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IjY[11,^T!ic Latent Ile/ita of Chloroform and Benzene 
and of their Mixtures Betweeyi 0^ and 80" 

By Jamhs Fletcher and Dantel Tvrf.r. 

A FAiiUA’ comprehensive investigalion of the latent heals of binary 
mixtiues of iujuids lias already been completed by one of the 
authors (T., 1911, 99 , 1G33; 191^1. 101 , 81, llOJ), but tha deter- 
ininatious ^verc all made at the boiling points of the mixtures, and 
all the results obtained refer to these somewhat arbitrary tempera^ 
tures. In this inve.stigation the latent heats of various mixtures 
of two normal liquids, namely, chloroform and benzene, have been 
made at temperatures varying from 0'^ to about 80^, and the results 
furnish data for a complete study of the laws governing the latent 
lieats of mixtures. It lia.s been pointed out (T., 1911, 99 , 1633) 
tliat a. mixture can be regarded as having two latent heats termed 
“latent heat <at constant external pressure'’ and 'latent heat at 
c'OJistant composition.'' 

For a deliiiiiion and explanation of these terms the reader is 
referred to the above-quoted papers, it may be mentioned that 
in the previous work only latent heats at constant pressure were 
experimentally determined, Intent heats at comstant composition 
being calculated froin these results for a series of arbitrary tem- 
peratures. In the present ))aj)or a method is described for deter- 
Tuiiiing experijneiitally latent heats at constant composition at auv 
temperature below the boiling point, and results are set forth for 
various mixtures of eldoroform and Ircnzene, two tvpically normal 
licjiiidg. 

If 1 gram of a mixture be placed in a vessel immersed in a 
thermo.stat and the jiressure on the vessel be maiutaiiied equal to 
or slightly less than the saturation vapour pressure of the mixture, 
the liquid \sill completely evaporate, and in ?o doing absorb a 
certain amount of latent heat from the thermostat. This absorbed 
latent heat is precisely what we have measured. Of course, it will 
bo clear that in the vaporisation the pressure does not remain 
constant but gradually falls until the liquid is all evaporated, and 
a certain amount of external work is done against this pressnre, and 
this external work is included in the absorbed latent heat. The 
results obtained for .i given mixture at various temperatures should 
be comparable to the latent heats of a pure liquid at the same 
temperatures and evaporated under its own vapour pre.ssure. 
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The Method and Apjmratus. 

Tlis metJiod adopted was similar in principle to that used by 
Griffiths and M&rshall in their determinations of the latent heats 
of benzene (Phil. Map., 1896, [v], 41 , 1). As, however, our method 
differs from theirs in many respects it may be described here in 
full. 

When 1 gram of chloroform is evaporated in a calorimeter con- 
taini.'ig 300 grams of water only about 60 calorics are absorbed, 
causing a temperature change of only 0'2°. The measurement of 
so small a change with even a moderate degree of accuracy is quite 
impossible even on the finest graduated mercury thermometers. It 
is clear, therefore, that the ordinary method of direct measurement 
of the temperature change cannot he used. Instead of measuring 
the temperature change with a thermometer, we measure it 
indirectly by heating electrically the calorimeter by just so much 
as it was cooled in the vaporisation of the chloroform and measur- 
ing the current used in the heating. The current is measured by 
means of a silver voltameter, and we are enabled in this manner 
to interpret the temperature change due to the vaporisation of the 
chloroform in terms of the weight of silver deposited in the volta- 
meter. It was found that a temperature change of 1° corresponds 
roughly with the deposition of about 0'3 gram of silver, and as 
this can be weighed accurately to less than 0 0001 gram it is thus 
possible to measure in this indirect manner temperature changes 
accurately to less than 0'0003^, supposing, of course, that the 
temperature after the e.vperiment is just the same as before. In 
addition to this aclv.antage we are by this uictliod independent of ; 

(1) Accuracy of the thermometer, 

(2) All exact knowledge of the specific heat of the calorimeter 
and contained liquid. 

further, by surrounding the calorimeter with a large bath in.iiu- 
tained at a temperature the same or a little above that of tlie 
calorimeter, we can eliniin.ate cooling corrections altogether or make 
them very small. 

ihe coloriineter c-aii best be explained by reference to the figure. 
The caiorimeter proiicr consists of a large Dewar vessel, .1, of 
about 40U c.c. capacity. This is contained in a cylindrical vessel, 
IS, made of tinned sheet iron. This in turn is contained in a largo 
double walled copper tank, V, eoiilaining about 30 litres of water, 
and provided with a therinoineter, T, a tlieinio regulator, F, ami a 
rotatory stirrer, (!, which is actuated by a small electric motor. 
This outer bath of watt-r is heated from below with burners, ami 
maiiitaii.ed at siicli a tcinjjeratiire that the liquid in the, Dewar 
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vessel remains at a: constant temperature, as indicated by the 
Beckmann thermometer, D. The liquid tlie latent heat of which is 
to bo measured is contained in the vessel //, which is provided with 
a tap, K, which by turning the tap-rod Jt can be opened or closed 
to the glass spiral tube On the coils of this spiral tube is wrapped 
about 100 cm. of 0 02 cm. platinum wire fused on at H and .S'^ to 
two pieces of copper wire of negligible resistance, and which are 
brought outside the calorimeter as shown. The spiral tube also 
serves as a stirring rod by arranging it so that it can be^raised up 



and down by moans of a small motor and crank. Tlie calorimeter 
is jjrovided with a lid, as shown, wjiich at lirst was made of wood, 
but later was made of hard asbestos board. 

The Beckmann tbermometcr used in those experinieuls was one 
selected from six others, and was easily readable to O’OOP. To 
prevent sticking of the mercury thread it was constantly tapped 
during an experiment by a smaJl electrical hammer. The absolute 
iralue of the readings was found bv preliminarv comparisons with 
a standard thermometer. 


M '1 
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The Electrical Airparatus. 

The general arrangement of the electrical portion may be 
described as follows. A storage battery of about five cells was 
connected with tlie lieating coil in the calorimeter, with the volt- 
meter, and silver voltameter. The voltameter and voltmeter couhl 
be thrown out of circuit by switclios, and thus allow a preliminary 
cuvreut to pass through the coil. This was used simply to adjust 
the temperature to the desired point. All the electrical contacts 
were soldered wherever possible, and the switches were of a heavy' 
type, and made good contact. 

The voltmeter used was a Weston standard voltmeter readable 
with accuracy to about 0 005 volt. Tlie error in the voltage read- 
ing would not be greater on the average than O'Cn ])er cent. This 
instrument had been used in previous work, and always found 
trustworthy. It waa tested before commencing tJjis work, and 
found not to have altered during its use. 

The voltameter was the usual form of silver vollameter, a ])late 
of pure silver dipping into a solution of silver nitrate, which is 
contained in a platinum basin of suitable size, winch forms tln^ 
oatlicxle. 

]Vi>rhiiiij of the A pparatu^. 

The li(pud in the calorimeter may bo either pure water or any 
other liquid of known sjieciiic heat aiul low vapour pressure. In 
the present work a series of dcteniiinations wa.s made with water 
in the calorimeter, and then the whole series was repeated with pure 
anilino in the calorimeter. The Bowar vessel is first filled within a 
few centimetres of the top with a weighed amount of water or 
aniline. The spiral is placed in position, and the lid of the calori- 
meter pul oil. ITie Beckmann thermometer, having been previously 
adjusted to the desired temperature and the absolulo value of 
zero point determined by comparison with the standard, is now 
inserted into the liquid of the calorimeter so that its bulb lif'« 
within the coils of the spiral tube. The liquid in the calorimeter 
is heated by means of a sliuntcd current to tlie desired point, ami' 
the liquid the latent heat of which is to be measured is introiluced 
into the bulb of the spiral tube. This is done by aid of a dosed 
dropping funnel which is provided with a long narrow delivery 
tube, which can be inserted into the bulb of the evaporatiiiL^ spiral. 
At tlie cud of the ddivery lube is provided an inner nozzle and ii 
ground cap to jnevent tlie loss of the adhering drop of liquid, The 
deliveiy vessel is filled with the liquid, and weighed by suspending' 
It, on the balance. The ground glass cap is then removed and abe 
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the rod R of the tap (see figure), the long tube of the delivery 
funnel is inserted into the spiral, and an amount of the liquid run 
into the bulb //. The delivery vessel is then withdrawn, the ground 
glass cap and rod R replaced, and the delivery vessel weighed 
again. This gives the weight of liquid introduced. 

The taps K and E of the spiral tube are closed. The motors 
which actuate the stirring of the liquid in the calorimeter and also 
in the water tank are now switched on, and observations of the 
Beckmann thermometer are made every two minutes. If the 
calorimeter is cooling, the temperature of the outer bath is raised, 
and vice versa. When the temperature of the calorimeter is 
constant or changes only very slowly, the rate of cooling per minute 
is carefully measured. 

This enables one to make a small correction for the natural 
cooling or heating of the calorimeter during the course of the 
e.vperiment. The end of the tube E is now attached by thick-wallcd 
rubber tubing to a strong water-pump and with a wash-bottle 
containing sulphuric acid to serve aa an indicator of the rate of 
evaporation. The tap K is opened full and tlie tap E slightly, so 
that if it were opened wider the bubbling in the wash-bottle would 
proceed faster. This ensures that the vaporisation proceeds under 
the true vapour pressure of tlie particular liquid under investiga- 
tion, Tho temperature as indicated by the Beckmann thermometer 
now slowly falls. After it has fallen a few tenths of a degree the 
current is switched on, and the temperature rises 'again. It is 
allowed to rise to a few tenths of a degree above the original tcni> 
poraturo, and then the current is turned off. The temperature now 
falls below the original point, and by this time all the liquid has 
evaporated, which is indicated by the cessation of the bubbling in 
the wash-bottle. The current is now turned on again, and the 
mercury thread of the thermometer allowed to rise until on switch- 
ing olT the current it is brought back to the original point. Usuallv 
the initial and final lemi^ratnres arc not absolutely identical, but 
differ by anything between 0° and 0'03°. The difference is care- 
fulIV read off on tlio Beekmaun thermomeler, and a small correction 
made for it. This correction depends on (n) tho assumed accuracy of 
the thermometric reading, (b) a knowledge of the specific heat of 
the calorimeter and contents. These are known very approximately, 
and since the total correction is itself very small, the error in the 
determination becomes negligibly small. After the evaporation 
has ceased tho rate of natural cooling is again measured by the 
Bockniann thermometer, and is usually found to be the same as 
before the experiment. This, combined with the time of the experi- 
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ment, whicli h 9 s& measured, gives the second and only ot her 
correction, and it can, with careful working, be made very small. 
The two corrections to the latent heat combined need not exceed 
one calorie, and as the error in the correction cannot amount to 
more than about 10 per cent., the error in the latent heat through 
this correction cannot be more than about O’Ol per cent. The time 
of the experiment varies. Near the boiling point of the liquid 
the wliole of the liquid taken lias evaporated in about eight to ten 
minutes. Imt at about the ordinary temperature it requires about 
an hour. Of course, it makes no dilTereiicc whether the time of the 
e.vperinient is long cr short so long as the evaporation proceeds 
under its own vapour pressure, which was proved by repeating 
some experiments at little faster rates and obtaining the same 
renilt. The expression : 

213-tlx.rxr . 
ir 

wliorc is the weiglit of silver deposited in the vuilanieler. I' is 
tho moan voltage, IT the weight of the liquid taken, and A tlio 
latent heat. 

The Pure Chhtrojorm. — Coniincrcjally ‘'pure” chloroform was 
taken, and distilled several times over an alkaline solution of 
■potassium permanganate. It was then washed witli water and 
dilute acid. It was dried last over <-aloinm chloride, and tlieii over 
phosphoric oxide, after which it was distilled in a fractionator and 
the first and last jiortions neglected; 700 c.c. distilleil without the 
boiling point varying by more than 000®. Boiling point- GrOo'^/ 
7riG mm. Specific volume at 20°- 0'6717i. 

Tlte pivc henzene was obtained by fractionating Kahlbaiun's 
])ure lliiipheii'free benzene over jdiosphoric oxide. Boiling point = 
711'0S''^/7ni mm. Specific volume at 20°---l'13823. 

The mixtures were made up by direct weighing of the constitu- 
ents. The following mixtures were investigated, the compositions 
being alwci 3 ’S given in terms of the percentage of chloroform con- 
tained: lo'21, 29'42, 40*23. o3'04, 73'74. and 82*11, Tlie cliloro- 
form and the mixtures were always kept in the dark, and care was 
taken to avoid change in composition of the mixtures through 
ovaporatfoii. 

A series of determinations was made on the heat equivalent of 
the calorimeter, spiral, etc., (1) by the direct method of adding a 
known amount of cold water at known temperature into the calori- 
meter, and (2) by measuring the current required to he.at the water 
and (alorimeter through a given range of temperature which was 
measured oil the Beckmann tlierinonieter. Tlie second method was 
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found to be the best, and gave the result 46 9 calorics. This quantity 
need not be known with any particular accuracy, a few units 
variation making no appreciable error in the latent heat results. 
Then a series of determinations was made with the water calori- 
meter, the latent heats of the two pure liquids and of all the 
above mixtures being determined over temperatures varying from 
20"= to 75®. 

The whole series was repeated with the aniline calorimeter. In 
detennirung the correction for the difference in tlie initial and final 
temperatures of an experiment, the specific heats of aniline as found 
by Griffiths {ritU. Matj., 1895, [v], 39, 47) were used. Here again, 
however, the inetho<l of the experi»ncnt.s renders an accurate know- 
ledge of the specific heals of the aniline quite siipcrnuous. 

Jleiullis. 

In the following tables arc given the c.xpcdmcntal values of the 
lateiit heals, together with the temperatures to which they corre- 
spond. In these tables tlic mixtures are given alway.s in percentages 
of chloroform. Under IT are given the results found when the 
calorimeter cemtainod water, and under A the results when the 
^calorimeter contained aniline. T is temperature, and L latent 
•heat. 
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As ^vill be notice<I, the tompenUnres aiv somowhat irregular, as 
jfc was found difficult and ineouvouieiil to jiiakc* all tiie dclonnijia- 
lions for each series at- regular and constant teinporntures. Tn 
order, therefore, to obtain comparable results and at the same time 
to eliminate accidental errors in the dciortniuatiun.s. tlio above 
figures have been plotted on a large sheet of crosssoclion paper. 
First the latent Iieats of each mixture were plotted against the 
temperatures, and the .smoothed ciinT.s tlien drawn. It was fount! 
that these curves alt came out quite straight lines. The water and 
aniline values were used together in drawing these curves, as both 
series separately would give the same smoothed curve. In the 
following tables are given Die latent heals for regular intervals of 
temperature as read from the .smoothed curves. The values at 0^ 
and 10^, as also the vahie.s at the higher cxtronies of teinpcraturc, 
were obtained hy extrapolating the curves. This was a perfcctlv 
safe thing to do, since the curves are straight. 
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For comparison the results by Griffiths and Marshall {lot'., clt.) 
for pure benzene are also given. It will be noticed that our results 
are a little higher. The values at the boiling points (ab 760 mm.) 
have been obtained by extrapolation. The boiling-point result for 
chloroform compares very well with the result 59 29 at 61*52° 
(-59'31 at 61-27°) found by one of us (T., 1911, 99, 1633) by an 
entirely different method. 

The probable error of the results wc consider not in general to 
bo higher than +0-1 calories. In the following tables are given the 
results for the various mixtures investigated. 
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* These results are pioliahly slightly luw. 


Latent heats were iie.xt ])lotte<l against composition for each 
constant temperature. The curves obtained showed only slight 
curvature. From lliese c»irves values were read off at even com- 
position, They are giveji in the following table: 
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latent heals of mixtures of cldoroform and benzene results were 
given for a scries of temperatures which were the boiling points 
of tlie mixtures at ])ressures fairly near “60 mm. By extrapolating 
the val UPS given in tlie above table we can obtain the latent licats 
at the boiling points, and thus compare them with the values 
previously obtained. 
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L’lrci 

77-15 

80-16 

81 

1 

t.o 

CHCIj 

75-95 

7716 


•1 

60 

♦ 

7-1 '60 

73-lS 

75 

0 

70'; 

run, 

72-Si 

69-96 

71 

6 

so 

I lICI, 

70-48 

66-40 

68 

.3 

no 



67-00 

63 ’00 

61 

1 

100 

I'lia, 

61-45 

f.9-38 

.59 

119 


The tojnperaturcs given in the second coluiini of ihe- al) 0 VG lahio 
verc obtained from previous work. Tlic value.s luidor L are tlie 
latent lieorts at these lonipcratures, and Die values under jj iho 
latent heats determined in previous work. An exact agrreineiit 
between tlie two sets of values is not expected beeauso the previously 
obtained results represent the latent heat plus a small extra qiiari- 
tity of lieat required to c.xpand (ho vapour from tlic voJunio at the 
vapour pressure of the mixture at tlie temperaiure considered, to 
tlie volume at the atmos}))ieric pressure, work being done against the 
atmospheric pressure. The jireviously deleiiniued results sliould 
therefore be slightly greater than tliosc determined by the extra- 
polation of the results obtained in the prcsonl work. 

hixcUfUion nf 

The complete set of values of the latent heat of eldondurm and 
benzene mixiurc enable us to answer tlie following questions; 

(1) How (hH'S the latent heal of a mixture of two normal liquids 
vary with tlie temperature? 

(2) How does the latent heat of a mixture vary with the com- 
position when the temperature is ronstant? 

In regard to the first question we may slate at once that the 
latent heat at constant com poslfion of a mi rturc. of tiro normal 
liqukh is, at least for timpcraiurcs at which the tapoKr pressure 
is less than of'mospheric, a llnenr fiinc/loH of the tern peratnre. In 
this respect, therefore, a mixture behaves exactly like a pure liquid. 
With regard to question (2J it was found on jilotting the curvci 
that they were very nearly straight lines. They were all just 
slightly concave to the eojiiposiiion axis.' The deviation from the 
additive or linear function is shown by the following table, which 
contains under 7. the observed latent heats and under L (cal.) the 
latent heals calculated according to the linear function from the 
lat-nfc heats of the pure constituents at the same temperature. 
Under i are given the differences or «levia(ions from tlie additive. 
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Tt'iuppniUu'C. 

Conipcxsitioii. 

L. 


A. 

20" 

loxtdici. 

100-7.5 

100-23 

+ or.2 


30't CIICl.. 

93-82 

92-17 

-i 1 -65 


50't ClIOl, 

85-93 

84-n 

+ 1-87 


70%(:Hr']o 

77-32 

76-05 

1 1-27 


<^0% CHL'b 

67-92 

67-99 

-O'OZ 

40" 

lOtCHClj 

97-5.5 

97-61 

- O-OG 


30X OHL'b 

90-43 

89-5-2 

-•-0'91 


50% CHC)., 

82-70 

81-43 

-f 1 '27 


70% cnci., 

74-47 

73-34 

rl'13 


yo:;cHC!;: 

65*78 

65-21 

+ 0-54 

60^ 

10% ClICl.. 

91-45 

91 -01 

+ 0^14 


30% C1H1. 

87-26 

86 31 

; 0 9-2 


r.o‘: CHL’i. 

79 .55 

78-68 

+ 0-87 


rohcHci;. 

n-70 

71-01 

+ 0 69 


00'. rib:-3 

63 -66 

63 ‘3.5 

4- 0-31 


The deviation?, it will bo noticed, are only stnall, and seem to 
become smaller as tlio Icmporaturo rises. Wc may state, then, that 
the (aftni heat of a mixture of livo fionmil liquols at constant 
teiniKrdUirc h npprorimafcfj/ a linear junetum of the composition. 
Probably witli absolutely normal liquids tbo agreement with tho 
additive law will be e.'cact, and with less normal liquids, and parti- 
cularly with liquids which form compounds or solvates when mixed, 
the deviations will probably be strongly marked. 

Although these geiieralisali-nis are based on one pair of liquids 
only there can be little doubt that these are quite normal, and 
form normal mixtures typical of this class of liquid. Moreover, one 
of the autliors has already shown in previous work that the latent 
heats of the chloroform benzene mixtures at their boiling points 
show the same simple behaviour as do other mixtures (T., 1912, 
101, 81). 

The latent heats considered in this work consist, in part, like 
tlie ordinary latent heats of imre liquids, of external work done in 
the vaporisation. 

Sufficient data are not available for the calculation of this 
external work, but in any ca.se it is comparatively small, and does 
not vary greatly from one liquid to another, so that the generalisa- 
tioifs arrived at will be scarcely affected by taking the external 
work into account. 

It may be added finally that now the additive nature of latent 
heats for ini.xturcs is established, the method of detecting solvates 
ill mixtures of liquids described by one of ns (T., 1912, 101, 1101) 
may bo applied to results for mixtures at constant temperature. 

Summary. 

A method is described for accurately determining latent heats 
at constant composition of mixtures over a large temperature range. 
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The latent heats of pure chloroform and pure benzene, and 
mixtures of these liquids of varying compositions, have been 
determined between the ordinary temperature and the boiling 
points. 

It is found that for any given mixture the latent heat is a 
linear function of the temperature, and for a given temperature 
the latent heat is approximately a Jinear function of the composi- 
tion. 

In conclusion, the authors thank the Chemical Society for a 
research grant, which has largely defrayed the cost of the work. 

Thr Chemical liAnonAToniF-'s, 

The U.NiVERSiTV, .Manciie.ster. 


LIX. — Tilt" Jfelntwn Bi-hrecH the Ahsorption Spectra 
of Acids and tlo'ir Salts. Part, 1, Sodivm 
Salts. 

By llonKHT 'WjiicTiT (ISjl Exliil.itioii Soliolar). 

It is a mutter of common knowledge < hut many acids show a marked 
colour cliaiige when their acirlic liydrogen is replaced by a nielal, 
such as sodium, Avhich in itself is colourless. The various indi- 
cators used in acidimetrv, for example, litmus or methyl-orange, 
furnish well-known examples of sueh phenomena. Ily the a])j)lica- 
tioii of photography the investigations have been exteinled to thc 
iuvisible regions of the spectrum, witli the result that numerous 
substances (sucli as the phenols) are now known which sliow a 
marked change in tlieir absor(»tion spectra on the addition of 
sodium hydroxide. Tliis change h most frecpieutly ascrilmi] to n 
variation in molecular structure taking j)lacc on salt-formation; 
the present investigations, however, seem to imlicate that change 
in absorptive power can occur where such variation is hartlly 
possible. 

For the most part the examination has been confined to aci<Is 
of a simple structure, where tliere is little possibility of atomic 
rearrangement takiiig place on neiitralisatiou. Further, aqueous 
solutions were ii.sed throughout, so that any cliange in absorptive 
power whicli might be producetl by alteration of the degree of 
ionisation would have its full effect. As many of tiie substances 
photographed have been previously investigated, the full absorption 
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^curves have not been drawn, but the results are expressed by 
toeans of tables. 

The Fatly Acids . — As will be seen from the table, tliese acids 
all show a decrease in absorptive power on salt-formation. This 
decrease is most marked in the case of formic acid, and grows 
less as we ascend the series. Tn the case of the substituted acetic 
acid.q, the spectra of salt and acid were practically identical, . In 
this table, as in all others, the ionisation constant k of each acid 
is given; these constants were obtained from Kolilrau.scli’s "Leit- 
▼errndgen der Elektrolyte.” The limits of absorption for 10 cm. 
and 1 cm. are given in wave-lengths. 


Table T. 



10 cm. 

1 cm. 



Sipeclruiii 

SjH.-ctruiii 



transmittOil 

tiansmitted 



to A. 

to A. 

H. 

Formic acid, N 

‘jri2o 

2130 

0-0214 

Sodium formate, N 

2130 

2330 


Acetic acid, .Y 

2400 


o-oois 

Hodium acetate, *V. 

2410 

2320 


Viopioaic acid, Y* 

•2430 

•2360 

0-0013 

Sodiiiiw ]iro)d<iii;ite, N 

2100 

233.’) 

— 

vi- butyric acid, K 

ly.oo 

2380 

0-00 15 

Sodium X 

2480 

2310 

~ 

tsoValcric acid. Y710 

2r.oo 

2300 

0-0017 

Sodium iNOvahrate, A'/IO 

2;V20 

2330 


Cliloro,acel.ii‘ acid, X 

26-20 

2300 

0 1 55 

Sodium cliloroacelftte, Y' 

2610 

2400 

— 

'rricdiloroaci-tic acid, X 

2730 

2590 

121 (V 

Sodium trichioruacftatc, X ... 

2730 

2500 

— 

riiciiylacMio acid, Y/lOO 

26911 

2330 

0'005C 

Sodium ])lu')i\lacetatc, Xj\00 

2700 

2330 

— 


Trichloroacetic acid and its salt were also photographed in more 
dilute solutions, and their spectra remained identical down to 
1 cm. of .Y/lOO-solution. 

The Dibasic Acids . — In this series, as in tlie fatty, the change 
is most marked in the lower members, having almost disappeared 
in the case of succinic acid. In the neutralisation of Y-oxalic acid, 
potassium was used instead of sodium, as the oxalate of the latter 
is not sufficiently soluble; both metals were examined in Y'/ 10-solu- 
tion, the two spectra being almost identical. Eumaric acid was 
examined in order to see if the property of simple uusaturatioii 
produced any effect; it will be noted that both acid and salt have 
the game absorptive power. Calcium maloiiate and calcium 
succinate were also photographed, the former in Y’/lOO- and tlio 
latter in Y'/ 10-solution ; it being thought that In these cases the 
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presence of a bivalent metal might give rise to a cyclic compound. 
TJufortimatcly at the dilutions used both salts are practically 
diactinic, so that, even if a ring is formed, it produces no increase 
in absorptive power, at any rate iu aqueous solutions. 

It is interesting to note that whilst conjugation of unsaturated 
centres does not of necessity induce change in absorptive power on 
salt-formation, still the view put forward in two former papers 
(Crymble, Stewart, Wright, Rea, and Glcndinning, T., 1911, 99, 
541, 1262) — that greater general absorption is shown by compounds 
possessing such conjugation than by those iu whicli it is absent — 
finds strong confirmation in the results obtained for tliis series. 
Of the first three members oxalic acid shows the greatest absorption, 
and succinic the least, proving that the effect of conjugation can 
outweigh that of increasing molecular weight. 


Oxalic, acid, N 

T.iur.E n. 

10 cm. 

SiK?ctniiii 
Iraiisiiiittfil 
to A. 

.... sooo 

I cm. 
S|n>c'tium 
tiaiihniittfd 
to A. 

2800 

K. 

10'0(0 

Potas&iiini o.xalati', X .... 

.... 2$ti0 

21)80 


Malojijc a<’id, .V 

.... 2j20 

2440 

0-163 

Sodium malcnatf, .V 

.... 24^“^ 

238.') 

— 

Succinic acid, *V. 

.... 24t>U 

23.'.0 

0'0066 

Sodium succinate, X. 

.... 24*50 

2340 


Eumaric acid, A/lOO 

3005 

2720 

o-oy 

Sodium fuiiiiiiute, ,VlOO . 

3000 

2720 

— 


More dilute solutions were exainined iu tlie casea of oxalic and 
fumaric acids, tlie results being in harmony with those obtained 
for the higlier concentrations. 

Various Aromatic Acids . — Acids which contain an aromatic 
nucleus often exhibit a greater change iu absorptive power on 
neutralisation than do those of an aliphatic nature. The indicators, 
and the “pseudo-acids” of Hantzsch, all possess this property in a 
inarked degree; fundamental difference of structure between tlie 
acid and its salt being in lljese cases (lie generally acceptetl 
explanation. Xunierou.s compounds of a phenolic nature, as 
investigated by Baly and others (T., 1905, 87, 13-15; 1910, 97, 
1494) also show considerable change on the addition of sodium hydr- 
oxide, 1; ut the cause of the change is not quiU so evident. Finally, 
there are mnuy acids of an aromatic nature the spectra of which 
are either identical witli those of tlisir sodium salts, or else differ 
from tlie latter only in a very sliglit degree. In this last group 
we may jilace benzo c acid, and the lioinologous eoinjionuds, phenyb 
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acetic and phenylpropionic acid. The following table contains the 
results for a few of the more simple compounds photographed in 
aqueous solutions. 

Table III. 



10 cm. 
Spectnuii 
tJMn.sniitled 
to A. 

1 cm. 
Spftniiii 
tiaii.siiiittc'1 
t.i) A. 


Pit'Dzoic acid, A’/lOO 

.... mo 

'Zh'i't 

O'OOCO 

Sodiutn Lenztinle, A 100 

... 28U5 

2790 

~ 

I'lieiiylacetic a.'id, A'/lOO 

... 209.'. 

2330 

0 0050 

Sodium pliciiylacftatv, A’/lOO 

... 2700 

2330 

— 

I'lieiiylpropiouic, A’/lOO 

Sodium pheuylpropionate, A'/lOO .. 

... 2710 

2310 

0-0023 

... 2710 

2.300 

— 

Citinamic acid, A71000 

.. SlOO 

3100 

0-0035 

Sodium cimiaiisatc, A’/IOOO 

... ;io90 

3005 


Siiiicylic acid, A'/lOO 

... 3400 

3320 

0-102 

Sodium salicylate, A 100 

... 3400 

3-3.50 

_ 

riienn!, A'/IO 

... 2920 

2S75 

vi-i'y small 

.Sodium jthfiioxidi', A’/lO 

... 31. SO 

3135 

- 

Picric acid, A'/IO.OOO 

... 4350 

2320 

v».iv ^jrcat 

Sodium [lioratf, A/10, OuO 

... 4350 

2320 

— 

Jlilpuric acid, A'/IDO 

... 2S&5 

2S20 

0 0222 

Sodium hippuratf, A'/lOO 

... 2S90 

2$20 

— 


The absorption bands whicli exist in phenol and its derivatives 
have been left out of account in the above table; also, most of the 
compounds were examined in more dilute solutions, the results 
being in agreement with those given. 

Inorganic Ac'uh. — For tlie most part the inorganic acids are 
unsuitable for this type of investigation, for since the propertv of 
homology is absent, it is not possible to draw comparisons between 
acids of gradually varying structure; moreover, a consider.ible 
number of the inorganic acids and salts arc too diactinic to admit 
of investigation. ;Mention should be made of the work of Hartley, 
wlio 1ms shown that nitric acid and its potassium salt give identical 
spectra (T., 190:1, 81, noG), whilst Ostwald lias made a lari^e 
miiiibor of ex[)eriiiieiits with the permanganates and other coloured 
salts." 

Two cases of interest will be mentioned out of tlie few aciils 
cxaiuineii. Hydrogen sulphide and arsenions acid both show a 
large increase in absorption on iieutralisalioii witli sodium 
hydroxide, 

Taui.e IV. 

A,i,t Sali. 

D' ' 111. ] fill. lU fill. 1 ,111. 

•Jl.'rO iqV’O • in'.'.' 

-jOCI;, 


.sub'iii'lf. .V/10 .. 
Arsfiiiiius Qi'iil, .1/ 10 
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Experimental. 

Tlie wiiter used in this investigation was distilled from silica, the 
vapour being passed over red-hot silica wool. A sample of 10 cm. 
thickness was diactinic to A = 2260. 

As a rule, the salts were prepared by the addition of excess of 
sodium hydro.xide to the acid. The sodium hydroxide used wa.s 
prepared from metallic sodium. A 10 cm. length of 2A-snlulioii 
was diviotinic to A = 2330. The substances used were purilied 
so as to give constant melting or boiling points. The hy<lrogen 
sulphide was prepared from iron sulphide, and was purified by 
passing the dry gas over iodine; it was then well washed before 
being absorbed. The strength of the solution was estimated by 
means of iron alum and potassium pcrinauganatc. 

In every case the acid and its salt were pholographe<l on the 
same plate, thus avoiding errors due to difTerence of development; 
moreover, various other tiucknesses were examined besides Ihoao 
tabulated. 

tyummar;/. 

Although it is hardly possible with tlie present data to state 
definitely when an acid will show' an absorption spectrum different 
from that of its sodiiua suit; still, tlie following points seem clear. 

1. The change in degree of ionisation wliicli lakes place oji the 
neutralisation of an acifi docs not in itself of necessity produce a 
change in the absorption spectrum. 

2, Many adds show spectra differing from those of their sodium 
salts, even when liie structure of llie acid is so sim{)le as to scarcely 
admit of molecular rearrangement. 

Querx's i;NivEi;sfTY, r.NiVKii.siTy (uii.Eiu:, 

Hklkast. London'. 


LX , — Mdaphospliortc Acid and its Alkali Salts:-- 

By Alihed Holt ami James Eckersley Myers. 

At least six series of nictaphospliates have been described by various 
investigators. They are supposed to be derived from a correspond- 
ing serijs of acids, but the evidence for their constitution depends 
either on the metliocl of preparation or empirical composition, for 
being mainly insoluble substances, little or notliing is known as to 
their molGCuiar w’eights. 

For ptstract, see P., 1913, 29, 61. 
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jMetapliosphoric acid, obtained either by dehydrating the ortho- 
acid or by treating phosphoric oxide with moist air, has been found 
by Tilden and Barnett to possess when in a state of vapour a 
molecular weight corresponding with the formula (HPOg)^, and we 
have already shown (T., 1911, 99 , 384) that from freezing-point 
determinations the ordinary glacial sticks when In solution probably 
consist of termolecular complexes, whilst the acid obtained by decom- 
position of lead raetaphosphate is present in single molecules. We 
have also described three varieties of tlie nieta-acid, each charac- 
terised by its behaviour towards water. The present commuiiicatiou 
contains a re-examination of many of these points. 

Tlie first series of experiments was directed towards the changes 
produced by heat on the density and composition of commercial 
mctapliosphoric acid. 

Loss ill weight Total 
Length of bciwceu loss in 

L'dinnosition, htaiing. each hraxing, weight, Bthavioxir 

jiercont. in hours. Ih-nsity.* ]ifr cent. I'cr cent. on solution. 

7 1-2 r,,0« 1 

_ r$3 S7 liru.. • — 1“2U — Ut-aililv soluble 

•fitJ'iaH./) J 
ri'f PA ) 

( 8y‘29 llt’Oj ' ^ rSoO 4." 4 5 Dissolves e.'i8ily 

■ J with cruckliug 

:s-7 P-A \ 

.. fSh & iirOg ^ c 10-7S Soluble with 

H...0 J ditlienlty, crackles 

7S 7 l’.,0, ] 

('S!V9]i!'Oy \ 6’ 1-404 7 {> 1S'3S „ „ 

UO-1 H,0 ) 

* Tli«! vaIui's jireviously givf-u (T., If'll, 99. 300, 301) si.ouhl U I'lj.’; aiiil I'ilO 
iiistw*! ol'‘J'48S iind 2-2]<J iv.*it.cti\v!y. 

The heating was carried out in a platinum dish over an efficient 
!Meker burner, and it will bo seen from the above data that once 
the glass has attained a composition of about 78 per cent, of 
phosphoric oxide no great change occurs in the composition of the 
glass or va]>our. The rate of volatilisation of the glass was about 
II 1 gram per liour at the temperature of the experiment. This 
constancy of composition (78‘7 per cent-, of phosphoric oxide) is 
lower than is rcpiired theoretically for metaphosjihoric acid (8S'7 
per cent.) and is still lower than the value of Tilden and Barnett. 

This low percentage of phosphoric oxide could be accounted for 
by tlie presence of a small qiiantitv of sodium metapliosphate, a 
very common inqnirity in ordinary glacial acid. If a sodium salt, 
which is not volatik\ was present, the percentage of phosphoric 
oxide in the glass should diminish as the acid was volatilised away, 
but as 7'G per cent, of glass can bo tlius removed witli no cliaiige 
ill composition, the presence of a sodium salt is improbable. It is 

VOL. cm. 


N N 
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noticeable tliafc this low value for the phosplioric oxide content is 
nearly that required for pyrophospliorie acid (79 7 per cent.), and 
hence it might very reasonably be concluded that the heating liad 
been insufficient to do more than form the pyi'o-acid, and that tiiis, 
like tile meta-variety, is somewhat volatile. 

The objections to this view arc that the reactions of a solution 
of -tliis glass in water are not those of pyrophospliorie acid, that it 
was prepared by lieating a substance (glacial aciil), which sliowed 
the reactions of iiielaphosphone acid, and that the precipitate 
obtained by adding barium chloride to a solntion of the glass in 
water gave a ratio: 

Jla precipitate^ j 

the theoretical value for Ba(]HK )2 being T2G6. These values are 
in fair agreement, particularly as the determined ratio is too liigh, 
for the presence of any other pliusphale would lower it. 

The freeiiing points of solutions of these acids in water were also 
examined, and the results are contained in the annexed tahle: 


fompositioji 

Stn-n^'di of 

Mol. wt. 

ol aiid, 

sohuioii ill 

falculatnd from 

]»er ceut. 

giiiiiis |uT JOG c.c. 

I'rcfziiig poiiil. 

74-2 I'oOr, 



:v2 lU), 


l-V, 

74'2 

777 ]\0\ 


l:ts 

77 '7 K.d” 



737 P.'.0f 

3-17 

17(» 


From these values it is probable that the achl is present in 
solution as tennoleciilar complexes more or less dissociated. Tt is 
true that these values would equally well agree with the molecular 
weight of pyro-acid (178j, but reasons have been given whicli render 
the presence of this compound very unlikely. 

TJie acid obtained by decomposing lead inelajihosphate gives 
different results, 

TIic lead salt was prepared by the action of lead acetate solution 
on a solution of glacial phosphoric acid exactly neutralised bv 
potassium hydroxide, and had the empirical composition Pb(rO^).,. 
It was decomposed with liydrogen sulphide, and a solution con- 
taining 3'272 grams of inetaphosphoric acid per 100 c.c. was pre- 
pared. This gave a freezing point in agreement with a molecular 
weight of 73. HPO 3 requires 51.W.-80. 

A portion of this solution was then evaporated to dryness, and 
the resulting ghass cautiously heated to redness. After cooling it 
wag dissoiVed in just so much water as again to yield a solution 
containing 3'272 g-ams per 100 c.c. This solution now gave a 
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freezing point from which the molecular weight is calculated to be 
172. One can therefore conclude that monoinetaphosphoric acid 
can only be obtained in solution, any attempt at evaporation pro- 
ducing polymerisation. 

It is of interest to compare the changes in the depression of the 
freezing point of these two varieties of acid on liyrlration. 

In the following table values are given for solutions of equal 
strengtli, but consisting of the mono* and tri-acids respectively. It 
will be seen that little change takes place in the nioiio-aciil, whilst 
there is a progressive change in tlie other case. 


l)r (»rc.ssion of freezing point. 


inic in dfiys. 

.MoiiM.aoid. 

Tri-acid. 

1 

0-S5 

0-36 

2 

0-8.T 

0-M 

4 

0-«6 

0 60 

n 

033 

0/d 

60 

0-S9 

0-39 


Hence it may be concluded, as poiute<l out in our previous paper, 
that the hydration of iiionometapliosphoric acid proceeds in a direct 
(unimolecular) manner, wliilsl in the case of the tri-acid no such 
simple change takes place, for the change nrO; 5 ,n,.() — II 3 PO 4 would 
only alfect the depression of the freezing point by reason of the 
difference in dissociation of the two acids. 

When a solution of this mono-acid is exactly neutralised witli 
sodium hydroxide, no j)rccij)itation takes place. It is usually 
slated that alkaline motiotnelaphosphates are insoluldc, so it is clear 
ill this case that either this statement i.s incorrect, or else that mono- 
acid. on neutralisation, does not yield a mono salt. The freezing 
point of this neutral solution was therefore taken, and was found 
to agree with a molecular weight of 102 (XaPO^). Sodium mono- 
metapliosphate can be obtained in a crystalline condition by heating 
sodium ammonium hydrogen orthophosphate until a clear glass is 
obtained. Wlien this is slowly cooled it crystallises, but it is usually 
easier to reheat the glass after it has been allowed to cool coni])letely. 

Two solutions, one of the glass, and the other of the crystals 
obtained by devitrifying it, were prepared, and their freezing points 
tletermined ; 

r»o}>rossion of 

Strengtli and ihiture of solution. fieeziiig iKiint. Mol. wciglit. 

gniins i*f crystals in 100 c.c 0\il 103 

2’643 ,, glass ill 100 c.c 014 31,'' 

0-401 ,, „ „ O'Ol 233 

It may therefore be concluded that the crystals are nionometa- 
phosphatc, an<l the glass at least termoleculav complexes, and that 
these dissociate cousiderablv in dilute solution. 

" K .V 2 
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Aitctji])ts to prepare ilimetapJiospJirafces have not been successfuJ. 
AVJien oitliopliospborio aciil Avas lieated with the oxides of 2iiic or 
copper, and tlie rosnhiiig niass decojnjjosod by the action of an 
alkaline sulphide, the addition of aleoliol precipitated a gelatinous 
substance which it was found almost impossible to free from the 
rest of the solution. When filtered and dried as well as })ossibIe it 
was found to contain 43 to 45 }Aer cent, of phosphoric oxide, wliicli 
is too low a value for any simple alkaline pliosjjliate. Tlie sodium 
salt prepared from zinc oxide and orthoplicsplioric acid appeared 
to have a molecular weight in solution of about 104, wliilst that of 
the corresponding potassium salt from the copper compound was 
about 339. Tliey arc tlierefore probably mixtures of sodium salts 
and phosplioric acid.s, and not definite compounds. 

Conclusions. 

1. The h3’dration of metaphosplioric acid is iiiiiniolecular when 
the acid is present in solution iji simple molecules. 

2. Alkaline nioiiometaphcsphates are soluble in waler. 

3. The alkaline metaphosphates aj)pear to be derived from mono- 
and tri-nietapliosplioric acid. 

Tim L'NivriisiTT, 

Manchksiti;. 


LXI. — TJir! Ac/ivft t>J CJiJin'itic ThjfmdJ find (iu 

m-C'/r.'io/. 

By lIon.\ci: Lkslii: ('i:owTjji;n and 1I.\milton MtCoMPu;. 

In continuation of the study of the action of chlorine on iodo- 
phenols (Brazier and iJeCumbie, T., 1912, 101. 90S; King and 
McCoiiibie, T., 1913, 103, 220), tl:e authors ijive.ttigated the action 
of clilorine on Giodotliyniol (ip It was found that this coiii[jOund, 
on chlorination in carbon lelr ichloride solution, readilv lost, iodine, 
and after chlorination for one to two hours, a compound, Cj„Hi,0('l-. 
was obtained. On clilorijiation for a further period, a substance 
was obtained wdiich proveil lo be a derivative of ;//-cresol. As the 
iodine was so easily displaced by chlorine from G-iodoUivmol (I), 
the process evidently resolved itself into a chlonnaliou of thymol 
in the presence of iodine, and, since not only tliymol lierivative.s 
resulted, !mt also w-cresol compounds, the authors have investigated 
the action ct chlorine on these two substances, under <iilferent 
conditions of temperature, in fliffcrent solvents, anr/ in the presence 
of several caralysts. 
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Very litt le seems to have been clone with regard to the chlorination 
of tliymoL By the action of sulphuryl chlorhle on thymol, Bocchi 
(GazzettOi 1897, 26, ii, 403) and Peratoner and Coiidorelli {ibid., 
1899, 28, i, 214) were able to prepare 6-dilorotliymol (II); the 
same compound has also been obtained by llobertson and Briscoe 
(T., 1913, 101, 1968) by the direct action of the tlieoretical 
quantity of chlorine 011 thyjiiol. Blurn (Zcilsch. Ghm., 

1892, 16, 518), by boiling 2: G-didilonothyniolglycuroiiic acitl witlv 
sulphuric acid, isolated 2 ; G-dirblorotbymol (111). In a paper 
entitled “ Btudes sur rcsseiice de tbyni, ’ Lalleinam] (dun. (Jhim. 

Oil on Oil 


/\ 

Me i 

\/ 


P.' 



i;|/ "'Pr' 


I Cl Cl 

(1) (II-) (III.) 


/7/;/.s',, i8o7, [iii|, 49, 148) describes a triclilyrn- and a pciitachlort)- 
lliymol, boUi of \vlii<4i lie obtaiued by llie direct chlorination ot 
thymol. The penUchloro-coinpouiid is described as decomposing 
at, 200“ with the I'orniation of propylene and tetrachloro-m-cresol, 
Several benzeiioid compounds, containng tlie hsopropvl group, on 
chlorination and bromiualion, appear to lose that group very easily. 
Thus Dahiner, iii a paj)er on the nitration of broinopjlieuols 
[AivHilcn, 1901, 3 3 3 , 34G), found it impossible to introduce more 
lliaii two atoms of bromine into the tliyinol molecule, even by acting 
on it with a large e.xcess of bromine. The product which he 
obtained, employing e.\ces.s of bromine, was 2: 1 : .5 : C-tefrabrorao- 
nocresol (1\ ). A similar elimination of llie isopropyl group was 
1)11 


Br 

IMe, 


'Cr 
. t>r 


Me 


■Me. 


Mb' 


iir 

.VI.) 

126, 1284). 


Br 

(IV.) (V-) 

also noticed by Arnand (I'nmiit rend.. 1898. 126, 1284). This 
e.vpcriinentcr found that cymene (V). on bromiiiation in the 
presence of aluiniiiiuin bromide, gave rise to pentabromotoluene 
(\ I), whilst thymol under similar conditions yielded 2:4:1: G-telra- 
broino-necresol (IV). 


1. Dlrerf Chlnrinutinn of Thnntol. 

If solid tliyniol is subjected to tiie action of chlorine, it is at 
once altacheil with the evolution ot much hydrogen cliloride. The 
thviiio] is Ji<j(ip/ied hy the great amount of /mat evolved, and the 
colour of the soitilion eJiaiiges to dark red, which gradnaily liglifeua 
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on continued clilorination. Finally, a yellow, crystalline substance 
is obtained, which is identical with the compound described by 
Lallemand [loc. cit.) as 2 : 5 : 6-trichIorothymol (VI F). From the 
fact tliat this tricldoro-compouud did not dissolve in sodium 
hydroxide, but was slowly decomposed by it on wanning, and, 
from tiie further fact tliat no acyl derivatives of it could be obtained, 
it was suspected that tliis substance was not triclilorothymol, 
but was 2:4; 4-trichloro-3-nietIiyl-6-/Vo{)ropyl-A--5-c//cfobexadienone 
(VIIT). A further argument for this constitution of tlie substance 
is furnished by its behaviour towards potassium iodide. If tlie 
cojnpound is treated witli potassium iodide in acetic acid solution, 
iodine is at once liherted, and the reaction can be followed 
quantitatively by titrating the iodine liberated witli .V/lO-sodium 
thiosulphate, It was found that two atoms of iodine were liberated 
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for every molecule of the tricliloro-coinpomul, and the equalioji 
represciiiing the transformation is as follows: 

Cj^lIiiOClg f2KI -C,.,H„C1,.0K -i KCl ; L. 

From the potassium salt of the diclilorothymol which is produced 
in this reaction, the acetic acid forms the free phenol (111), and, 
when the reaction mixture is poured into water, this compound 
separates as an oil. This compound is probably identical with tlie 
dichlorotliymol described by Blum (Joe. cif.), although the latter 
gives no boiling {loint for his compound, lii contradistinction to 
the dichloro-conipound, 2 : 6-dichlorothymol is readily soluble in 
potassium hydroxide, and, with methyl sulphate, yields a mctliyl 
derivative, thus establishing the existence of a liydroxvl group in 
its molecule. By leading clilorine into the oily 2 : C-diclilorotliymol, 
liydrogen chloride is evolved, and the trichlorocyc/ohexadienoiie is 
regenerated. 

The so-called triclilorothymol is described, both in Beilsteiirs 
“Handbuch," and in Richter’s ''Lexikon,” as forming an isomeric 
compound on treatment with sulpliuric acid at 100°. Tliis appears 
to be a mistake, for, on referring to Lalleniand’s original paper, 
we find the statement made by him is that the tricldorothymol is 
transformed liy the action of sulpliuric acid at 100° into ‘‘I'acide 
phenique Hicnlore.” Tlie authors have repeated this reaction, and 
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Biave found that the trichloro-compound was very easily decoin- 
[posed by sulphuric acid at 100°, little or no charring took place, 
land the resulting compound was 2 : 4 ; G-trichloro-^/i-cresol (IX). 
ItIiIs compound is dealt with later under the cldorination of 
v/i-cresol. The melting point of tlic “isomeric trichlorothymol ” 
mentioned in Beilstein and of Lallemand’s “acide phenique 
trichlore” agrees well witli that obtained by the authors for tri- 
chloro-w-cresol, namely, 46°. 

This formation of Irichloro-w-cresol hy the action of sulphuric 
acid on tricldoromethylfwpropylci^r/ohexadieiione (VITI) must he 
brouglit about by the elimination of the tV/propyl group and tlie 
migration of one of the chlorine atoms into the position occupied 
by the isopropyl group. A somewhat similar migration of halogen 
atoms in the thymol series has been noticed by Robertson and 
Briscoe {]oc. fit.), who liavc shown that 6-chlorothymol (11), -on 
bromination, yields a jiii.Kture of 6-cliloro-2-bromothymol (X) and 
2-c]iloro-6-broruothymol (XI). To explain this, these authors 
assume that an intermediate compound (XII) is forjiied, and that 
then the halogen wanders. 

CO 
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The chlorination of thymol in carbon tetraclilorifle solution did 
not proceed very far, for tlie resulting product was an oil, probably 
dichlorothyinol. From tins yellow oil there separated sometimes, 
after the solution liad remained for a long time, a few crystals of 
tlm trichloro-compound. AVithoiit tlie presence of a catalyst, the 
cliloriimtion could, under no conditions, be carried further than the 
trichloro-compound. 

2. f'hloriiiuliou of Th'joiol in rrt?inr< of foi/mr. 

If thymol is (dilorinated for several hour.s at the ordinarv tem- 
j'crature, in dilute carbon tctracliloride or acetic acid solution, the 
first product tliat can be isolated is a small quantity of a penta- 
cliloro-compound. This product, on gently warming in cacetic acid 
or alcoholic solution, slowly liberated iodine from potassium iodide, 
but it was found impossible to follow the reaction quantitatively. 
The pentachloro-compound was insoluble in potassium hydroxide, 
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and formed no acetyl or benzoyl derivatives. It was decomposed 
by concentrated sulpliuric acid at 150—200°, with much charrin^r 
and the formation of a small quantity^ of tetradiloro-/«-cresol (XIII). 
These reactions are analogous to those of the trichloro-compound, 
and the pentachloro-compound is most probably 2:4:4: 5-tetra- 

cliIoro-3-inethyl-G-i3-chIoron';t»propyl-A-'-'^-fyc/tdiexadienone (XIV). 
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It was found to be almost impos.qbln to arrest (Ite clik'finatioii at 
the stage of the production of this pentacliloro-compound, especially 
in more concentrated solutions, as tlie ;.<f/j)ropyI group was very 
readily eliminated witli the production of w-cresol derivatives. 
The next product which was formed after the peatachloro 
compound was 2: 4; 5; G-tetracIiloro-w-cresoI (XIII), wliicli 
separated from the concentrated carljon tetrachloride solution. 
This substance yielded both an acotyi ami a benzoyl derivative, 
thus showing tlie presence of a hydro.xvl group iti tlie molecule; 
the compound did not liberate iodine from potassium iodide. 

Tetrachloro-zu-cresoi is mentioned by Lalletnand as being formed 
by the decomposition of pure pentachlorothymol, but the melting 
point of it, as given by that experimenter, appears to be very low. 

Tetracliloro w-rreso), on chloriiiaiion iu carbon tetrachloride 
solution, in the presoiice of iodine, passed very readily into 
2: 4: 4: o: 6-penlachloro-3*nietlivl-A- V//c/oIie.v:adicnoue (XV), 
which was found to be the cliief and final jiroducfc of the complete 
chlorination of thymol in the presence of iodine. Tlie constitution 
of this compound was established by reactions similar to tho.se 
employed in the case of 2: 4 : 4-lrichIoro-3-ine(hyI-G-/>opropyl- 
A-'^-cyi'/ohexadienone (VIII). It liberated iodine very readily from 
potassium iodide in alcoholic or acetic acid solution, and, by 
titrating the iodine thus liberated, the reaction was followeil 
quantitatively, and was found to agree witli the following equation : 
C^IIsOCl, -f- 2KI - C.KCl^Olv + KCl + 1.. 

Xo p cetyl or benzoyl derivatives could be obtained from this 
substance, an I the compound was easily attacked and decomposed 
by alkalis. On treatment with concentrated sulphuric acid at 
100°, 2 : i : : 5 ; 6-pentachloro-3-metliyI-A- ^ cyc/ohexadienone was 
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oxidised very readily to 2:4; 5-tricliIorotoluquuione (XVJ). The 
identH y of this last compound was established by a mixed melting- 
point determination with a specimen of the triclilorololuquinone 
prepared by the oxidation of o-toluidinc with sodium dichromate 
(compare Elbs and Brunschweiler, J. jrr. Chtm., 1806, [ii], 52, 
539). Small quantities of 2 : 4 : .j-trichlorololuquinone were also 
obtained by tlie prolonged chlorination (lasting for about ten days) 
of thymol in presence of iodine, in carbon Lelracliloride solution. 

3. ChloriiKflion of Thymol in fhc I'rrxriiCr of Uidnccl Iron. 

Jn the hojie of obiainiiig belter yields of tlie peiitachloro- 
dei'ivative from thymol, the chlorination was carried out in the 
presence of a small quantity of reduced iron. The iron, however, 
seemed to have a much greater catalytic elTect than the iodine. 
The solution to be chlorinated was a solution of thymol in carbon 
tetrachloride, a little reduced iron was added, and the mixture 
was cooled in a freezing mixture. The following results were 
obtained : 

After twenty iidnules:, an oil. 

After three-quarters to one and alialf hours, 2 : 1 ; G lricliloro- 
nocresoL 

After two to three liours, tetrachloro-m-cresol. 

After four liours and allowing tlie solution to remain in presence 
of the iron overniglil, letracliloro-w-cresol and a small quantity of 
2:4: 5*trichlorotoliiquinone. 

If the chlorination took place at the ordinary temperature, then, 
after three to four hours, there resulted penlachloromethylryc/o- 
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Thus thymol, on chlorination in the presence of iron, even in 
an icecold solution, decomposed with the formatiou of Uicldoro- 



542 


CROWTHEK AND McCOMRII5: TOE ACTION OF 


w-crcsnl and j-i-t/propyl cliloride. Tlie trichloro-m-cresol was also 
obtained by the direct chlorination of ?n-cresol, and will be dealt 
with later. The ?^.opropyl chloride could not be isolated satisfac- 
torily, as it could not be separated from the large excess of carbon 
tetrachloride, in which solvent the chlorination wms conducted. 
On distillation of the solution a fraction was obtained wjiich seemed 
to be a mixture of /wproj)yl chloride and carbon tetracliloride of 
constant boiling point. 


4. Cklorinnlion of Thi/moJ in ihe Pi'esence of Alnminiiim-Meroinj. 

Tliis catalyst Ims a very similar effect on tlie chlorination to 
(hat exerted by the reduced iron, but tiie action was not nearly 
so vigorous as in the case of the latter. The first product which 
could be isolated in this case was 2:4; 6-trichIoro-//ncresoh 

5. ('Iiloriiiatlon of m-Cresol. 

AVhen chlorinated, w-cresol passes directly to tlic 2:4: 6-tricijIoro- 
compoiiiicl. The chlorination was carried out under different con- 
ditions, namely, (1) in the presence of reduced iron in ice-cold 
solution; (2) by leading chlorine for six hours into boiling m-cresol ; 
and (3) in carbon tetrachloride solution at the ordinary tem- 
perature, All these three methods of chlorination gave, as first 
product, 2 ; 4 : 6-trichloro-w/-cresol. Tlie first two methods gave 
very impure products, wliicli required many recrystallisations before 
the substance was obtained in a pure state. After evaporating 
off the solvent, the third metliod was found to give by far the 
purest product. 

A coinjiound obtained by the direct chlorination of boiling 
?/;-cresol i.s described by Claus and Schweitzer (/fcr., 1886, 19 , 
930) as dichloro-wi-cresol. These experimeiitpr.s give, the melting 
point of tlmir compound as 46°, which is ideiilical wdth that of the 
tricliloro-compound prepared by the aiithor.s. Many attempts have 
been made to prepare a mono- and a dichloro-w-cresol J)y 
cliloriimtioji for different periods of time in carbon telradiloridc 
solution. These all failed, for tlie first product whicli was 
invariably obtained was tricliloro-w-cresol. The tric!doro-///-crcsol 
yields a metliyl and an acetyl derivative, ami, from analyses of 
these two compounds and also of the ]>areiit plieuol, it seems 
evident that Claus and Schweitzer were mi.staken. 

Furtlier chlorination of i^-cresol in pre.sence of a catalyst gave 
rise simply to tlie liiglier chlorination products wliich liave been 
described earlier in dealing with the chlorination of thymol. 

The follcjwirg diagram .shows the products which have been 
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[obtained, under different conditions, by tlie action of chlorine on 
fliymol and on i/icresol. 
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Experimental. 

2:4:4 ■.■Trichl<iro Z-7n(fh>/I-Qisoiirop>d‘^- '<)'c\oh(j:a(U(iiOn€, 

cyi„0(\ (VH]). 

This coi)i])oun(l was j)re])are'l by the direct chloriiialion of thymol 
without any solvent or catalyst. Under the influence of the 
chlorine the solid thyniol gradually liquefied with a considerable 
evolution of heat, the liquid became dark brown, and then, on 
continued chlorination, this colour disappeared. The chlorination 
was stopped wlien the weight had increased by about two-thirds. 
A mass of yellow crystals separated when the liquid was allowed 
to reinnin at tlie ordinarv temperature for some linurs; the crystals 
were collected and reciystallised from methyl alcohol, when the 
sub.stancc separated in bright yellow needles, which melted at 6o^: 

0 2022 gave 0-3418 AgCl. CUll'Sl. 

Ci^IfiiOCLi requires Cl -42 01 per cent. 

2 : 4 : 1 • Tric/ilorvZ im (h/IS-isopropyI ■ X''^-cyi:\oJi(,ra<li{nvnf is 
readily soluble in acetic acid, acetone, ether, chloroform, or light 
petroleum in the cold, and also in liot alcoliol. It i.s insoluble in 
jiotassium or sodium hydroxides, but is decomposed by them slowly 
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on warJiiijig. The substance is also decomposed by coiieejitrattn! 
sulphuric acid at 100°, with little or no cliarring, and the formation 
of 2 : 4 : 6-tricliloro-m-cresol. The trichIoror//cfohexacUenone readilv 
liberates iodine from a solution of potassium iodide in acetic aciil 
solution, with the formation of 2: 6-dichlorotIiymoh Tliis reaction 
can be followed quantitatively if the liberated iodine is iilrate<i 
rapidly in an ice-cold solution with d'/lO-sodiuin tliiosulpliate. 7| 
was found that 0‘3957 gram of substance gave 0’4080 gram ol 
iodine, the equation Cjf,II,,OCi 3 + 2K1 ^-Ci(,Hj,ChOK ^ KCl 1 - ! 
requires 0 3965 graJn of iodine. 

2: G-i)icfiloroifiymol (111). 

This compound was prepared by Blum [t<u\ cif.) by lieatiiig 
2 : 6-dichlorolbymolglycurouic acid with sulphuric acid. 

Wo olhained it by treating 2:4: 4-trichIoro-3 nietliy] rj /sopropyl- 
A-=^-cyf7ohexadienmie in acetic acid solution with excess oi 
potassium iodide. After allowing the mixture to remain for a few 
minutes, it was poured into a solution of sodium tbiosulpbalo in 
remove the iodine, and the yellow oil which separated was extracted 
with ether, washed, dried over sodium sulphate, and distilled uiuler 
diiuiiiished pressure, when the 2: G-diclilorotbyniol pa.ssed over at 
135°/12 mm. (Found, C]=:32'7. C'jJJj.OCL requires GJ-32'i2 
per cent.) 

2 : 6-DichlorotIiyniol is a pale yellow oil, which is almost colour- 
loss whcji freshly distilled, but gradually darkens on exposure to 
air and light. It is soluble in most organic .solvents and in sodium 
or potassium liydro.vides. Jt docs not liberate iodine from 
potassium iodide. Wlien 2: 6-dichlorothymol was subjected to 
direct chlorination, hydrogen chloride was evolved, and 2; 4; 4-tri- 
chloro-3-metliyl-6-/sopropyl-A--^-c^r/ohexadienone resulted. 

2: ^-Dichlorothymul Sldhyl Kther^ CjoHjjCU'OMe. — This deriv- 
ative was prepared by warming 2: 6-dichIorothymol with excess of 
methyl sulphate, destroying the excess of tlie latter with sodium 
carbonate, and pouring the resulting solution into water. The oil 
which separated was extracted with other, and washed with dilute 
potassium hydroxide to remove traces of the unchanged phenol, and 
then with water. Tlie solution was dried over sodium sulphate, and 
distilled under diminished pressure, when it passed over at 
129°/12 mm.; 

0TS71 gave 0-2316 AgCl. Ci-30'55. 

Cj|H,iOClo requires 01 = 30-47 per cent. 

This luethyl derivative is a yellow oil very similar in a{)[)earanc 0 
to 2 : G-dicliloiothymol. It is soluble in most organic solvents, but 
is insoluble in sodium hydroxide. 
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2:4:4: h-Tefmchloro-Z-melhi/l-^-^-Morohxijiropi/l-^- '' v.yc\o- 
htxadienouc, C](,n,jOCl- (XLV''). 

Tliis compound could be prepared only in small quantities by the 

I hlorination, for several liours at the ordinary temperature, of 
hymol iu the presence of iodine, in dilute carbon tetrachloride or 
cetic acid solutions. Tlie solvent was removed by evaporation, and 
,.10111 the residue, after it had remained for several days, there 
iseparated out a few crystals of the eyefohexadienone. The product 
was crystallised from light petroleum, methyl alcohol, or acetic 
acid, when it separated in white, fiat needles, wliich melted at 95®: 
0-1598 gave 0-3548 AgCl. Cl = 54-93. 

CioH^OClj requires Cl— 55 04 per cent. 

This compound formed no acetyl or henzoyl derivatives, and was 
: insoluble iu sodium or potassium hydroxides, being slowly decom- 
posed by them on warming. On heating the substance in alcoholic 
solution it liberated iodine from potassium iodide. The compound 
was decomposed with much charring by concentrated sulphuric acid 
at 150®, with the formatiou of telracbloro-ffi-cresol, which separated 
as a solid from the hot acid, 

2:i:^Tricliloro-w-cre^ol C:T{:,OC\ (IX). 

This substance was prepared by the chlorination, in the presence 
of iron for about one to two hours, of 3 — 1 grains of thymol in 
carbon tetrachloride solution. The soluUon was cooled in ice, and 
after evaporating off the solvent a white mass was obtained, which 
required to be recrystullised live or six times from dilute acetic acid 
or light petroleum before it was obtained pure, It can also be 
prepared by the chlorination for several hours of boiling in-cresol, 
and also by the chlorination of »i-cresol in carbon tetrachloride 
solution. 'This last method yields by far the best product. Another 
nicthofl for its preparation is the action of concentrated sulphuric 
acid at 10(b^ on 2 : 4 :4-triehloro-3-niethyl-G /,sopropvl A--^-ryc/rdiexa- 
dienuiie. The substance, after several recrystallisations, melted 
at -IG®-. 

01924 gave 0-3921 AgCL CT-50-42. 

Cyll^OClj requires Cl'- 50-35 j>er cent. 
2:A.Q-'I'ricfih)r<>-ui-cn$ol is extremely soluble iu all the ordinary 
organic solvents except light petroleum, it is sparingly soluble iu 
boiling water, and readily so in sodium or potassium hvdroxides. 
It has no action on potassium iodide, has a very penetrating odour, 
and is easily volatile in steam. 

2 : 4 : G Mcthi/l Ethtr, CMf^Cly'OMe. This com- 
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pound was prepared by warming trichloro-w-cresol with excess of 
methyl sulphate. The excess of the latter was removed with sodium 
carbonate, and the solid methyl derivative w;is separated and 
crystallised from dilute acetic acid, when it separated in small, 
slender, white needles, whicli melted at 54— -of)”: 

01971 gave 0-3799 AgCL CI:^47-53. 

* (yi-OQ;, requires Cl = 47'23 per cent. 

AaU/l JJrnrafire, C;Il 4 CI:j*OAc. — TJiis derivative was i)re]5arp(l 
by the action of acetic anhydride on trichloro-w-crc.sol in tin* 
})resenGe of a droj) of concentrated sulphuric acid. The nu.vtmt' 
was poured into water, and the oil which separated was extracted 
witli etlier, washed with dilute potassium hydroxide and with water, 
and allowed to solidify in a vacuum desicc<ator. The crystals weiv 
separated and purified by a second extraction with ether, wlmn they 
melted at 39'^; 

0'2031 gave 0‘3435 AgCl. C'l- 41-34, 

C;tPI;O.X’l;. requires Cl-42'01 per cent, 

2:i:o'0-T(ftYichIoro-mcri'SoI, C';H 40 Cl 4 (XIII). 

This compound was obtained by tlio Jtiore or less prolonged 
chlorination of thymol in presence of iodine in a concentrated 
carbon tetrachloride solution. If iron were use<l as tlje catalyst. 
3 grams of thymol were converted into tetraeldoro-///-cresol after 
clilorinatiou for two to three hours even in arj icecold solution, 
Tlio tetriiedilorocresol scp.arated out from a concentrated solution a,^ 
a crystalline mass, and, at tin’s point, the chlorination was arrested 
as tlio tetraeblorocrcsol was very easily chlorinated further. 

The best method, however, for the preparation of totrachloror/f 
cresol consist? in treating 9 ;4 :4 : 5 : 6 peutachloi-o-S-metliyl-A- '^-rye/o- 
hexfidienone (the final product of the cldorination of thymol or of 
?? 2 -cresol) with excess of potassium iodide, the reaction being carried 
out in alcoholic or acetic acid solution.?. The ini.xture i.s jiourecl 
into sodium thiosulphate solution, and the yield is jiractically 
theoretical. 

As described previously, tctrachloro-w-cresol is al.Ho formed by 
treating 2 ; 4 ;4 r5-tetrachloro-3-methyl-6-j8-chlorofi-opropyl-A- ''’-ryrfo- 
hexadienoiie with sulphuric acid at 150°. 

When crystallised from light petroleum, acetic acid, or ililule 
alcobol, tctrachloro-jn-cresol separates in slender, white, long needles, 
which melt at 189 — 190°: 

0T739 gave 0-4048 AgCl. Cl-57-84. 

C 7 H 40 C 1 j requires Cl - 57-73 per cent. 

2 . i :b : v-Tif ryu'Ji(oro-m-cresol is soluble in most organic solvents, 
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and dissolves in potassium hydroxide, but is unattached by warm 
concentrated sulphuric acid. It can be converted easily into acetyl 
and benzoyl derivatives, and, when treated with chlorine in carbon 
tetrachloride solution, it yields 2 :4 :4 :5 :6-pentachloro-3-meihyl- 
A'- c/tiliexadicnone. 

Acciyl CjlI;,Cli*OAc. — This coin])ound was prepared 

by the action of acetic anhydri<lc on tctrachloro-w-cresol in •the 
jtreseiice of a drop of sulphuric acM. On (Tystallisation iroin 
glacial acetic acid it separated in flat needles, which melted at 1 17'’-^ : 

01950 gave 0'3877 AgCI. Cl -- 49*07. 

requires Cl =49*30 per cent. 

This compound is insoluble in cold alcohol, but is soluble in cold 
acetone or ether. It is readily hydrolysed f)y alcoholic potassium 
hvdrci.xide. 

Jimzoyl Dt.rivitiuc, C\Il;jCl 4 *OBz. — This derivative was pre])ared 
ill j>yridine solution, and, when crystallised from glacial acetic 
acid or alcohol, melted at 143—144*^; 

0 1998 gave 0-3278 AgCl. Cl = 40-o9. 

Cj^U^OX'1,1 requires Cl=40'57 per cent. 

2 :4 ; 4 :.5 : ^■Veuiachloro-Z-mcihijl-X’ '■•‘Cyclohe.KfHJltnonei 
C;ll,OCl, (XV). 

Tills compound was fouiul to bo the chief and final product of 
the complete chlorination of thymol in presence of either iodine or 
iron. Tho thymol was dissolved in a small quantity of carbon 
tctracliloiide, a little iron or iodine was added, and a stream of 
dry chlorine was parsed through the solution until the evolution of 
hydrogen chloride had ceased. In the case of iodine as the catalyst, 
5 grains of thymol required chlorinatiou during two days at iiQ“ 
before tlio process was complete. With iron, however, the same 
quantity of thymol required only about four to live hours' chlorina- 
tion at the orcUiiary temperature. The pcutachlcrohexadicnoue, 
when crystallised from light petroleum, glacial aootic acid, or 
alcohol, separated in large, rhombic prisms with a slight ycdlowish- 
grot n tinge, which melted at 92^: 

U'138G gave 0*3528 AgCl. Cl--G2’96. 

Vyil^OCT- requires C1=^G3*2S per cent. 

2 : 1 : 4 ; 5 ; (j-Pcntitcldoro-Z-incthii} A--‘’-cvclo/<<-./<n/fr//o/n is readilv 
soluble in acetone, benzene, toluene, chloroform, or etlier in the 
cold, but it is insoluble in water. Xo acetyl or benzoyl derivatives 
of it could bo obtained, and it is insoluble in alkalis. It liberates 
iodine from potassium iodide in alcoholic or acetic acid solutions, 
and this reaction was followed quantitatively with the following 



548 


WATSON: THE CONSTITUENTS OF THE 


result ; 0'4650 gram of substance yielded 0'4215 gram of iodine. 
The equation C^TipCl^,-!- 2K1 ^ C;II;{Cl 40 K T KCI + I, requires 
0‘4‘210 gram of iodine. 

Concentrated snlplmric acid at 100° oxidises the compound very 
readily to 2 ;4 :5-trichlorotoIuqninone, which separates from the liot 
acid as a vellowq crystalline mass. 


2'A:b-Trichloro!o]uquhionpj (XVI). 

Tlii.s compound was obtained in small quantities, together with 
tetracliloro /n-cresol and 2 :4 :4 :o : 6-pentachloro-3'methyl-i2;5.£*ycfo- 
Lexadieuone, by the prolonged chlorination of thymol iu the 
presence of iodine or reduced iron. In the presence of iodine the 
chlorination required about ten days, but with reduced iron small 
quantities of the toluquinone were obtained after chlorination for 
twelve hours. 

The best method of preparation consists in treating 2:4:4:5:6- 
pentachloro - 3 • metJiyl cyc/ohexadienone with concentrated 
sulphuric acid at 100°. After a few minutes a yellow, crystalline 
mass separates, and the reaction is found to be practically quantita- 
tive, The substance was recrystallised from a mixture of alcohol 
and benzene, and melted and decomposed at 238°: 

0T769 gave 0-3368 AgCl. Cl = 47*10. 

CjHpX'lj requires Cl -47 23 per cent. 

The identity of this substance was established by a mi.xed melting- 
point determination with a speennen of trichlorololuqumoue 
prepared by the o.xidalion of otoluidiiie witli sodium dichromate. 

Cil i'.MICAL DF.rAUTMF.N r. 

The Un-ivkii.‘.;itt, Kt>i;in-!i'u.v. 

llinMISGIJ.\M. 


LXII. — 'Ihe C<fn.^(ttiu'nts uj the Oil of ('vdaus 
indiou.s 

By Edwin Hoy AVatson. 

Cydiuifi iiij/t'/is (Westw.) is an insect wliicli is well known in many 
parts of India. In Bengal it i.s attracted to lights, often in large 
numbers, in the nights of Juno and the following rainv mouths. It 
is notorious o;i accoujjt of its strong and unpleasant odour, which 
is so strong that one insect is sufficient to scent a whole rooni. 
In the veinacul Lr it is hiiowii as f/findi It is also known as the 
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qcra}iium'by(^. The last jiam© perhaps indicates a supposed 
similarity of the odour to that of the geranium. 

The insect is one of the Heteroptera. Maxwell-Lefroy [Indian 
Inject lij*') remarks that " a feature of the great majority of the 
Heteroptera is the aromatic odour they protect themselves with. 
This odour is duo to the secretion by special glands of an oily 
iluid, which is excreted at wll from the odoriferous orifices a;id 
rapidly volatilises.” 

The insects used for this investigation * were collected in Dacca 
(£. Bengal) in June. Altogether 453 grams [1 lb.] of material 
were collected, and estimated lo consist of 100,000 insects. They 
contain a large quantity of oil, and this, after extraction, was found 
to possess the characteristic and disagreeable odour. A preliminary 
examination showed that it was mainly a fixed oil of the same 
general character as other animal oils. It was then found that if 
the insects were crushed and distilled in a current of steam a small 
quantity of an oily substance passed over and collected as a lighter 
layer above the condensed water, and had the characteristic odour, 
liighly concentrated. Ultimately the best yield was obtained by 
c.xtracting the insects witli ether, distilling off llie ether on the 
water-bath, and subjecting the oil to steam distillation, It was 
thus separated into two parts, namely, (.-1) a volatile oil, and [B) a 
non-voiatile oil, 

The volatile portion was redistilled with steam for further puri- 
fication. One hundred grams of the insects gave about I'o giams 
of rcflistillcd volatile oil and about 70 grams of the non-volatile oil. 

(A) The Vohiiile Oil . — This was separated from tlio steam distil- 
late by shaking with ether. The ethereal solution was dried, and 
the ether allowed to evaporate at the ordinary temperature over 
soda-liinc : 

01193 gave 011)1 JLO and 0-3091 CO.. 0 = 69-07; H-10-34. 
requires C~-69 9; TT = 10-3 per ceiu. 

This result was not in accordance with the anticipation that this 
strongly-smelling oil would prove to be a terpeue or tcrpene-alcohol, 
aldehyde, or ketone. From the high percentage, of oxvgen it 
seemed probable that it was a carboxylic acid, or contained a good 
deal of such an acid substance; and this conjecture wiis borno out 
by experiiuent, for on shaking the oil with dilute aqvteous sodium 
carbonate the greater part of it (about 90 per ceiit.'l passed into 
solution, riio uiidissolvod nou-acidic portion was recovered hv 
extraction with ether, drying, and freeing from ether as before. 

The alkaline sulntiou was acidified with dilute sulphuric acid. 

A SiLiinile was i'lvuiilietl l>y Dr. AnnamlaU* of tlu* Iii-luii iioi us 

( ijdiin'i iiLiiirus, blit US the closoly-reluti'd sjxtws inoiDi}Vi;s,-Si-Ji,0'lt-\ 

VOL. cm. 


II o 
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wJieii the acid jmrtion of the oil w<'is liberated. It \v;us likewisi 
extracted witli ether, dried, and freed from ether. 

The Acidic Portion of the VoUitUe Oil . — Examination sliowed 
this to consist of a single substance of the empirical formula 
(;gHi40o, probably ci^cZoheptanecarboxylic acid. (Found, C = 67‘49 ; 
]T=-101:1; M.W. (by titration with alkali), 141. Calc., C — 67‘60: 
H^9'86 per cenCj M.W. = 142.) 

The exactly neutral solution obtained by the titration of the 
acid was treated with a solution of calciuin chloride and, on 
keeping, gave a deposit of uniform prismatic crystals of a calciuni 
salt. Further crops of the same crystalline character were obtained 
by concentrating the solution and allowing to cool. Care wa,^ 
necessary not to carry the concentration too far, or else the calcium 
salt was deposited from the hot soUitiou, first as a skin on the 
surface, and then as a seuii-solid mass, which solidified on cooling. 
(Found, H20 = 5‘1. (CsHjaO^^iCajHoO requires ILO = 5’3 per cent. 
Found, ^ C = 58'06 f i H"8‘22; CaO=17'61. (CjHjgOojoCa requires 
C = 59'64; H = S-08; CaO-17-39 per cent.) 

The exact agreement of the analytical figures for the oil with 
the formula C§Hj402, that of the acid corresponding with the 
calciuni salt which was obtained in pure condition, siiows that the 
oil is a single substance. It boils at 25P, has a strongly acid 
reaction towards litmus, and shows no tendency to absorb halogen. 
Tlie acid has a strong, rancid odour, and thus appears to bo ajdo- 
hcptaiiecarboxylic acid. 

yun-ucidic Portion of the Voladh Od . — The quantity of thii- 
bubstauce obtained was only suflkieut for ultimate analysis ; 

(VU97() gave Q 'lbo'l (.U and 0-0932 ILO. C-71-74; Il-IO GS. 

^’11^20^2 requires G— 71-73; H = 10'86 per cent, 

It would not be safe to draw any conclusions as to the constitu- 
tion of the substance from this analysis alone. It nuay, however, 
be remarked that the figures are opposed to the idea that the 
substance is a terpene, terpene-alcohol, aldehyde, or ketone. This 
portion of the oil had an odour quite different from that of the 
acid. To the author it resembled the odour of lemon or geianiuiu, 
but to others this resemblanco was not obvious, and by them it was 
thought to have tiie original odour of the insects in a highlv 
concentrated form. 

(Tl) The A un-vohitih 0/7. -The analytical figures obtained show 
this to be very similar to other animal oils, and as it does not 

* 111 .^alE Jiied at 140'. 

t The Cl sal: was mixed with potassium duhvoniale in the coiijbu.-,tiou boat, \mt 
1)1 i.s does uot appeal to have been sufticieiit to eirect liifl lilwialioii ol‘ ftie whole of liie 
cai'hoii. 
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contl'ibulc ajjprtciably to llie odour of Hie insect it possesses no 
special interest. 


u-aiss 

Frei; acid (calculiitetl as stearic jiciti) 6‘t) per ceut. 

Insoluble tatty acids {obtained OD saponification) 94 '8 ,, ,, 

Volatile fatty Hcids (reckoned as butyric aeid) 0 0,. ,, 

I’ofaissium hydroxide required for sa|*onification 191 ,, ,, 

lodiuc ab-sorpiioH 49i ,, „ 


This examination showed that the non-volatile oil did not contain 
the glyceride of c^cZoheptanecarboxylic acid. 

Conclusion. 

The strong and disagreeable odour of Cydnus indicus is due to 
rycloheptanecarhoxylic acid which is present in the insects to the 
amount of U per cent., and another substance (CuHctjO^?) or 
mixture of substances, present in much smaller quantity (O'l— 0’2 
per cent.), which has a still stronger odour. The intensity of the 
odour of the latter substance can be judged from the fact that 
each insect contains only O’OOOOOo gram of it, and yet one insect 
is sufficient to scent a whole room. 

More material will be obtained in Tune, 191.3, and the investiga- 
tion of this substance continued. 

C’HKMICAI, L.\BO!:-\TOfiY, 

Dacca Collegk, l)ACf a. E. Bengal. 


LXIII. — SUidies on Cijvlic Katoncs. Part 111. 

By Siegfried Rl’uemann and Stanley Isaac Levy. 

In Part II. of the present work (T., 1912, 101, 25-12) it was shown 
that the behaviour of 2-hydroxymcthylene-l-hydrmdene, 

and its metliyleuedioxy-derivative differs from that of hydroxv- 
iiiethvlenecamphor and other hvdroxymethvlene coiupouiuls, inas- 
much as tlie former are not stable towards heat : thus at the melting 
point they condense, with the loss of one molecule of formic acid 
iro!n two molecules of the liydroxymethylene derivative, to the 
coloured ketoliydrindylmcthyleneketohydrindene, 

f N CH., CH., 

\ /\ ,C:CH-CH-\^ , / ’ 

I'O CO 

(1 n ■’ 
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and the corresponding inclliylenedioxy-dcrivativc respectively. Tlio 
constitution of these substances, which, as previously stated 
{loc. cit.), follows frojn the syntheses and from the formation of 
salts with alkalis, is supported by their behaviour towards bromine. 
The condensation product from hydroxymethyleiieliydrindone yields 
the colourless tribromo-compouiid, CjgK] 30 .jBr 3 . Besides the addi- 
tion of bromine at the ethylene linking, Uierefore, it follows that 
substitution of one hydrogen atom by the halogen also occurs. The 
fact that the total halogen is readily removed by potassium liydr- 
oxide points to the formula: 

CH, CHj 

CO CO 

(I.) 

for the bromo-coinpouud. 

The remarkable transformation which these liydroxymethylene 
compounds undergo on heating induced us to prepare analogous 
derivatives from other cyclic ketones. Having found (lac. cit.) that 
neither 1 .■ 3-dimelhyl-G-hvilrosyiiietliyleue-i“-oyrfoliexeii-5-oiie nor 
3-metliyl - 5 - hydroxymethyleiiervcfopeiitan-l-one * imdergoes any 
change on heating, we endeavoured to pre]>are the liydroxyiiietliyleiie 
derivative of 2-hydrindoiie, in the hope that it would behave similarly 
to the corresponding derivative of Miydrindone. It was found, 
liowever, that this compound cannot be obtained by the usual 
method, tlio hydrindoiie being Iransfonncd into a viscous product. 
Various attempts to prepare Ihe hydrox-yniethylene derivative of 
OPh’CH 

dipheuylfyc/opcntenone, were equally unsuccessful; 

we could obtain only a very small quantity of a yellow substance, 
which, although giving in alcoholic solution a strong coloratioji will; 
ferric chloride, was found to be a mi.vture. 

This uiie.vpeclecl re.siilt induced us to subject this cyclic ketone 
to a clo.ser .study, with the view of ascertaining whether it condenses 
with ethyl o.xaiafe anil aromatic aldehydes, and whether tlie action 
occurs between one molecule of the ketone and two moli'culcs of 
these reagents. The investigation a.pireared to us of interest, also, 
for another reason. Some time ago tRuheiiiann and Kaiiiiton, T., 
Idld, 101. -ij) it was shown that tlie azuinethiiie.s wliieli are pro 
ducio by the action of p-iiilrosoilimctliylaiiiliiie on diphenylci/cf,,- 
peiitenoiie, yield, on treatment wiOi mineral aeids, 5-/ediiiietliy]- 

* Tin: anil:., IS r.gri-t I-, liiiv,- (,ivrli.„knl tin: fact lli.it i)-linll:vl-,'i-li_v,li',ixy 
methyl«ifry,:;„|,i„lan-l.(:iir. tv)i:.'l: flicv .IrsiTilml in I’.iil ||. was ..l.l.u',,,.,! fj. 

tVallacIi (AiumUt,. H'O.';, 329, lOli'. 
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aiiiiiioaHilo-o : 4-cliphcnyl'A'‘^=^-c//c/opentene-l :2-diono, 


XTX. ,..^^OPb:CPh 


which is cliaracteriscd by the ease with which its solutions aro 
transfortned into the colloidal state (see also Hardy, I'ror. Fo>/. Soc.^ 
1012, A, 87, 20); and it was in the hope that the further study 
()[ (liplienyhyc/opentoiiono might bring to light other derivatives 
of the ketone which possess properties similar to those of tin- 
azoiiictliine, that we undertook this work. 

Ih was to be expected that the cyclic ketone would co»ulense with 
ethyl oxalate to form ethyl diphenylcvcfopeiitenonedioxaiate, but 
tliis coiiipoiind could not be obt<aincd, only one molecule of the ester 
taking part in the reaction to yield flhf/J '6:\-dipJicvi/l-\^ i.cyclo. 


CPldCPij 

priifr/joiir-'A-o-rfihifr, C0,,Kt*f,’0-CIT<^^.^^__ ' 


The vield is un- 


co-cii; 

satisfactory, the larger part of the ketone remaining unaltereil. 
The ester decompo'^es readily when warmed with dilute potassinin 
hydroxide to the original ketoue ami jmtassiurn oxalate, althougli 
if the reaction mixture is allowed to remain for h dav without 


lieating, llie arid, 


is obtained on the 


addition of dilute mineral acid.-. 

Ou the other hand, diphenylcych/pentenune readily conJeJises 
\Yitli two nioleciiles of aromatic ahleliydes when the solution of the 
mixture in alcohol or glacial acetic aci<l is saturated with hydrogen 
chloride. Willi henzahh-hyiie, 3 :A dip!n iiz/l-'J, :ij-ddirn:i/!idrnc-y‘-^- 
cxchprufmoiH , 


OPlrC(X'H?li)'^ ’ 
(11.) 


is furnied; similar compounds have been obtained by the action of 
;Mutrol^euzaldeliyde and of einnamaldehydc on the ketone. The 
hcliavionr of .salicvhddchvde is of special interest; as in the above 
cases, the ketone condenses Avith two molecules of the aldehyde, but 
the disalicylideiic derivative which is iindoubtedlv hrst formed loses 
a further moleeule of water, yielding the yellow peutaevelie anhy- 
dride, S:3'-dij}hf fi(/Jac(tplerudihni:osp\voi>'/ran (III). Similar coin- 
(ThXTh OPhXPh 

,/ ''\/^ \ . \ \ 

''"■y _/\ \ \ ■ ' 

\ / 0 "\ " 0 \ ' 

(III.) av.) 

J'ljuiiih have rcoi'iidv hcoti ol)tainf-.l liv aiui (lavor 
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(A Iiiiiiii II, I'Jlli, 393, 33) from saturated alicyclic lictoilt'S; we adopt 
lipro tlie system of iiomenclalure which these authors have given. 

In the same wmy, 2 iiaphthol-1-a.Idehyde reacts with diphenykjicfo- 
peutenone, forming the yellowish-brown heptacyclic compound, 
dljihi.Hiilaceii/hneili B iiiijihlhas^irajyyran (IV). 

As was to be expected, 2'liydrmdonc reacts with salicylaldehyde 
as well as with 2 iiaphthol-l-aldehyde, to yield the hexar and octa- 
cyclic .spiVopyran comjionnds, p/if«y/r««//5r«ros[iiropyra;i (V) and 



./■\/ \ 

% 

\ / 0 0 \ / 

(V.) 


/ \ 

\ / 

/\ _l I /\ 

i /' \/ \ ' 
X/^'A-ZX Z X/ 
X ./ 0 o X / 

(vr.) 


]iliiiii/li‘imH-S-)iii!ilillio'<[>\vvii;/ruii (VI), which are ri'd ami bluish- 
black respectively. These cyclic compounds, with the exception of 
(VI), are characterised by flie deep green fluoreseence of their 
solutions in cold concentrated sulphuric acid; in the case of the 
latter substance, the fluorescence develops only after boiling, and 
in no case is it apparent in solutions of these substances in other 
solvents, 

None of the above-ir.entioned condensation products of diphenyl- 
ryc/opentonoiie has the property of the ajometliine, C'aHjjOoN,, of 
being transformed in solution into the colloidal state. This result 
induced us to examine whether this phenomenon occurs in the ca,se 
of the corresponding 5-p-dir//Lv/nmfno««/7o-3:4-(//p/;cny/-A^'*-cyclo- 

pcuteiic-l ■.%(lloiie, This substance is 

obtained by a method similar to that employed in the case of the 
dimethyl derivative, namely, by treating the product of the iiclloii 
of p-nitrosodietliylaniline on diphenylcvcfopentciione with hydro- 
chloric acid. IVe were surprised to find that the solutions of this 
compound do not pass into the colloidal state ; it seems, therefore, 
that this behaviour is peculiar to the. particular azomethine, 
ch,ni,„o„N,, since, as previously stated (Joe. eit.), it is not observed 
either with the bromo- or nitro-substitulioii products of this 
compound. 

Since aromatic o-liydroxy-aldehydes condense witli diplienylcycf<'* 
pentenone and 2-hydrindone to form spfropyraii compounds, it 
occurred to us tlia-t aromatic f^-amiiio-aldeliydej; mii'hb react •with 
t iiese ketones in a .similar inaniior, to yield .s/z/zv/ conipounds contain- 
in" nitrogen. We are a-t present engaged in the .study of tliis 
reaction, In tlie meantime, we liavc iiive^-tigated the lieliavimir of 
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(>-aiuiiLobeiwaldehy<le towards l-hydnndoac, and Ond tbai, undnr 
the influencG of ])otass;iiim liydroxide, condensation occurs to the 
orange 2-o-aininob6nzyIidene-l-hydrindone, 

c„h,<®“£>c:ch-c„h,-nh, ; 

utuler tiie conditions of the reaction, this substance jiartly condenses, 
with loss of one molecule of water, to the colourless indenoquiuoluie, 



\/ "xA,/* 

N 

The ebaago is complete on boiling the aininobenzylidcnebydrindono 
with hydrochloric acid, when the unstable hydrochloride of the 
(|iunoline is formed; this dissociates, on boiling with water, into 
hydrochloric acid and the free base. 

Indenoquiuoline has been described by Noelting and Blum (Bar., 
1901, 34 , 2467), who obtained it from ketoindeiioquinoline, the 
product of the interaction of o-aminobenzaldehyde and 1; 3-dikeio- 
iiydrindenc, by distillation with zinc dust. Tljese autliors give the 
names quinolyleuepheuylenemcthane and quinolylene pbenylene 
ketone respectively to these compounds, but it aj)pears to us to be 
more convenient to use the above names, wliicli correspond with the 
nomenclature generally ado])ted for polycyclic systems. 

Experiment.m.. 

.\cti<jn of Bi-o):uitc on Kf.tolnjdrindylmethijUnckctohydi'induir, 

Tliis reaction takes place on gradually adding bromine to the red 
condensation product of 2-hydroxymethvIene-l-hydriiidone, sus* 
pended in glacial acetic acid. The halogen is absorbed, and at the 
same time the solid dissolves, forming a red solution. The clear 
liquid is kept overnight, and then treated \Yifch water, which precipi- 
tates a white solid, very sparingly soluble in light petroleum and 
alcohol, but diis«oiving readily in boiling benzene. The hot benzeno 
scilution is treated with light petroleum (b. p. 60 — 70") until it 
becomes turbid ; on cooling, the solid separates in colourless needles, 
which melt and decompose at 156°: 

0 1903 gave 0'3095 CO. and O'Ooll H.,0. C-44-36 ; H-2 93. 

0'25S0 .. 0-2822 AgBr. Br = 4G-53. 

require? 0^44-44; 11-2-53; Br -^46-78 per cent. 

The dilifoniidr of kf ioIiffdrtDdi/hnftliyhnekefohromoh >/dnnden’’ 
(I) readily loses its whole content of bromine on the addition of 
aleoholie pota.ssimn hydroxide lo the hot alcoholic solution. The 
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jiiixture develo])s a. cleejp rod coloration, wliich at first rapidli 
ciisai^pears, remaining’ permanent only when a slight excess ovc; 
tJ]e required amount (3 molecules) of the alkali lias been adderl 
On co?menfralion, the solution deposits a faintly yellow solid, whfeli 
is ir.soliiblo in water, but dissolves, although not readily, in potass- 
ium hydroxide to yield a red solution. QualiCaLlve tests show thni 
it contains no bromine, but as yet the nature of the compound has 
not heeji further studied. 


Arf'nut of Kthvl Foi'inuU' on o'-A.'f)ipfi(‘iiylcyc\oiinitnio}u'. 

The (vyr/opentonone required for this work was prepared, as 
previously {T.. 19IT 101, 12), according to the directions of .lap]: 
and Lander (T., 1807, 71, 131). It was found, liowever. that the 
yield of the ])urc compound i» considerably greater than, ijideeti. 
more than twice as great- as that given by these tiuthars. "With thf- 
ohjeot of preparing the liydroxymethyleiie derivative of the rychi- 
pentenono and studying its beliaviour, the ketone ('1‘6 grams) was 
dissolved in absolute ether (of wliicb a large volume is required, 
owing to the sparing solubility in tliis solvent), and mhved witli 
etlivl formate (31 grajus. two molecuic.s); on gradually adding the 
solution to sodium ctho.xide (2 ' grams, two molecules) suspejuled in 
ether, the whole being maintained at OT a deep red coloration was 
immediately developed, and a small quantity of a dark solid 
separated, which, however, did not perceptibly iucreaso on kc<?pin^. 
After three days the wliolc was shaken witii ice-water, ajid tlic 
aqueous layer, after bring freed from ether hv means of a current 
of air, was acidified with acetic acid. A vorv small quantity of a 
ycdIc’W solid was precipit.ated. hnt although the alcoholic solution 
gave a green coloration with ferric chloride, the product jmoved to 
be a mixture from which no pure substance could be se]»ara(ed. 

An attempt to cany out the coiulensaf ion, using quantities coiTf- 
spondiiig with one molecule each of ketone, ester, and sodium 
etlioxiclc. was even less successful; on acidifying the aqueous layer 
obtained from the reaction mixture onlv a slight op<alescence was 
observed. Finally, tlie ketone waa heated with e.vcess of ethvi 
formate to 150-' in a sealed tube for an hour, in the lio])e tliat the 
liydro.xvmethvlenc derivative which might be formed would con- 
dense to a coloured compound analogous to that obtainerl from 
2-hydrox}i]ielliylene-l-hydrind()nf‘; on opening tlto tube, iiowevrr. 
the reagents were found to have remained unchanged. 
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Ethyl 3 : i'DipheHifl-\^-^-(yyc\opp.iiten(nie.-%t>.ai(ali:, 


C 03 EL*C 0 'Cif< 


CPiiXlli 

w-ai; 


This ester is formed, in place of the ethyl diphciiyJ/'y/ A/peiitcnone- 
dioxalafce, which might have been expected, vvlicn tlie ^//c//:(penteiioiie 
is treated witti two equivalents of sodium ethoxidc and ethyl 
oxalate. On adding the mixture of the ketone {4 7 grams) and 
ethyl oxalate (fyO grams), dissolved in absolute ether, to sodiniii 
ethoxide (2 8 grams) suspended in ether, the liquid darkens, and 
deposits a brown solid, which gradually increases in quantity. After 
keeping for four days, tlie solid is collected and treated witli dilute 
sulphuric acid, and tlie whole e.xlracted with ether. The yellow 
suhstani'o left on evajjoration of the ethereal solution, is rearlily 
isoluI)!o ill hot dilute alcohol, from whicfi it rrv.«talliscs on coding 
in liglit yellow needles rndting at 131- 132^. The alcoholic solu- 
tion gives a reddish-brown coloration with ferric chloride: 

0-203f) gave O r.6:)2 Vih and (VOOS-li ILO. C-7.V60; H 
C, 5 [rjX 4 requires (!-.7o l.’*; If • o'SD per cent. 

F.fh]il 3 nh nom-'l-a lahitc readilv dissolves 

ill dilute potassinni iiydroxidc; on heating for a short time, tlie 
soluliou deposits a solid wliich was identified witli the c//<7openten- 
(>iu‘, and the alkaline liquid then contains oxalic acid. Vndcr theso 
conditions, therefore, the ester deconipuses. lly<lroly>i.s to tlie acid, 
however, can he cH’cctcd by the action of dilute potassium hvdr- 
oxide at the ordinary temperature. On keeping the alkaline 
solution overnight, and then adding dilute hydrochloric acid, 
0 ; /i///-A-^'Lcyclr>p( //L m//r acif} senarale? as a deep 

yellow solid, whicli crystallises from hot dilute alcohol in long 
uCMedies; tlie alcoholic solution gives a reddish-brown coloration with 
ferric chloride. The substance melts gradually at 173- 183-, this 
behaviour heing probably due to the presence of a small quautitv 
of uuciiangcd ester; 

0'207G gave 0'567o CO. and 0'0023 TLO. C- Td-rid ; 11=7 p 94 . 
CjolTjjO^ requires C - 717)1 • ll-4 jS per cent. 


Artinn of Ai'’itiiaf/r Ahhli ini iJiiihf’fiijfcwAoiii ntiiioiu'. 

3 ; -^-DiplK r)ijl-‘2 :i) ho/io (11 ), 

Eenzaldchyde docs not condense with tlie cj/c/Npentenone under 
the iiilhumce of Iieal. even when the iiu.xUirc is ktqit- at ISO". An 
action occurs, however, on adding alcoholic potassium hvilro.xide to 
tile mixture of aldeliydc and ketone, dissolved in alcohol, at tlie 
ordinary lenijieratnre. hut the quantity of solid whulrsopaiaies is 
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qiiiio itKun.si(U‘ral)le, even aft^cr several <lays. TJu; cotulensatioii 
takc^ place Jiiucli more readily when hydrogen chloride ia used, 
ins(<'nd of tlio alkali. The solution of the ketone (3 grams) and iln^ 
aldehyde (2‘7 grams) in glacial acetic acid, after saturation with the 
g;is at 0°, develops a deep red coloration, and in the course of three 
days tlie wliole sets to a semi-solid mass of red crystals. The product 
is almost insoluble in cold alcohol, but dissolves sparingly in the 
boiling solvent; on cooling, it crystallises in orange needles, which 
turn red and soften at about 190°, and melt at 201 — 202°; 

0 2080 gave 0-6915 CO. and O’lOOS H.O. C-90-67; 

C^jILoO requires C = 90'73; H=5'37 per cent. 

Tlie substance dissolves gradually in cold concentrated sulphuric; 
acid, forming a yellowish-brown solution, wliicli gradually deepens 
in colour. 


CPh-CX:CH-C,H,-XO,) " 

CPh-C(:CH-C,.H,-NO,r ■ 

//•Nitrobenzaldehyde condenses with the ri'c/o])entcnonc when tin-, 
solution of tlie tAvo compounds in alcohol or glacial acetic add is 
saturated with hydrogen chloride at 0°; the reaction is complete 
after keeping the mixture for a week. Tlie red solid which sepa- 
rates is insoluble in alcohol, and only sparingly soluble in boiling 
glacial acetic aedd. After washing with hot alcohol and drying 
in the steam-oven it melts and decomposes at about 308°: 

0 ]9S2gavc0*o415 CO, and 0-0728 H.O. C-74-51; H-4-0S. 

0'2375 „ 12'0 c.c. K. at 20° and 746 mm. K = 5-C7. 

C 3 ,IT 2 oO.X 2 requires C— 74-40; H~4-00; K — o CO per cent. 

"With cold concentrated siilpliuric acid the compound dissolves 
to a brownish-green solution, which darkens considerably in colour 
after a short time. 

3 : i iJi j)heniiJ-2'.~}-dkinnamyUdene-l^'^ QyQ\opcnt(noiic, 
‘cPh-c{:cH-cH:oHPh) 
cph'C(:cii-cii:cnPh)'-^ ' 

This com])ound, like the above, is readily obtained by the u.se of 
hydrogen chloride as a condensing agent. On passing the gas into 
the cooled mixture of tlio aldchvdp (3-4 grams) and the ketone 
(3 grams) dissolved in glacial acetic acid, a deep red coloration 
flevelops, ;u;.l after a flav, the whole sets to a semi-soliil mass of 
cry.stals. Tim product i.s insoluble in cold, sparingly soluble in hot. 
alcoiinl; it (jis'^olves in much Iwiliiig glacial acetic acid, separating 
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)]) Looling in scarlet iicefllos, which soften at about 2*25® atul iticlb 
lb 234° : 

0-2124 gave 0 7080 CO. and 01082 IT.O- 0- 90'90; II-5-6G. 
requires C — 90‘91; H — 5'63 per cent. 

The substance dissolves in cold concentrated sulphuric acid to a 
:lecp blue solution, whicli after a short time becomes reddish-violet, 
‘and finally red. 

i When alcoholic potassium hydroxide is employed in place of 
hydrogen chloride as a condensing agent, a viscous product is 
obtained; in the course of a day, this sets to a brittle, red solid, 
from which no crystalline substance could be isolated. 

The Anhi/dride. of Z-A-Diph€nyl-2-.b-di$id}ci/Udcne-iiA^^-i:yQ]o- 
'Ih'nlciione (3 : ^'’DiphentfJacefyhticdibenzo&Tpno'p’jran), (HI). 

On saturating the alcoholic solution of the oye/opentenone 
(o grams) and salicylaldehyde (3 2 grams) with hydrogen chloride 
at 0°, a dark red coloration develops; on keeping the mixture over- 
night, a yellow solid separates, which increases in quantity in the 
course of two days. The compound is almost insoluble in alcohol or 
glacial acetic acid, but dissolves sparingly in boiling nitrobenzene, 
t'rorn which it crystallises on cooling in yellow plates, ^vbich do not 
melt on heating to 320°; it is insoluble in potassium hydroxide, 
even on boiling. The crystals have the remarkable property of 
fixing the solvent to such an extent that prolonged washing with 
])niling alcohol does not entirely remove the nitrobenzene, On 
iiccouiit of this fact, the analytical results differed appreciably, 
especially in the values obtained for carbon, from the theoretical 
values, and it was not until the compound had been heated in a 
vacuum at IGO — 170° that the whole of the nitrobenzene was 
removed. 

The substance is sparingly soluble in boiling chloroform; on 
cooling the concentrated solution it separates in yellow prisms. In 
tliU case also the solvent adheres to the solid; it can be removed, 
however, by heating in the steam-oven for several hours, or, more 
readily, by keeping for a short time in an air-bath at 1 10 — 120° : 

0-2053 gave O-G-oSS COo and 0'0870 II.O, C = 87-52; H = 4-70. 

0-2014 „ 0-6:>58 CO. .. 00870 Up. C-S7-51; H-4-76. 

CjjTLj.O. requires C-87'73; 11 — 4‘72 per cent. 

Tlie .spd’opyran compound dissolves readilv in cold concentrated 
sulphuric acid, yielding a solution which appears deep red hv trans- 
mitted light, and sliows a very strong, deep green tUiorescence. 
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Tin- A nhijih'ulc of l)iphf)n/I-2:i-i-di-^-hydror>/ a.-ii(ii)hthyUdc}n - 

- cydoprufcnonc. {Di phciujlacd ylvnedi - $ ■ iKiphi/iasimv.. 

(IV). 

Tills substance is readily olitained iiy tlie iiietiiod employed in 
the case uf tlie above .s’/i/Vo-compound, namely, by the action oi 
]tv.clrai:en chloride on the inixlnre of llie c/yc/openteiione (2 grams, 
ami ^-nnphthol-a-aidchyde (3 grams), dissolved in glacial acetic 
acid. The aldehyde was obtained for this purpose ]>y means of the 
elegant niethod given by Gatternmnn for the preparation oi 
aromatic aldehydes (Galtermanu and von llorlacher, JI<r., 1890, 
32 , 285). 

The brown soli«l whicli is dejiosited when the mixture is allowc', 
to remain for two davs, dissolves lairly reatlily in lioiling chlorofoi iu, 
but. only sparingly in Iiot alcohol; it crystallises from the mixed 
solvents, on cooling, in brown prisms, whicli darken at 205'^ and arc 
completely charred at 28(bb Tlie suhslaiice is (pule iiisoliihle in 
potassium hydroxide, even on boiling. For analysis, llie coinpound 
was dried in an air-balh at- 12u- ; 

01993 gave 0 t>510 CO,, and 0 0795 JI .O. C - S’.) ]:!; 11 -I dG. 

requires 0--S9 ol; II- 1'58 per cent. 

Jake the above, this .'•■pdo-compound dissolv»‘s in cold coiiccn 
trated sulphuric acid to n- deep red solution, which shows an intense 
green fluorescence. 

Action of [)-A ili'nnodutliyliinilitii on n : /do /n/Icvchtin nf* nii/n . 

As already stated (p. o-i2). tliis reaction has been stuiUod willi 
the abject of ascertaining wJicther o-y/diofliylamitioanilo-d : 

phenyl-i-’ ^-cyf/m.entcno-l ; 2 - dioiie, NEt,.-C, 

- ■ ‘ ^CO-CO ' 
bohtivf-j- sin.iia-i-jy to tlio corrcsj.oiuliny oomf.oiuHl, j.rcviou.^Iv 
oblaiiied (Kuliemanii and Xauiitoii, T., 1912, 101 , -IJj from iiitrosii- 
dimethylaiiiluie, whicli in solulioii readily pas-ses into the colloidal 
stale. 

The cyr/cpeiitcnone (.3 grams) condenses with /Miitrosodiethvl- 
aniiine (12 grams) when a little alcoholic jiotassuini hydroxide i> 
added to tlie mixture of the reagents dissolved in allohol. On 
keeping for several days, a dark brown solid (C —7 grams) separates; 
this IS spanngly soluble in cold, but fairly readily in boiling 
aleoiioi, forming a reddish violet solution, which, on cooling, 
deposits .ioletdirown iieecllc.s melting gradually at 170 -171°: 

0 2000 grave ;.-3'U,3 (XX and (I IHI.S ILO. C: = S0-'H ; II 7-lG. 

0 Ie67 IG’S e.c. X. at 20° and 7:11 mill. X 12-0. 

it'niiires ( soil; X- 12(1 per cent. 
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Tlic aiialylical results indicate tliat the compound is l:2:3-/nv- 

riffln/htni'inoiniUoA : b 

01'h*c:X-CJI,-NKt.. 

cph c:n-(Mi 

. / 

It rorresponds, tlieroforc, with the trisanilitio-coinpouncl prc- 
.'ioudv obtair.i'd i)y t-iie action of nitrosodiinethylaiiiliiic vlt.), 
iiul its formation may be explained by the hypothesis already 
brought forward to account for tlie production of the latter 
-oinpoLind. 

Tt may be expected that, as in the case of the reaction between 
uiti'osodimetliylaniline and tbe cyc/opentetione, a second condensa- 
tion product, 

CP)i-C:N-(’ 

CPh C:N*<VII,-N'Kr.^ 

' / 

tio 

formed by the interaction of the ketone and two molecules of 
nitrosodiethylaniline, is produced at tlie same time as the tris- 
riiethyhuninoanilo-compound ; this substance may be contained in 
llio mother liquor of the latter, which was not further examined. 


') \yI)'it thiiht7ninO(iriiU>-i -A-dii'}n < CKclopf iif( ilr-\ 

- " ■* ''CO-CO 


The violet compouiul, is easily decomposed bv mineral 

acids (cojiiji.'iiv the behaviour of the atialogous substance, 
hir. yielding a yellow soHfl, which, on warming with water, 
turns retl. This substance is very soluble in chloroform, and 
iiiodoraicdy so in liot alculiol, from which it crvstaliiscs on cooling 
in rod ])hues iiielling at 217 21S': 

0 2062 g;ivp{)-o9:<0 CO,, and 0‘1125 ILO. C-^r9-0.j; H = G00. 

JJ2u 14 0 c.c. Xj at 20^ and 747 nim. X - 7 U6. 

C.^-lI^jOjX^ rc(] Hires C. - 79' J 1 ; II — b'88 ; X 6' rb ]‘er cent . 

Tlic compound forms a hydrochlorido. which dissolves readily 
m alcohol; un addition of platinic chloride tothc solution, a plutini- 
i-lihiridr is precipitated in yellow needles: 

"'14G1 i,M,vo l) 02 ;’>;j rt. n- l.r 91 . 

(t. ^;lf,j^UoX,d.j.H..PiCI,; requires Pt Mb'SO [>ei' cent. 

'ilio coinjiound GVH.jitb.Xo differs from the corresponding azo- 
mclhine which is formed from nitrosodimcthvlaniliiic. in that its 
^'OlulioMs ill alcohol or cblorofovin do not vield gels. 
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Iff isoJ/z/yZ Formaff 07i ^■Ilyilrindone. 

The. 3-liydriiidonc required for the following experiments way 
obtaiiiecij as in the recent research on trikctohydrindene hydrate 
(T., 1911, 99 , 796), from l-chloro-2'hydroxyhydriiideiie, according 
to tlie directions given by Hcusler and Schiefer {litr., 1899, 32 , 
28). On adding tlio solution of the ketone (5 grams) and ts'oamyl 
formate (S'8 grams) in absolute ether to sodium ethoxide 
(5'2 grains) suspended in ether, the whole being cooled to 0^, a 
blue coloration develops. After three days, the mixture is shaken 
with ice-water; a viscous product, insoluble in ether or water, 
separates out. Tlie clear aqueous layer, on treatment with acetic 
acid, yields a red oil, from which no solid product could bo 
extracted; nor could any crystalline substance be obtained from the 
original dark, ethereal extract. It follows, therefore, that no 
hydroxyinethyleue derivative of ^-hydriiuloiie is formed under these 
conditions, the ketone being completely decomposed. 

Formation of spiro/h/m/z V om pound .-i from $ Ifi/dritidofie. 

2-Hydrindone, like diphenylcyf/opeiitenone, reacts both with 
salicylaldehyde and with 2-naphtlioM-aldehyde, yielding sp/ro- 
pyran compounds. 

The Anhydride of \:2>d)tudiciflident-2-h}jdrind<>ne [Phnujle.nc- 
dihe)K09,p\xopyraii)y (V). 

When the alcoholic solution of the hydrindone (2 grams) and 
salicylaldehyde (31 grams) is saturated with hydrogen chloride at 
0'^, the liquid sets after a short lime to a red, semi-solid mass, which 
cannot be separated by liltration; it is therefore allowed to dry on 
a porous plate. The substance is sparingly soluble, in hot alcoliol, 
more readily iu boiling chloroform; on cooling, it separates from 
the latter solvent in deep red prisms, which melt gradually at 
260 — 261 ° 

hor analysis the substyiice must be freed from traces of chloro- 
form by heating in an air-bath to Ho -120°; the ."^olveiib adhere.-^ 
to the compound to such an extent that prolonged heating iu llu' 
steam-oven is iieces.sarv to remove it: 

01.5&2 gave 0'4380 COo and 0'0610 TLO. C-8.r8b; II -4'28. 

^’23^1402 requires C-8.r71; ir.-.4-3r, per cent. 

^ Tlie solution of this substance iu cold concentrated sulphuric 
acid appears brown by transmitted light; it sliow.'^ a green fliiores 
cence, which not quite so strong as that observed with the 
cnnespomliiig compound obtained from .liidienylcvr/opentenone. 
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ffi, A Hhytlni/f. of 1 :'6-Di-^'hifdT<txy-a-vaj)htlnjli<lnir A li]/drini!i)nc 

(/Vi cu yliueifi-^-mii)htha6^\iopjmn) (V i). 

I’liis octacyclic .v/>^ro})yran (loitipouiul is prepared by the method 
einployed in the case of the above substance. On treatment of the 
alcoholic solution of the ketone (2 grams) and 2-naphthol-l-aldehyd6 
(j'S grams) with liydrogeJi chloride at 0*^, a deep blue coloration' is 
developed, and a black solid is deposited. After tw'o hours, this 
is collected and washed with alcohol, in which it is insoluble. It 
dissolves in boiling glacial acetic acid to a reddish-violet solution, 
froffi which it separates slowdy on cooling in small, bluish-black 
prisms, which undergo no perceptible change on being lieated to 
,'120^. For analysis the substance was dried at 120'^: 

0'197S gave 0'639o CO» and 0'0745 IIoO. C- 88'17 ; 

t’aiHjgOj requires C-SB'l.'); H-4'27 per cent. 

The solution of this compound in cold concentrated sulphuric 
acid is deep red and only faintly fluorescent; on boiling, however, 
ail intense fluorescence is developed. 

The Action of o-Amiuohevmldehi/de on \-H ydrutdonc. 

This reaction occurs ou addition of a few drops of alcoholic 
potassium hydro.xide to the niixlure of the aldeliyde (4'5 grams) 
and the hydrindone (51 grams), dissolved in alcohol. Tlie solution 
becomes red, and after a few miiiut-es a yellow solid separates. This 
is sparingly soluble in cold alcohol, moderately so in boiling, and 
iTvslallises on cooling in orange prisms melting at 2o2~205‘^. The 
poiupound is ‘l-o-diiunohcnzylidtin'-X-hi/driiidonr, 

0 2087 gave 0 6240 CO^ and O'lOSO ILO. C — 81'o4; H — 5 75. 

U'22fjr) 12'2 c.c, K., at and 746 mm. X — 6T3. 

(’jcJfi.pN lequirt’S C -81‘7U; H~5'53; X-d’9G per cent. 

In addition to 2-o-aminol)enzylidene-l-l»Y<irin'lone. indeno- 
t[uiiioline, 

CH, 

X 

is funned in this reaction. This substance is obtained in the 
molher liipior after tlm separation of the above (omj’ouiul, and is 
precipitated as a white solid on the iuldition of water. It crystal- 
lises from dilute alcohol in colourless needles melting at InO 1 1 1 ; 
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0-2080 gave 0-6745 CO, and 0-0940 H,0. C-88-44; H-5-13. 

0 2095 ll'S cx. N., at 1S° and 761 imn. N — 6'61. 

C,|JI]]N mjuircs C — 8S--I8; N-G’iu per eent. 

The same compound is formed, also, if a little concent rated hydro- 
chloric acid is added to 2-o-arninobeuzylidene-l-hydrindon6 dissolved 
in alcohol, and the solution evaporated to small bulk on the water- 
baih. Ill the course of a few hours, colourless needles of the hydro- 
chloride of the quinoline separate. This salt is unstable, aiui 
gradually dissociates, on boiling with water, into liydrochloric acid 
and the free base; but if platiiiic chloride is added to the alcoholir 
solution a light yellow platinichloride is precipitated, which decom- 
poses at about 270^: 

0-2320 gave 0-0535 Ft. Pt=23-06. 

(Ci(iHjjX.^) 2 JUFtClf; requires Ft=:23'05 per cent, 
ludenoquinoline was obtained by Noelting and Blum {Bcr., 1901. 
34 , 2471), who described it under tlie name quinolylonephenyleiu- 
methane. These authors prepared the compound by the distillation 
of the- corresponding ketoindenoquinolirie wit!) a mi.'cturo of zinc 
and zinc oxide; they gave the melting point as IGG — 167°, and 
fixed the composition by a nitrogen determination only. 

Univkksity Chemical Labo):a'iuj;v, 

Cam BRIDGE. 


LXIV. — Partkilhj Mcthijlalnl Ohuvsvs. Purt /. 
^-MohOinelJiyl (jlucvi^c (end yct-Temu-fhyl 

By Jamks Coi-Qniorx Ihvjxe and -Iamks FATrKiisox 
Scott, M A., D.Hc, (^Carnegie Fellow). 

DEiuvATivns of sugars in wliicli only some of tlie hvdroxyl grou]»v 
are substituted are, ol course, well known, but in many cases it i- 
probable that substances of this nature descriljcd iu the literature 


* Tlic nc-'tbMiI ail'.ipnd ifi diis aiiil tin* ^uci'C'''.liiig picrr (n 
tif Mibstitiithi!.' ;.Toups iu lij.. Mig.u inoUiil.- .li|f.T> fioiii lliat 
(Milioii alniii ihi.' gvmip i' n-.w inil<.Xi <I us tlr a-ul-iin. 

0 !i’ri],/riroi!)-(-ii-('iifOH TiiiOii •('[i-OH 

' ( y > » 

It Wil! l.e -<en that the oxygen liiig-syateni ijuvaiiuhly tmin-i i! 
I'liig ’) [,• ’.V cjuiiiiPetH the a- un.U-atoms. iiu/i ihus all n-h-reiuvs in {.r 
to the |-osiii<.i, ./ Hu])biitiniug gn.iips ni.- icii Icn-.l ii.a.' mat.- 
243 : U'12. 101, n2S, 1116 ; Ilep'irts^ 1912^ 9. o;.j. 

T';i: authors whs:, il to be umlcintooil iliut lliey are iiut 
incon.shtency (see I’., 1013, 29, tiO). 
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arc merely mixtures and not individual compounds; thus, complete 
series of acetylated and benzoylatcd glucoses have been at various 
times described, but, considering the methods of preparation and 
tlie nature of the products, it is difficult to imagine that definite 
compounds wore isolated. In general, the action on a sugar of 
e.vress of a reagent, which attacks hydro.vyl groups, is to give a 
fully substituted derivative, whilst with restricted proportions ot’tlio 
same reagent, complex mixtures arc formed which, as a rule, cannot 
be completely separated. This has naturally imposed limitations 
on the study of the individual asymmetric systems of the sugar 
molecule. 

The hydroxyl groups in glucose may be diHerentialed into three 
classes, namely, (1) the reducing group, (2) the three remaining 
secondary alcohol groups, and (3) the terminal primary alcohol 
group. The first-mentioned group takes part in glucoside forma/- 
tion, and its special reactivity is also shown in many other reactions. 
Until recently, tliere seemed little necessity to distinguish sharply 
.between the classes (2) and (3) mentioned above, hut the prepara- 
tion by Fischer of derivatives of yaminoglucose (Ber., 1912, 45, 
37l!3) involves a striking instance of the special reactivity of the 
primary alcohol group. It is possible that the study of the sugars 
may be profitably extended, ami the significance of configuration 
iiiav Ijecome more fully apparent by examination, as far as possible, 
of the characteristics of each individual bydro.xyl group present 
in tlie molecule and of flic asymmetric system (o which it belongs. 
It is with this object in view that we have imdortakeii the exam- 
ination of a scries of partly metliyl-atod glucoses. 

Ill compounds of the type of telramcthyl glucose, the reactivity 
of the molecule is practically confined to the reducing group. On 
the other Imnd, in a partly methylated glucose the characteristic 
pio])erties of the parent sugar are more closely prc.sorved. ami a 
gre,ater variety of reactions .are available. Moreover, owing to the 
iiiin-casp of stability and solubility due to metliylatioii, the more 
obscure decompositions undergone by unsubstituted sugars arc, to 
akrge c.xleiit, fuecludi-d. 

Tlie general method devised l-y I’urdie and Irvine for tlie aikyln. 
tion ui sugars does not admit of the i.^olation of incompletely sub.ti- 
tiueii ilerivitivos other than compounds of the nature of dvE-tri- 
mctlivl cbicose. In the fir.-.t paper of the series, however, ;T,. 19',*3. 
83. Iu21) it was jioiiiled out that, in order to protect a sugar from 
o.xuiatUHi during the silver oxide reaction, all that is iiecc.s.uy is 
to Mltrstilnte tlie redileiiig group by a condensed residue ca]‘:ll-le ol 
subseijuent removal bv hvdrolvsis. For obvious reasons, compoumis 
Ilf ll.i' nature of inetlivlglueuside. have been largclv made use of 
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for tills purpose, but other types of sugar derivatives may also be 
employed. Of these, the compounds produced by tl]e condensation 
of sugars with ketones or aldehydes are best adapted for the purpose 
required; for example, a gliicosidic monoacetoiio derivative of a 
hexose must, irrespective of the linking of tlie acetone residue, 
contain three hydroxyl groups capable of melbylation, so that- 
Jivdrulvsis of the alkylated product should give a trimethyl hexose ; 
similar treatment of a diacetone derivative should result in a mono- 
inethylaled aldose or kelose. The remaining type of a partly 
nicthyl-itcd hexose would be represented by a dimethyl glucose, am! 
this )m.s now been prepared, as described in the succeeding paper, 
liy alkylation of benzylideue inetJiylglucoside, and removal of 
beuzaldehyclo and methyl alcohol by hydrolysis. 

'File principles outlined above have already been applied to the 
preparation of diinethy! rhaiunose and monomethyl fructose (T.. 
1906. 89, •1194; 1909, 95, 1290), and arc of wide application. It 
is tlins possible, by the introduction of bydroly.sable residues into 
the sugar molecule, to protect selected hy<lroxyi groups from 
aikvlation. The process is also applicable to the preparation of 
similar derivatives from polyhydric alcoliol.s. 

The following table sunnnarisc.s llio methods adopted in the 
preparation of the different types of inethylated glucoses now 
known : 

Xinnb* t' 
of 

iiii-ilioxyl 


(.btxli-Kscil jilucose ; 4 r'*ni>s (Juiiips ivtmncil .'lvlhyl;ik'<l g'lii-osi' 
(leriviitive. a-Mcd. hy li)\ln‘iy-is. tirincc!. 

niiK.wetli.'urtuDc 1 Two niii!< ii'vt.iin' M .O'.tm llul glijc'i.v- 

IJi'iizylieiviii* a-nicibvl- .MtUiivI :i'r.'n|i<>I iu;4 

giuvoskio 'I boiizal'ii'liyhf Uinii iliyl 

(ilncuseinoLoacctcm.; ... '■> Oia- mol. aki'toin- Tiiuirlliv! j;Iii<;iir.o 

.M( thylgJtJi-osidi; 4 .Mctliyl nlcxiii.'! ( gltic u-.f 


y.l/o // 0 m e I hy I U I fico sc. 

TliC constitution assigned to this compound will be discussed 
later, and it will bo shown that the mothoxvl group is most probably 
attached to the terminal carbon atojn in the sugar chain, that is, 
in the position marked J in the following formula; 

-() 

.Me(H.'lI.pCH{OH)‘t’U-ClI(Ullp(.'Jl(Olij-C’U-(>H 

The compound may therefore be terined ynKiiiortu-tlivl gluco.^c. 
The metliod of preparation was to metliylate glucosediacetone bv 
means of tlie silver o.xide reaction, witli the ptccaulions found 
advisable in the case of the corresponding fnutose derivative. The 
product consisted of mononiethyl Lflui’csediacctonc. wliich was 
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piu'ified by fractional distillation (b. p. 139 — 140°/ 12 rnm.). Tbo 
properties and solubilities of this compound resembled those of 
atlier inethylalcd sugar derivatives of a glucositlic nature, but the 
fact that it is Isevorotatory — 32'2° in alcohol) is worthy 

3 f note. 

The removal of the acetone residues by hydrolysis took place with 
extreme ease. Tlio course of the reaction was followed poUri- 
nietrlcally, and the results showed that both acetone groups were 
removed simultaneously and at apparently tlie same rate. The 
product of this reaction was rnonometliyl gluco.se, which showed all 
the characteristic properties of a reducing sugar. When cry.stal- 
lised from a mixture of methyl alcohol and acetone, the compound 
bliowcd downward mutarotatioii, and this form is accordingly 
retarded as the a-isomeride. Tho j3-form of the sugar, sliowing 
upward mutarotation, was isolated by the method described in the 
experimental part. Tho mutarotatory changes shown by both 
forms in methyl alcoholic solution were: 

Iiiiti.il [tthl' Liktial [a'/, 

ofa-foriH. r< rm.in--nf. . of ^-foun, 

+ 03-6 - 6S-0- ' •25-6 

llie nature of the solvent had very little effect on the magnitude 
of the initial rotations, and as the sugar showed suspended muta* 
ratal ion in methyl alcohol it was possible to obtain accurate values 
for the initial readings. Tho above data, calculated in the form 
of molecular rotations, may thus bo applied to test the generalisa- 
tions eslablisheil by C. S. Hudson (•/. Anur. Clie.m. Soc., 1909, 31, 
lid} rogarcling rotatory power in the sugar group. If A and B 
represent tlie proportion of the molecular rotation due respectively 
to the reducing group and the remainder of tlie molecule, we have: 


a-^kicp.'*' [.M]-, “Iv-l'iS" l’> 

MotioiiU’thyl '•fre.i- At!'. 


In this particular ca^e. llie- sum (2B') should ho dilTer»^ut from 
the similar value obtaiiieil fur glucose as the uon-roduciug part of 
tho molecule is diiTerenl. On the other hand, the diirereuce (2A) 
shoulil he identical. Tho tigures arc compared heluw; 

Siiiii (lii; . •■jA'. 

(ilu.’O'i* icidirt 

glii-'.-M- 'Jl'S'.i :'5: TU 

The agi'oeiiieiit with the calculated values is thus oulv apju’oxi- 
inatc; in lact. the dilTorences arc proj'oiTior.ally more divergent 
than tlie sums. Possiblv a closer agreement i.s not to be expected, 
as Hudson's rule- is based on tho assumption llmt tho principle of 
optical superposition holds exactly. At the same time, it will l-'e 

1’ P 2 
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shown ill ihe sncceo<hnp paper that the optica! values for dinietliyi 
glucose sliow a nuicli closer agreement witli the figures calcuhiled 
by Hudson's inetliod. It would thus appear that his genera]isatio]| 
applies. a]ipro.\ima-tely at least, to sugars in wliicli the liydroxyl 
positions are nietliylated. Doubtless the values we ascribe to tlie 
initial rolalioiis of monomctliyl /3-glucose are not slriclly accurate. 
Tlie a-foriii was certainly obtained in the pure state, but this cannot 
be claimed for the jS-isomeride, which was only isolated in small 
amount. Accordingly, if the dilTerence (‘2A) be adjusted to tlii' 
calculated value (16,200), the theoretical initial specific rotation 
for the /3-forxu becomes -rlb‘P, in place of the recorded value 
^29'G° 

Kxieudiug these considerations to other methylated glucoses wo 
find, as stated, that TTudson's rule applies to dimethyl glucose, 
Unfortunately, trinietliyl glucose has only, so far, been obtained 
as a syrup, and all our attempts to isolate the pure (S-foim of tetra- 
methyl glucose failed. If, however, the validity of Hudson’s method 
be accepted, the initial specific rotation of jSyeJ-tetramethyl ^-glucosi.' 
becomes ■r32'16°. The adojition of tliis value can be justified on 
other grounds, as the specific rotations of the a- and /S-tctrametlivl 
niethyiglucosides arc known. Xow, in comparing a sugar \Yitli in. 
glucosides, the sum (2B) should be constant, wlulst the difference 
(2A) should vary. The value for 2R should Ibus be identical for 
the fully alkylated glucosides and tetranielhvl glucose. This is 
showji below to be cssentiallv ihe case. 


Sii/n of 

Tctmiiirlliyl ll1ethylgl^k•o^i•.ll\s (f onidi 

Icirametliyl glin'osrs olilSO (vuhu- i'«i ih,- i ahiiiati-il). 

The discrepancy is thus slightly over 3 per cent., which is well 
within the limits of the experimental error. The fcdlowiiig taldr 
gives the corrections of some of our expcrinn'iilal results indicab'd 
by applying Hudson's mctluxl : 



I'uaad. 

I'.driilai." 

vM'iJioijjrllivl 0-glncoM' .. 



tfVOTclr.lDJrlliV] . 



37-J)!liictl]Vl a-i>llK'<ibo 


r-'':5’O0. 


Loh^fituUoii iif oiKiim tJii/l (ihtfo.-if. 

I lie sngiir lesemlded monuuif-tliyl fnidose in general [M opertii ., 
and was converted into tlie same motiometlivlglucnsaznne. This at 
once indicates llial the metliyl group is attached to the teinun.d 
carbon atom. It- should be stated, however, that the constilutiou 
of monomethyl fructose is not rigidly eslablislud. as the evidemv 
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iflorded by oxidation is capable of a double iutcrprctalion. The 
methyl group may, in fact, be situated either in the y or ^ positions. 
The former alternative is, however, completely at variance wiili tlio 
results obtained in tim study of the isomeric fructose monoacetoiifs 
(T., 1010, 97, 1277), and is in the meantime iiusuppoiled by any 
positive evidence. 

(JlucoaP.. 

One form of a trimethyl glucose (/or. at., and T., 1903, 83 , 1037), 
in which the metliyl groups are present in positions ^ye, has already 
liecn described. In Ibe course of the^fresent research, tiie isoincric 
yeyOimcthyl glucose was also prepared. 

Glucnsemoiioaecdone, on complete methylatioii, was converted into 
triiiiethyl glucosenionoacetonc (b. p. 138 -139^/12 mm.). The isola- 
tinn of the liquid product was accompanied ])y sliglit hydrolysis of 
the acetone residue, so that the optical values have little sigiiificance, 
but the fa(;t that llie compound is l-TAorotatory is iievertheles.s 
remai'kable. The. liydrolysis was carried out in the usual manner, 
blit as the sugar could not be obtained crystallijio the syrup 
e>:!U!iined consi.sted of a mixture of a- and jG forrns in equilibrium. 
The pro])ortioa of the /5 form was, however, increased by heating 
the compound at 70'^, after which, on solution in alcohol, tho 
following optical change was shown: 

Iliilill rM'tiiatItrllt 

ppccilic rnlatiei). rot^tioii. 

The rotatory power of tliis sugar i.s in everv respect abnormal. 
Whereas Uoili the a- and 3-forms of glucose, and also of all otlter 
known methylated glucoses, are dexlrorotalcry, tho equilibrium 
value for )6^-trimetbyl glucose is larvorotatory. Xot only so. but 
the mutarotaliou recorded above indicates that the a-form is also 
la;vorotatory, as the change 3 — results in an increase of 
rotation in the ]x*vo-scnsc. TTiis is at variance with all other 
values obtaii'cd for the glucoses, and admits of no simple explana- 
tioti, TJic* preparation of the sugar has been repeated on two 
uaasious by independent workers, who have verihed our result', 
and tJie possibility that inothvlaiion in the '.-position of the glucose 
molecule is attended wilii great alterations in rotaioiv power is 
being further investigated bv one of us (Dr. Scott). 

ExPEKIMttNTAL. 

/’/ 1 p'inil inn iij i'llui'DAt liitici Imtt (Uitj (ill/ (■!,.</ t . 

t’unsideralilc diniculty was experienced in proparini: a sufficient 
quantity of glucosediacetoue, and accordingly the directions given 
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bv Pisi'lier {Hir., 1895, 28, 1145, 2496) were modified. All the 
operations involved in converling the sugar into the corresponding 
ilimethvlacetal were conduded in Winchester bottles, so that the 
syrupy product could afterwards he llioroughly incorporated with 
the acetone used in the snhsequent condensation. In each experi- 
ineiit, 50 grams of glucose were used, and the crude dimethylacetal 
was obtained in the form of a syrup adhering to tlic sides of the 
bottle. Fragments of porous tile were added, and the mixture was 
vigorously shaken for si.x hours with a largo excess of acetone 
cont.iiniug 0'25 per cent, of hydrogen chloride. The solution was 
thereafter preserved for thirfy-six hours in an iucuhator at 33°, 
with occasional periods of shaking. The free acid was then removed 
by means of 'ilver carbonate, the solution shaken with charcoal, and 
the solvent removed in a vacuum. 

In our e.xperience, the svrup thus obtained consisted of a mixture 
of the di- and mono-acetone derivatives, the former being in e.scess, 
a.nd crystallised eompletely oil cooling. The solid mass wa.s finely 
powdered and e.xtracted repeatedly witli a large exoeas of petroleum 
of low boiling point until all the glucosediacetone had been removed, 
after which the insoluble residue, consisting essentially of the mono- 
acetone compound, was rccrystalliscd from dry ethyl acetate. Tlie 
two products were thus obtained iu one operation, and, as the 
combined yield amounted to 30 per cent, of the glucose used, tlio 
efficiency of the process was practically doubled. 

Mefhi/lation o/ 

Owing to tlie ease with wliicli tlic acetone residue.s are removed 
from gliK'Osediacetonc, several precautions were necessary in carry- 
ing out the methylation. The method actually adopted was essen- 
tially the same as that already described (for. cU.) for the methyla- 
tion of fructosediacetone by the silver oxiile process, and the 
proportions of the reacting materials emiiloyed were identical. In 
isolating the metliylated product it was found to be of the utmost 
importance to use ether free from traces of acid, and to avoid 
prolonged boiling witli the solvent. 

After drying the ethereal e.vlracl by means of sodium sulphate 
and removal of ihe .solvent, the theoretical amoniit- of a ucufral oil 
remained, wliicIi was fractionated in a cmcuum. After two distilla- 
tions (he main iraction boiled at 139 -111)3 Ip ^ 
of pure rjionoinetliyl glucosediacetone. 

•Found: C .Jdol; rf---T'99; OJfe li eu. 

C,,,Hj,A(OMe) reriuires (:;-.5f,-9.5 : 11 , 8'fi;i ; o.M,.: U'3! per cenl. 
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Tlie followiiif,' observations were made on the optical activity of 
(lie substance : 


SdIveliL c. /. fl_,i 

Klliyl alciitm] 2 (CiTT' 

Asetano rci)2 2 ;i l£l .;]-78 


Monomethyl r/lticoseiiidcetonc is a colourle.ss, mobile, highly 
refractive liquid, whicli has no action on Fchling's solution until 
after liydrolysis. The compound is readily soluble in the ordinary 
organic solvents, but only sparingly so in water. On heating a 
solution of the compound in 50 per cent, alcohol, containing 01 per 
cent, of hydrogen chloride at 80’, the acetone groups were 
completely removed in twelve hours. During this time the rotation 
altered regularly from laevo to dextro, and, as the curve represent- 
ing the change showed no breali, it may he concluded that both 
kelonic residue.s arc removed simultaneously and at the same rate. 

Moiiomtthyl (llxunic. 

A .5 per cent, solution of raoiiomethyl glucosediacetone in a largo 
excess of 50 per cent, aqueous alcohol containing 0'-1 per cent, of 
liydrogen chloride was heated in boiling water for one hundred and 
live minutes. Tho acid was removed with silver carbonate, after 
which tho solution was shaken with cliarcoal, filtered, and evapor- 
,atcd to a syrup at 3.5°/ 15 mm. The residue wa.* then dissolved in 
methyl alcohol, and the solution allowed to evaporate si>ontaneouslv 
in a vacuum desiccator. After twelve hours, monoinethvl glucose 
t’onimeuced to separate in the form of a crystalline crust and the 
bulk of the product was isolated by the addition of acetone to tho 
solution, a procedure which promoted the separation of the n-forni 
in excess. The yield of crystalline product was 50 per cent, of the 
inoiioinethyl glucosediacetone used in the bvdrolvsis. 

Found: C-43-24 ; H--7-13; OMe-^15'74. 

requires 43 30 ( H w'fdt OMe“15't)S pier cent. 

Monomilliyl yhicot,- is readily soluble in water, less so in metbvl 
alioliol, and very sparingly soluble in other organic solvents. It 
reduces Fchling's solulioii readily on warming. 

loddfion of a ontl ^-Form^x of Monomctht/l CFicn.<i, 

When the sugar was crvst,a]!ised from mctlivl alcoliolic solutiim 
only till' a-forin separated. The product thus obtained crv.stallised 
in sliort. iTctangular pl.ates. which incited shariilv at 1,57 — 158' 
and showed cxlensivo mut.irotation in aqueous solution. Tlic same 
form of the sugar wa.s precipitated in the crystalline slate bv tho 
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cautious addition of acetone to a metliyl-alcoholic solution, but, as 
afterwards explained, successive crops are liable to contain increas- 
ing amounts of the l3-form. 


Muturoiafiou of '<^-MonomclhiiI a GI»cosf. 


SnlTCIlI. t‘. Mllt:irr»taltOii. 

Wsi.r -i rtf*-;’,' 

:ilc'l]iyl nl'-ohol VOAi i'S'O - > 68-0 


Equilibrium was established very rapidly in aqueous solutioJi, 
and the perinammt rotation was recorded eleven minutes after tlie 
first reading.'- On the otJier liaiul, the cojtipouiid exhil)ited su!^- 
pended Jimtarotation in methyl alcoliol. and the cliangc was only 
apparent on the addition of a trace of alkali. 

C-.1/oa9wc>/qv/ $-Gh(e();!r.- -A 30 per cent, solution of tlio a-forni 
of the sugar in inellivl alcohol was boiled under a condenser until 
the equilibrium a TZ 0 had been established. The bulk of the 
solvent was thoji removed at the ordinary pressure until a inobile 
syrup remained. On adding small quantities of acetone, tho sugar 
ill solution was precipitated in two fractions, the first of which 
consisted entirely of the a-forin. The more soluble crop wa.s a 
mixture of both isonierides. whilst the mother liquor deposited 
crystalline nuclei of the ^-fonn. 

The process described above was tberefore repeated, ami tho 
bulk of the a-sngar precipitated as usual. After filtration, nuclei 
of the ,6-forin were added to the filtrate, and a small, apparently 
homogeneous crop of the 3-isomoride separated. 

j.!o?}onief/n/I $-{/Jiicosc crystallises in delicate, prismatic needles, 
which are e.xtremely soft and friable, and molt at 13fl--I32T Tho 
mutatory changes observed are given below: 


Solvput. <•. Initial [ftl*;'. Final [a I*"'. 

Wafvi' 1-OS'i r31-'* +.*KVr 

.M'.tiiv] alcohol I'OSO ‘iS'O 68 0 


The end-points are thus in satisfactory agrocmeiit with those 
recorded for the a-form. 

yMoilof/itjfhyl Mt thyhjl ilCn.<i(h . 

This compound was prepared by Fisciier's process, a 5 per cent, 
solution ul mmiomcthyl glucose in mcfliyl alcohol containing 
0'25 per cent, of hydrogen chloride, being healed lor sixly hours 
at The product was worked up in iJie u.siial iiiainjcr, and 

was isolated a vi.scaus syrup, for wliich no ery..taili.siiig medium 
could be found. The compound was uJfiniafely analysed without 
' 'Ih- „r ,iiLsc]mii-esi.ggtst.sthal avaialy.st acL-i.k.ritally pn-s.i.I, 
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fiutUer purification. During the dehydration ot the analysis saiirple 
(instant weighings were only obtained after heating for five hours 
in a vacuum at 100°. This f.rcatment apparently effected sorno 
decomposition, as the analytical figures obtained were only approxi- 
iiialf*. 

Found: 0 = 46‘70; n^7'T9- OMe — liT'O. 

C H]|] 04 { 0 Me )2 roquires C--46‘15; IT. — 7'69; OMe--208 per cejit. 

Monomeih/l tiKthyhjhuoBi<h- is extremely soluble in water, and 
the usual organic solvents with the exception of hydrocarbons. It 
behaves as a glucosido towards Fehling's solution, and shows, for 
i'973, |a]jj -r99'3^ in ethyl alcohol. This value, has little 
significance, as it is determined on the equilibrium mixture of the 
a- aud i3-forms. 

^-.1/ o It o in f 'thij It coho: o n /' . 

The methylated sugar was dissolved in the nunimuni amount of 
nO per cent, acetic acid, <aiKl mi.xed with a slight excess of phenyl- 
hvclrazine acetate similarly tlissolved. On heating the solution to 
]00^ for three or four iiiinut<-.s and cooling, an ahundant crop of 
vellow needles sej)arated. After crystallisation from aqueous 
[dcnhol the compound melted at IGI -lihV', and analysis showed it 
to ho moiiomcthylgluco.sazonc. 

Found; Cl'^Gl'Oo; II'"6'7ll: O^le: 
r)JJ,.| 0 ; 5 X,(OMe) requires C-61'21 ; 0,Me-S'3 jrfr cent. 

The similarity of the o^azone with that previously isolaterl from 
inonomelhvl fructose {lor. rii.) w.-is so ureal as to sug'jest the 
identity of the i-wo compounds, ahlioufth the nn-lting point now 
found was considerablv bii^he'r. The value quoted in our previous 
jiiiper was 14 l’-- 14-P, but this .seems due to <a clerical error. For- 
tunatelv, some of the original osazone was .available for comparison, 
llolli preparations, when exarniiuMl under parallel conditions, melted 
at the same Icmperauirc (104 '). and a mixture of the two gave tlie 
same ineltiiiL: })oint. As lhe specife rotation in ethyl alcohol 
([a];, - for r -- U'o ) was also the same for each compound, there 
is )K) doubt tlint the two preparations are identical. 

th',1 , 

yictJi ^ihif'ioii of (,'Iuro^t iiKino'Ku t'l/it . — Ih'ioro meihvlation, the 
gluco.<eiiiu!ioncetone was twice recrv^iallised fr«Mii iicutraliMHl etlivl 
acetate. It tlien melted at- b'li - l.Tb-, and showed [a]j, -'J b- in 
aqueous ^olutiun. values which dilTer sli>:litly from Tlio.-e quotoil bv 
Fischer. The same precautions were adopted during the methyl, i- 
lion as were emploYcd in llie exu'e of glucosediacotone. 
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A 6 per cent, solution of tlie inonoacetone compound (1 niol.) in 
dry acetone was mixed with methyl iodide (6 mols.), and silver 
oxide (3 mols.) gradually added. The reaction, which was at first 
vigorous, was continued by boiling gently on a water-hath for five 
hours. After extraction of the product with ether and removal of 
the solvent in a vacuum, a colourless syrup remained, which was 
fre.ely soluble in methyl iodide. Ko extraneous solvent w^as thus 
required in the second methylatiou, in which the proportion of 
alkvlating mixture was doubled. The product, isolated in the 
tesual ninnucr, was distilled under dimitiislied pressure, and 
subjected to a third methylation, after which the main fraction 
boiled at 138— 139‘^/12 mm. Contrary to expectation, the yield 
of volatile material was small, and a considerable residue remained 
behind in the flask. Moreover, the distilled liquid had acquired a 
perceptible action on Fehling's solution. It was thus evident that 
hydrolysis had taken place to some extent during the distillatioji, 
and this view was confirmed by analysis. 

Found: C = 53-52; H-S'lT: OMe = 37-9S. 

ColTigOgt^OMe)^ requires C — o4'9C; If — 8'17; OMe = 35‘50 per cent. 

The results are tlius intermediate between those calculated for 
trimethyl gh’cosemoiioacetone and its hydrolysis product. 

Solvent: methyl alcohol. c = 3'77, [ajj., -27'2° 

l{ydroI}^s\s of Trimeth'il Ghicoscmonoavetonc. — On healing a 
dilute solution of the above compound in aqueous alcohol containing 
O a per cent, of hydrogen chloride for seventy-five minutes at 100-\ 
the ]?cvo-rotalion diminished to a constant value. The further 
treatment was as usual, <and llie resulting colourless syrup, which 
could not be rendered crystalline, was aualvsed after drying at 
70^.'T5 mm. until constant in weight. 

Found: C = 4912: II S' 11; OMe=12-0. 

requires C = 48-7o; TT-S'll; OMe-419 per cent. 

The sugar, witich )« very soluble in water and in organic solvenis, 
reduces Fehluig’s solution actively. Tlie fullouitig observations on 
the optical activity of the substance were made on a sjiecimen which 
had been heated for forty-five minutes at 70^T 

'• '■ Icilial [oj '". Fiii.-il |al-'' . 

4 ;;9 -J 7-;'.^ 

Kltvi Ilicniiol.. i'Cu ^ 

Xo (ivflalli.K. ,lci.v;itive of lie tonipomnl could bo isolated. 
Tlie sugar wa.s lesinified by pleiiyllydraziiio and even eondensaf ion 
will) aniline, wbich usually proceeds smooUiIy will mclliylated 
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sugars, rcibultcd in much decomjiosillon. On account of th& 
abnormal nature of liiis coinpouinl it is now being examined in 
greater detail. 

CiiKMii.M. Kk-skaroi IjAiuiuatouv. 

UMti;r» L'olakck ok St. Sa;.vatoii and St. LloN \ r.ij, 

UNivi:j:sriY ok Sr. Anhiuavs. 


LXV. —Pftrttiilh/ Mcfht/laied (Jlvx'iwt.'i. Part II, 

a-(ilH('Os<: find ^y-lJriiKtlujl 

By Jamks CoLQViioi’s Ijtvi.xi: and Jamks Patteusok Scoit, 
M.A., (Carnegie Fellow). 

In contiiuiatioii of the work described in tlic jireceding paper, we 
have applied similar principles to introduce two methyl groups 
into glucose so as to give a reducing sugar. For the preparation 
of a dimethyl glucose of tins naiure. two of the hydroxyl groups 
in glucose, in addition to the reducing group, must be protected 
from methylation by the introduction of hydrolysable residues. 
Few substances of Ibis type are available, but we have found that 
the benzylideiie a-methylglncos:do described by Albercla vaji 
Kkeiisteiu (Ab.r. true, chiin., lt)0C, 25, lo3j is well adapted for 
the pur]>ose. 

It will afterwards be showji that the most probable structure 
fur the bitter compound is that given below: 

(Ml /rilu'it-t'iBoilpClUOllj-ni’UMe 

I'l U *'-■ - 

CHl’h 

According to tins view of the consiiuiiicn. the formation oi the 
compound involves the iiunxlnction of a new asv'umetric svsteiu 
into tlie molecule, and tluis bonzaldenyde should condense wiili 
a-meLhy]giucoside so as to produce t"‘o isomeric products. This 
})usMbiliiy seems to have been overlooked bv Alberda van 
Ekeiisteiu, bnt lias been referred to Iw Fisclier i/br., 1S94. 27. 
1 j 21). We liave succeeded in isolating ilie hitherto unknown 
isomeride by cant ions crystallisation of (be accumulated motiicr 
li(|uui’.s obtained in large scale ]u'eparaiti>ns of tlie cimdetisaiion 
cnmpotuid, Tlie new slereoisomeridc ci-\>iallises in short prisms, 
inciting at Tit! -1-19". and shows [a',, tio'O- m ar|ueous soluticn,. 
This compound, wliich is produced in verv small an.ouiU. is 
regarded as c‘^-(/-bcnzvlidene a inethvl '/-gluooside. 
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The rriethylation of evf-bcnzylidene a-mctliylglucoskle wius carric.l 
ouL by the silver oxide reaction. No other process is, in fact, 
available, as ihe comimund is exceedingly easily hydrolysed by 
acids, and also to some extent by alkalis. The nlkylalion pro- 
ceeded with unusual smoothness. The product, wiiidi was readily 
obtained in the crystalline stale, inelte.l at and showed 

[o]„ -i 97-03^ ill acetone solution. 

It was possible, by carefully regulated hydrolysis, to remove the 
aromatic residue without affecting the glncosidic group, the product 
of this reaction being ^Y’dimethyl a methylghicoside, which v.as 
isolated in the usual manner. Tlie alkylated glucosble. melted at 
3(1—52'^, and showed practically the same specilir rotation 
ill aqueous and in acetone soliiUoii. W hen lioiled with dilate 
hydrochloric acid, the glncosidic group was removoil with the 
formation of dimetliyl glucose, which was isolated in the form of 
a cry.staliine solid. After CTVstallisation from etliyl acetate, tiic 
sugar separated in welldevelojied jndsms, wliicli gave satislactury 
anaivtical ligures, but which melted very imlotinitcly. fliis 
beliavioiir was shown to he due to the jiresonee of tlic storeoisoiiteric 
a- and ^-fonns, both of which were iilliinately isolated. 

When the ervstallisalion from etliyl acetate was carried out from 
solutions containing not more (lian d per cent, of tiie solute, tli'j 
sugar separated in clusters of delicate, jioiiited prisms. This proveil 
to be the pure ^-form (m. p. 108 liO 'j, ami thus showed ujiward 
mutarotatioii when dissolved in water, alcohol, or acetone. Tlie 
details of these optical changes are given in the exporimental ]iar1. 
The sugar exiiibited suspended mutarotation In acetone solution, 
and it was therefore possible to obtain an exact record of the whole 
range of the change in this solvent. 

The a form of the sugar crystallised, along with the iS-isomeride. 
from sohitions in ethyl acetate containing from 7 to 10 per cent, of 
the solute. Separation of the two varieties was. however, best 
effected by cautions precipitation, from the equilibrium solution 
in alcohol, by the graduil addition of ether. The first crojts to 
separate consisted, as before, of the jSform, but. from the motlier 
liquors, the a-isomeride (m. p. 8.9 — S7"q was deposited in wartv 
aggregates of microscopic prisms. This form s!iowe<l exlemhve 
downward mutarotation in acetone solution. 

Dimethyl glucose is thus well adapted for Uie studv of rnuta- 
rotation, as fjolli stereoi.^oinenc forms are available, and the ready 
solubility of the sugar, in solvents m winch (he change is slow, 
permits of the nitial values being iletennined with much LTcatcr 
accuracy ibai; in (lie ease of an niisiibstitu(c<l snirar. 
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Dixcua-sion of Opfirol Remits. 

The specific rotations of diinetliyl glucose and its derivatives are 
only very slightly affected by the nature of tiie solvent employed. 
Tills is seen from the examples (jiioted below: 


Solvent. 07-l)iiufctliyl a Olucow/. 07-Diiuetliyl a MethylgUico:si<Ie.' 

Wati'T... +0*7^ -rH2'C4'' 

Aleolirtl 5'7 14:5'0S 

Acotoiio 51 143‘4y 


In this respect the conipoutul rcsetnbles tetrarnethyl glucose, but 
tlie uniformity of the rotations in the different solvents is here even 
inore marked. The nature of the solvent has, however, in the case 
of dimethyl glucose, a pronounced effect in altering the proportions 
of the luutarotalory a- and /3-foriJis whicli exist in equilibrium iti 
solution. Thus, the oquilibriuui mixture in aqueous solution 
contains 77 per cent, of tlie ofonn and 23 per cent, of the 
/9-isomeride. In acetone solution, on the other hand, the pro- 
portions are altered to 50 and -il per cent, respectively. 

Owing to the facility 'vith wJiich the true initial specific rotations 
of the a- and /3-forjns ol diuielhyl glucose may be determined in 
acetone solution, tlie compound is a convenient one for testing the 
apjdicatioii of Hudson's rule (see preceding paper;. The choice of 
acetone as a solvent for tl\is purpose was determined by the facts, 
mentioned above, that the spc-cilic rotation of the sugar is practically 
iiiiafloctcd by the nature of tiie solvent, ami that tiie compound 
shows suspended mutaroiation in this solvent. Wiih regard to tlie 
.'iccuracy of the oj)tieal values which we ascribe to llie a- and 
jS forms, there is little iloubtihat the latter isomerhle was obtained 
ill a pure condition, unmixed with the a-foriu. On the other luind, 
the experimental dilVicuHics encountered iii isolating the cform 
were very great, and there is thus a possibilitv tliat the recorded 
S[ie( iiic rotation is lower than the true maxiniuui. The difcrepancv 
is ho\Yever. probably small. 

Applying Hudson's priiuiplo. (hat the pro]KU-liun (U the 
mulei.ntlfir rotation of a sugar contributed re>pecuvclv liv tin* 
reiiueing group and ilie remainder of the inolccule mav be repre- 
sciilcd t)Y A and ii, the following (apiaiions are tlerivod: 

riy hilin'lhvl n<lni n-- [Mt A - I- 

fi-,- 1 ... . rj-_'7 A j: 

'1 he sum of the inuhH-ular rnlruions (g/t) liiiis equ.iis aiiil 

ihc diflei’cuee (2.1) c<nials l-d:*!-!. Tiie p.iriu-ular case now under 
c()iisidevalion resembles that of inonoiueihvl glucose, iu that the 
value of 2/y should cliffer from that dclernducd for glucose, whilst, 
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if Hudson’s rule applies to substituted sugars, 2A should be :i 
constant irrespective of the methylatioii of the non-reducing 
hydroxyl groups. These values are compared below : 


Sum of llolcirular 
Kotatioiis (2Z)). 

Cluei'-so 23040 

. lS2i)S 


DidViMii'i! of Molntuliir 
R<itntiou3 (2.4). 
1()200 
I5ai4 


It will thus bo soon that the value actually found for 2.1 differs 
only by slightly over 2 per cent, from tliat calculaled accordiiiL' 
to Hudson's luetliod. Taking into consideration the fact that 
extreme accuracy cannot bo claimed for the specific rotation of 
the a-forin, tlie conclusion may reasonably be drawn tiiat the 
generalisation is supported by tliis re.sult. An alteration of the 
initial rotation of a-dimethyl glucose from [a]p -f'8r93° to 83’80' 
woiildj in fact, give the calculated value (1G200) for 2.-1. 

It may be mentioned that Hudson's method of calculation does 
not seem applicable to the case of tlic a- and $-forms of benzylidene 
methylglucoside, where tlie difference (2.-I) should equal that 
calculated from the activities of the nietliylglucosides. The values 
actually found are, however, far apart. 


Sum , Diin-rmi-c (2.0. 

Mi;th\lR]iirp.si(Ir*.s 24371 3f'720 

Hdu/yliiiiuip 2S20 4.3120 

The iiitroduclioii or the new asymmetric ring svsteni into tlie 
molecule seems to e.xclude lire application of Hudson's rule, but a 
definite decision on thi.s point must be withheld until both stereo- 
isoiuei'ic forms of benzylidene jS-melhylglucoside have been isolated, 
irom the comparatively small difference in rotation shown by 
and /-benzylidene a-niethylglucoside, it- is, however, most unlikely 
tliat any agreement will be found. 


Consdfiifion of Dimetlnjl Glucose. 

Cousideralile difficulty was expenenceil in determining the con- 
stitution of the sugar, as there are six possible isomeric dimethyl 
glucoses possessing roiiiiciug properties, and eacli shniilil exist in 
two stereoisoinerio moililications. }:.xperiincntal metliods for deter- 
mining the po.silion of substituting groups in tlie sugar molecule 
are far from satisfactory, but the bulk of tlie evidence points to 
the following structure as the most probable: 

01i''CH„’tJll(()HpCH-f;H(<J.\Ie)-CII(OMe)-Cll-OH 
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As the compound is a reducing sugar and shows mutarotation, 
jio methyl groups can be attached to the carbon atoms indexed 
a cind 5- The sugar, moreover, formed no osazone, but a dimethyl 
irlucosephenylhydrazone was produced under conditions favourable 
to osazone formation. One methyl group must therefore be 
attached in position Tlie allocation of the remaining inethvl 
£ri'f)'i }3 can only be arriveil at indirectly by consideration of the 
jiossible structures for bcnzylidene methylglucoside. From the 
evidence quoted above, the possible formulte for this substance are 
linhied to three, of which the two most proljable are the following : 

O 6 

\/ 

CHPh 

1 1 }. 

0 

OH-Oir/CI[*Cll*CII-01IfOH)-CH‘OMe 
' 0 ,() 

OHPh 

(H.) 

Tlie remaining possibility, in which the benzylideue residue couples 
the carbon atoms y and may l)e reasonably left out of con- 
sideration, as it includes a seven-membered ring. Comparing the 
two structures shown above, it will be seen that the formation of 
a substance jmssessing formula II would not only involve the 
pruduction of a sLvjnembered ring, but the condensation of the 
beiizaldehydc would in such case take place with hvdro.vvl groups 
situated in the fn//(.'--position with reference to the plane of the 
voxiilic ring.* Arguments h<avG already been given (T., 1910, 97 , 
ld77) to show that this stereochemical arraii^enieut results iu 
cousidorahle molecular strain, and is unlikely to occur when more 
stable positions are available for condensation. On the other hand, 
the hydroxyl gronj)s attached to the carbon atoms c and ^ are in 
the most favouralde position for ring formation, and consequently 
we have selected formula I as the most suitable. This coiuduslou 
receives strong su]>port from the followini: c''‘nsideraiions. In 
methylglucoside, metlivlmannoside, ami methvltr.ilacloside, the san;e 
luiinber of liydroxyl groups are in each case available for ectn 
dimsatiou witli benzaldehvdo, hut tlieir stfrcociiejiucal arraui.'ement 
is clitTerent: 

Sv fo .tuot« to litlo of |irt-.vai!i_:; japn. p. r04. 
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, 0 0- , 

JI !H OH OH ! 11 u OH H 

C — CH-OMo 0— C— CH-OMe 

OH OH H H OH OH H OH 

Metlkvluiaimobiile. 

— 0 — , 

OH OH H H OH ! 

OlTj- 0 -C— C— C -CH-OMe 
’ H OH H 

Molhylgalactosillo. 

In inethyhiiaiiiioside, tbe pairs of hydroxyl groups attached i 
the carbon atoms )3, y, and c, 1;, are in the most suitable positioi 
for ring formation admitted by the oonfiguration. In methyl 
glucoside and methylgalactoside, this is only true of the pair e. 1; 
it can scarcely be a mere coincidence that methylmanuoside readih 
forms both a mono- and a di benzylideiie compound, whilst methvl 
glucoside and methylgalactoside, irresj)ective of the cojiditions o: 
the reaction, give only monobeuzylidene derivatives 
"We tlujs conclude lliat in benzylidene methylglucoside, positioi); 
e and ^ arc protected from mcthylaticn, and that the methv] groiiii,. 
ill dimethyl glucose occupy positions /3 and y. This structure i> 
in strict agreement with all the properties of the sugar, iiicliidiii,' 
its behaviour towards phenylliydraziue. Tlie above considerations, 
which indicate tliat the condensation reactions of all the livflruw] 
groups in sugars and glucosi les are controlled l>y stereuchemi(;i: 
arrangement, are capable of considerable application, and work lit 
this rlirectioii is lieing continued. 


Jtl.M'KUliHlN'TAL. 

Pn-parafioii uf tylJir,/://!!,/, jn f'fisidr. 

Methylglucosifle was oondensoil witli beiitaWcliv.le by tlio j)rti«s 
described by Alberda van Hkciislein (Ac. ril.). It is, liowevir 
quite unnecessary to use sodiuirj .suljihale in the reaction, or I 
take any other precaution to remove the w.itcr tnnaerl in li, 
condensation; Hie Ix-.izaldehyde used should i,e very carn'iilb 
fractionated. Tile best yields were obtained when (he yducosi.ii 
(50 gran, SI was finely powdered ainl sifteri through muslin, mi.xe 
with a large excess of the aldehyde (linn c.e.i, and healed for thiv 
hmirs at ifo-. Thereafter, the leiiiper.iture was m.iiiitaiiu'il a; 
Ifile-’ 1 ,r lime hours. The [iroiluet was Iireeipitated l.v ihe additi-' 
of light pctr„leii!.i, and crystallised from hot w.uer. ■vi,.l,| gr, 
cent. ()l the glufosute iisetl. 
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hiiJnfUiti of a-M ffh yhjlnafside. 

Ill tlie course of several consecutive prejiaratioiis of benzyliflene 
nietliylglricosifle, tlie cr\nle product was precifiiiated as usual by 
tlie addition of light jjetroleum to Uie solution in benzaldehyde. 
Tlie united mother lifjuors were put aside for several hours, wdien 
a small second cro}) of crystals was gradually depositerl. * On 
recrystallising this j)rodiicl from hot water, it was at once seen 
that the material did not consist of Alberda van Ekenstein’s com- 
jjniind, as the latter se})aralpa in long, flexilile needles, which form 
on the surface of the solution. Tu tliis ca.se, the product crystallised 
on the bottom of the basin in small, warty aggregates of stout 
prisms, which were analyae<l after a secoml crystallisatioD : 

Found, C = 59'35; If— b'51; OMe — ll'b. 

C,.,lIj;,0;,(0Me) requires C-oO'55; H-0'33; OMe--ll'0 per Cent. 

The constants of the two isomcri<les are compared below : 


Albi'f'U van Ekiuist^dirs C'.»inpouU'l. 
MjeiizyliiicJU' a - 

]>. liil— .162 
+^5b’0' 

Ci v.'tallitu* I'uriu : nei'ilN'.s. 

Less lurni. 


N’evv h 

(MM'ijzy'i-lfUf a-Mrtiiyl-ofiht'.osiili-. 

145-U? 

•• 90 or 

-M'-re »'<hil-iv r'iiii, 


M cth Iff \-/{r ri:>/ii<h lie a-.V f Oii/h/ho 'i^/df . 

The material usecl in tlie alkvlaiion was the isomeride melting at 
IGl — 102-’. A solutioji of 3u t’rams of the benzyiidene coujpound 
(1 iiiol.K it! 80 c.c. of acetone, was mixed with b'l't ‘^ran.? of metlivl 
iodi'te (10 mols, ), ami 1-3 griiins of silver oxide (.5 m''!?.) were 
grailuallv added. The nuu-iton wiis comjdeted hv heating on a 
wAtrr-hath for six Itours. Xe.xi morning, large crystals oi the 
[troduci. nteasuriiig several centimetres, were found imbedded in 
me silver iodi<le These were readily soluble iti boiling acetone, 
and crystallised from the solniioii on eoncentration and cooling. 
After recrvstaliisation from light ]>etroleuni. the pure compound 
weighed o2'5 grams, so that the vield was praciicaliv quantitative : 

Found, C- 6193; IT--"-!; OMe- ‘AS-. 

C,;IlTp,(OMe\.t requires t’ OlAKl; II -7'10; OMe ^ oO'O per cent 
a-riu t h ;jlt}luc"<idr' crvstallisi-s in 
prisms, melting at rdd 1-3 . It is very sparinglv soluble in 
water, but is readilv ilissolved i>Y organic solvents. 

; .ii eiiitir- : 1 •ilO ; {a'j'’’ - sT 'JC. 


VOL cm. 
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l‘nrlM Hyilrohjsh of Bemylidrnr DimHht/l Mflhylghcnmh. 

A 10 per cent, solution of the above cornpoiiml i]i 1 per cent, 
aqueous hydrochloric acid was heated, with frequent shaking, at 
95° for one hour. The reaction was conducted under a condenser, 
through wliich a current of carbon dioxide was passed. Tlii' 
beuzaldehyde formed was removed by e.xtraction witli ether, tlii 
aqueous liquor neutralised with barium carbonate, and the fiUrali 
evaporated to dryness at 45°/T5 mm. The residue was then 
e.xtraetod with acetone, and the filtrate concentrated to a syru]), 
which solidified on cooling. Purification of the crude product was 
effected by several recrystallisations from benzene, a large excess 
of tlie solvent being employed. Jluring the purification, an oil 
separated in the first instance from the dilute benzene solution; 
this was allowed to settle, after which the decanted solution was 
concentrated to the crystalJi.sing point. Throughout these 
operations moisture must be rigidly excluded until all hygroscopic 
by-products have been eliminated. Thirteen grains of pure dimethyl 
metliylgliicoside, melting at 80 — 82°, were thus obiaitieil troin 
20 grams of benzylidenc dimetliyl metliylgliicoside; 

Pound; C — 48‘'36; H--8'2G; OMe — 39’8. 

CjIl 903 ( 0 Me )3 requires C=48'65; II-S'll; OMes-41-9 per cent, 
^y.Piniethyl a-methylglncoside i.s readily soluble in water ami 
organic solvents generally, sparingly so in ether or benzene, 
insoluble in hydrocarbon solvents. The compound reduced 
Peliling's solution only after hydrolysis, ami displayed no imita- 
rotation in solution : 


Slllvent. c. /. a’a-. (n]-". 

tVat;-r ,V0S 1 r T'C-S .140 04' 

Ktliyl alcMlio!.. .rfli 1 r'ZO l-rl'Us 

.-tccioiic 4 2.5 2 12'2I 143'41l 


Hydrolysis of $'/-l)imtlJiyl a Me/hylyliirosidr. 

The conversion into dimethyl glucose was carried out by boiling 
a solution of dimethyl methylglucoside, in 10 per cent, hydrochloric 
add, for twenty minutes under a condenser. During the liydin- 
lysis, the specific rotation altered from 142'4° to the coinstant value 
-oS 5°, and recalculation of the latter figure for the coiicentratioii 
of dimethyl glucose formed on hydrolysis gives -f-G2''T\ This agrees 
with tile equilibrium value subsequently found for the sugar, so 
that the reaction is quantitative. 

After remo al of the acid with barium carbonate, evaporation 
to dryness at 45°/15 mm., e.xtractioii with boiling acetone and 
concentration, a syrup was obtained which gradually deposited a 
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•rop of mimite prisms. The bulk of the sugar was, however, only 
obtained in the crystalline state after removal of the acetone and 
Irying of the residue at 60°/ 15 mm. utiiil constant in weiglit. 
Thereafter the compound was crystallised several times from dry 
gthyl acetate. Yield — 63 per cent, of the weight of glucoside used : 
” Found, C-4G'19; 11 = 7-83; OMe = 30-2. 

C EIn| 04 ( 0 Me )2 requires (1 = 46'15; 1I = 7'69; OMe = 29'8 per cent 

By the process described above, dimethyl glucose was obtained 
m the form of minute prisms readily soluble in water, the lower 
alcohols, and acetone, sparingly soluble in ethyl acetate, insoluble 
in ether or hydrocarbon solvents. Tlie melting point observed was 
verv indefinite (70 — 105°), and this behaviour was shown to be 
[liie to the presence of the stereoisomeric a- and 3-fornis. 

When the mixture of the a- and j8*isoineri<les was crystallised 
from solutions in ethyl acetate containing from 10 to 20 per cent, 
of the solute, the sugar separated in brittle, warty aggregates. Tlic 
initial specific rotations of successive crops varied from • 29° to 
’)8°, and tlie melting points similarly ranged from 80’- to 104°. Xo 
separation of the two funiis could tlius be carried out. 

On the other hand, crystallisation from a dilute solution in ethyl 
acetate (not more than 5 per cent.) gave a crop of pointed prisms 
wliich showed a tendency to arrange themselves in clusters. With 
a solution of int-ermediate concentration (about 7 per cent.), the 
crop consisted partly of the prisms referred to above, and partly 
of opaque, spherical aggregates, which were easily distinguished 
from the prismatic crystals, ami could be luechanically separated 
from them. 

The prisma proved to be tlie jS form of tlie sugar, and the 
spherical aggregates tlie a-isomeride, but only the former could be 
obtained in quantity by crystiillisation from ethyl acetate. In 
preparing the material used in the rotations, tlie concentration of 
the solution was limited to 5 per cent., and the uniforinitv of each 
crystalline crop was confirmed by microscopic examination. The 
/3-isumerirle thus isolated was practically pure, but melted imlell- 
nitely at about 100°. Tiie final piiriilcation consisted in preparintj 
a 30 per cent, solution of the sugar in anhvdrous alcohol, and 
precipitating the dissolved material in two croj'S bv the addition 
of dry ether. Tiie first portion to separ.itv meltetl at 108 — lUo'. 
and coiisistO({ of llu* pure )3 form. 


g ci 2 
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MiiUirainfirfii of fiy-D/t/ittfn/l ^Glucose. 


^iolvfiit. c. /. Initial o'-^. Final a. Initial [a],,. [a],,, 

AVatw 5-00 1 H-0-5S" — > +3-22“ i lO'tiO — > +64-4“ 

Alvulml r.-0*2 2 0-57 — > ‘1-96 f. 68 — > 4D'41 

Afvtone 3 84 2 0‘50 - 3-91 6-92 -> 90-9 


The speed with which erjiiilibriiim was attained in the tiiret 
solvents differed in a marked degree. Thus, the a<pieons solutioii 
assumed a cotistant rotation in about six* liours. On the otlicn 
hand, in alcoholic solution the change was exceedingly slow, whil* 
in acetone the sugar showed suspeude<l muturotation. In one 
experiment, in wliich anhydrous acetone, freshly prepared from the 
bisulphite compound, was used as a solvent, tlie alteration in 
specific rotation observed in fifteen days was only - fi‘5®- ^ + 8'2 
The . perinaneul value of •t- 19'^ was. liowever, reached in a few 
minutes on the addition of a catalyst. In each case, tlie curves 
representing the rotation cdianges were plotterl. and. by extrapola- 
tion, the following initial values were indicated : 


SolvPiif. IVaU-r. .U'Ct^ilio. 

[olT -va-r -5-9 

In the case of the alcoholic and .acetone solutions, these value- 
are, of course, very little reitinveil from tliose dctcr>nine<] experi 
mentally. 


Nuclei of dimethyl a glucose were ohiained. as dcs<Tihe<l. hv 
crystallisation of the eijuilibriitm mixture <d' the sugar fnim 7 per 
cent, solutions in ethyl acetate. Tiicse nuc-lci prove.l oi service n. 
the following iweparaiion of tlie a-forni of the sugar. .\ 3l) pt-r 
cent, solution of dimethyl ;8-glucose in ethyl al.-nhoi was heated a! 
lOC^ for thirty minutes so as to establish ecjuililiriuni. Sufiicieiii 
dry ellier was then adiled to precipitate about oiie-half of tic- 
dissolved material in the first crop. This fraction was essential!}' 
the pure ^-form. The filtrate was further ililuted with ether 
nucleated witJi the a-jsojJiernJe, and preserved j/j a ireezing njf.vtiii''' 
for two days, wlien a secoml crop, cotisisliiig of the a-form, 
gradual!} separated. A tnird crop, which on inicrustatjiic examina- 
tion appeared to be free from the prismalic 3donu, was obtaim-l 
on similarly nucleating the mother litjuor. 

hineth} 1 a-glucose crystallises in i{eii.st' spiienca! aggregates, 
which are oiiite opaque, so iliav no exact descrij>t ion^ ot^ lli*- 
crystalline form can be given. TJie cry.stals melted at 85— , 
ana the eoj-ipound showed downward iiiutarotation. Owirm to lie 
laborious nature of llie separation of lids Isomeri.le. very little pun- 



I'ARTIALLY MKTIIYLATED glucoses. I’AllT II. 


585 


material was obtained, and the mutarotation was only determined 
ill acetone solution, so as to obtain an accurate value for the initial 
point. The change thus oljserved, forc = l,was -h 81'93°-'>48'3°. 


/'rnjioi'l loii of a- nml ^-Formif jfrfHitt m /ufuillhriui/i m S<iJ'it<oit. 

The necessary data for the above calculation are only available 
where acetone was used as the solvent. 


Initial fa]„ ft.r a-foviii = f 8V93'' I 
,, ,, ^ form T -f f 


K'lniHiirinm [a]t, 50-9 


From t hose results, it will be seen that the efiUiiihrium iiii.vLure 
coiitaiiis 50 |)er cent, of tlio a-fonn and 41 [»er cent, of tlie 
S-isomeride. Owing to lack of material, the rotation of the a-Jomi 
was not taken in aqueous solution, but it may be reasonablv 
assumed that it does not differ notably from the value found in 
acetone solution. Tliis is justified l.y ilie j»ractical cojnci'lenrje of 
tlie initial sjiecifir rotations of the ^-h.rni in these solvents, as 
(ioteriiiiiiei] l)y extrapolation. Kurtlior, the activitv of dimethyl 
iiiotliylglucosido, which is an a-fonn. is likewise nuallectefl bv the 
nature t>f the solvent. The <lata for the calciilatioji thus becomes: 


(iiilial [aji, for a-f-rin-:: +8r&3' \ 
,, fl-fnrin- f .')•/ ) 


K'Hiilil'diuii [a],.= - ‘‘f l , 


riiis corresponds with a mi.xture consisting ot 77 per cent. '■)l the 
a-fonii ami “23 per cent, of the j8-niodification. values whicli are 
wirlely different irom those found in the case of glucose. 


hfftci Ilf HfHt H: Mtfnini thf F'^HlIi^iriUtn . 

On recovering the sugar irnni an mpieous solution, which had 
auaiiicil erjuilibriuiii. In* evaporation of the solvent at 3('‘ 12 mm,, 
the ])roduct showed practically no unuarotatKui. The equilibrium 
thus appears to be only slightly affected bv change of concentration, 
.\ specimen of tlie sugar. i.'«olated in tin* manner described almve. 
was kept in the fused coiidititui at T2u- for au hour, after which, 
on dissolving file jmodtict in water, extensive upward niutarotaiion 
^\■as (d).served. Tliis treatment is known t-o alter equilibria in 
methylated sugars in the direction a >3, and the result thus 
iusuties tlu’ stercoibemical lunnenclalure we have applied lo the 
two tonus tif tins sugar. 


/ 3 y//' Uu flli/l (tliu-'in, jifi, Hl/jh. ■Ill i'll in-, r . 

>cvcr,d .uumipts were made toju'ejiare an osazone from dimeilivl 
,'lncn^t>. Inn, alitiongli the pnmess was modified in various wavs, no 
'I'aringly soluble jmo.lucl was obtained, ami the sugar was resinihed. 
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Condensation with phonylhydrazine was, however, effected under 
the following conditions. A solution of the sugar (1 mol.), 
in an equal weight of water, vias mixed with phenylhydrazinr* 
(3 niols.), and after thorough mixing, the liquid was preserved iii 
the dark for six weeks in a sealed tube. A liomogenec'is syrup 
was thus obtained, which was dissolved in ether, tlie solution 
shaken successively with dilute acetic acid and water, dried over 
sodium sulphate, and evaporated. This treatment removed excess 
of tlie base, together with any free sugar. The product was a pah^ 
yellow syrup, which crystallised completely on keeping. No suitable 
recrystallising medium could be found, and the compound, which 
possessed the usual properties of a hydrazone, was analysed after 
lieating gently in a vacuum until constant in weiglit ; 

Found, N^9'80. 

requires N — 9'10 per cent. 

This nitrogen content, is in itself sufficieiil proof that the 
compound is a hydrazone, and not an osazone. In a duplicate 
experiment, in which glucose was used, the sugar was completely 
converted into glucosephenylosazone. 

Part of the expense of the foregoing investigations was defrayed 
by annual research grants received from the Carnegie Trust, for 
which the authors desire to express tlieir indebtedness. 

I’llKMlCAL RksK.MICH L.\HOI:.'iTuUV, 

Unitku CoLi.EOE or Sr. Sai.vatou and St. Lkonaiu*. 

UNIVP.RMTY of Sj. AnI'RF.W.':. 


I. — Studies in the Dipheni/l .Seri, -.I. Part [V, 
The Absurpii.int SiK’Ctra uf the Tiiv Isnnu-rie 
(i'Di III t robe nxidiner. 

By John Canxell Cain, Alexander Kii.i.e.n jrAciiEiH, and 
Aleued Walter Stewart. 

In a proviuus ooininuiiication by one of us in conjunction witii 
Coiili.Iiard and Miss Micklcthwait (T., 1912, 101, 22981 it was 
shoAvn that o-dinitrobenzidinc exists in two isomeric forms, one 
being scarlet and melting at 27.d“ Avliilst the other is bright red 
and rrielt.s at 233®. In view of llio interesting nature of this 
isomerism, it seemed of importance to bring all possible evidence 
to bear upon the point; and in the present communication the 
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(jescripti-on is given of the absorption sperrtra of the two compounds. 
For the sake of convenience in reference, we have adhered to the 
previous nomenclature, and describe the compounds as 3 ; S^-dinitro- 
beiizidine and 3 : S'-dinitrobenzidine respectively. 

The absorption spectra of the two substances in alcohol are shown 
in the upper curves of Fig. 1. It will be seen that in the ultra- 


Flu. 1. 

iiHciVaiioit 



U]'i‘^T ' iivvvs. 

——I ; T- /imUrti'i. . 1)1 ni'.r--' ■ - .V 1 1 1 1 

... . 3 . .v jn.Hi.'i, 


violet region the graphs resemble each other to a certain extent, 
both having a band in the region ^ .\ 3100 — 3>ti0. In the visible part 
of the spectrum the two curves differ considcrahlv from one another, 
as in tile curve for the 3;3'-coin()OUrui there i? a complete band 
the head of winch lies about '/A lllOO, whilst the graph tor the 
3;5bcoinpound shows tlie presence of a much deeper band, the 
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oScS 


lower limit of which lies outside the region of our photographs. 
The curve for the 3;3'-compouiid also has a band tlie other side O; 
wliich we were unable to reach 

'I'iiis iJiarkccl difference between the two graplis as a whole show- 
that the distribution of afiinity cannot be precisely the same in 


(hcidatioii frojncnci'-'*. 



Lowir c ui tes. 

- ?->er,:idiiic. 

4 AVlP-XaOKt 

4-.V’10-Iiri. 


both comj}onnds. and it is therciorc necessarv to exainiiic niort' 
closely the various groups which make up tlie molecule in each 
case. 

The cojtipovnd whicli is most cl(>seiv allied in striiclurc to the 
dinitrobenz'diiies is o-nitroanilme, and we tlierelore photographed 


I’lipor curv< s. 

\ AVlO-XaOKi. 
: u IH’iil rohcntldi ic' 

■ A7lO\:iOKi. 
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its spectrum in alcoholic solution,* and also in the presejice of 
,>>:cess of hy<lrochloric acid and sodium etlioxide. 'I'hc resulting 
unaplis are shown in Fig. 3. A comparison of the curve of the 
pure substance with those of the dinitrobenzidines shows that there 
i^; a ‘TRiieral resemblance between o-nitroanilinc and the 3:3'-com- 

I’lG. 3. 

OsiilltUioA frfqnciu'.i'K. 



pniiiul; l}Ut that the 3 ; .>'-derivalivc diller> fruin <»-iiitro;utiline in 
the region ‘ A ’JliOil and also has a well-marked Itand at 

’ \ .nod )O0ll. where only a very shallow depression is -hown in 
*hi' o-nltroaniline spectrum. It is clear ihal if we ean L'ain so]no 

* lliis hi'l ahca'ly lu’cn hy Morgiii, JobUiig. and Itanir-tt 

i)u' lu’iiii; similiir to eiirs 


1’.. V.'M 101, 
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insight into the structure of the o-nitroaniline molecule it will aid 
us in our further consideration of the dinitrobenzidines, and this 
question must therefore now be considered. 

An examination of the spectrum of o-nitroaniline shows that it 
has a band similar to those contained in the spectra of som.* 
quinones ; and we are therefore justified in assuming that there 
is a quinonoid grouping in the o-nitroaniline molecule. This would 
lead us to assign the structure (I) to o-nitroaniline. At this poinf. 



XH./0 

II OH 

y\ko 


\-/ 


(!■) 

^11.) 


however, a new factor comes in; for the nitro-group is in thy 
oci-form within active range of a basic radicle. Iiiteraciiou between 
these would take place, producing a substance of the structure (II). 
This formula resembles in some respects one which has been pul 
forward by Meldola and Hollely (T., 1012, 101, 918) to account 
for the properties of picramic acid derivatives. 

Before proceeding further, this idea must be tested so far as 
possible to see if it can be brought into agreement with other facte. 
By adding sodium etho.xide to a substance of this type it might be 
possible to convert it into the salt of a pseudo-acid having the 
struciui'6 shown below : 

NH,/0 NH 

■ I • ONa 

/\ i \ I 

':x:o 

Now in order to do this it would be necessary to break a five- 
nienibered ring, which, as is well known, is a fairly stable type; 
and when this was done a substance would be obtained the quino- 
iioid structure of which was unchanged in essential; tluis we should 
expect to find very little change in the spectrum brought about bv 
the addition of sodium ethoxide to the iiitroaiiiline solution. The 
curves in Fig. 3 show that the experimental data agree with this. 

A second test can be applied by studying the action of acid on 
the iiitroaniline. The action in this case would be to open tlie 
ring and cause tiie substance to revert to tlir lieuzenoid form, an 
ordinary salt of the ammonium type being formed; 


N'H.,, MCI 



Examination of the curves shows that this does not take place. 
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The substance retains its quinonoid character even in the presence 
of excess of acid. How can this be explained? We have already 
pointed out that the five-membered ring is a very stable type, and 
it seems likely that the action of the acid may not be sufficient to 
rupture it. In order to test this idea it is only necessary to 
substitute a less stable ring for the five*membered one; and a case 
ill point is /j-nilroaniline. Here the pure substance shows a band 
similar to that of o-nitroaniline, although much broader; so that 
ilic structure may be similarly written: 



o:n'- — 


Now this internal salt contains a sevcn-TiiernbeTed ring instead of 
the IWe-niembered one of o nitroaiiilinc ; and such a seven-membered 
ring would, on general grounds, bo less stable than the five- 
membered one. It will therefore be more easily ruptured by the 
action of acid, and the compound would tend to revert to the 
benzenoid stiucture to some extent and showing a less marked 
qiiinonoid band. Tiie lower curves in Fig. 3 show that this holds 
good, for in this case tlic hand obviou.alv decreases in persistence 
ill prohcnco of acid. 

This evidence justifies us in assuming that o-nitroaniline has the 
internal salt structure, and that, further, this ring is fairly stable 
ill the presence of acid. 

Let us now look at the benzidine derivatives in the light of this 
hypotiiesis. In tlieir case wc iiave to explain the occurrence of the 
substance in two isomeric forms, one of which is more closelv allied 
10 ri-uilroauiline tlian the other. The fornuihc below eive one 
possible explanation of the difference: 

NH, 



n:<) 


NM.'O 


-NX) 

NH .,-0 


In the one formula both benzene nuclei are in the quinonoid form, 
\riubt in ilie second there is one beuzeuoid and one quinonoid 
nucleus. 
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Wc must now ap{)]y a further series of tests to these formulje witli 
Uie object of out whether they meet fresh requirements. 

We have seen that in o-nitroaniline the five-mcmbered ring is 
stable, to a- great extent, in the presence of acid. From this \\i- 
deduce that wlien acid is added to a solution of tlie diquinonoi-l 
benzidine derivative tliere would not he a marked change in tin- 
spectrum. A comparison of the curves in Fig. 1 will show that this 
(‘orresponds with the e.xperimental result ; very little change i’l 
genera] cliaracter takes place when acid is added to the solution 
On the other hand, in the case of the betizenoid-quinonoid coii!- 
puund there is a free amino-group whicli .■should unite with thn 
acid and become saturated, thus giving a reversion towards tli.' 
benzene speotiuin. Let ns take benzidine* as a comparison 
substance As can be seen from tlic lower ciirve.s in Fig. 2, tin* 
addition of hydrochloric acid to benzidine lias the ctfect of .shutting 
np the band and replacing it by a rapid extension of the sjiectrum. 
An examination of the curves of 3 : ;V-diiiitroheiizidine alone and 
with hydrochloric acid present (Fig. 1) shows that a similar closing 
of tfie band takes place, nlthough it is not an complete as in tin* 
ease of benzidine, probably owing to the presence of the secoml 
nucleus ill the quinonoid comlinon, wliich will be a disturbing 
factor; thus the hypothesis Jits ilte facts verv closely. 

Attention should lie drawn to the fact that livdrochloric acid is 
not quite without action in the case of 3 ; 3^-djnitroI)enzidinc. 
although the alteration in the spectrum iu this region is slighi. 
Tlie change may be ascribed to the tendency toward equilibriuin 
between the two forms; in tlie presence of cxcc.'S of acid a small 
amount of the ring compound would naturally tend to revert even 
in this case to the benzenoid type; but as can be seen from the 
curves, the amount of change which takes place is evidently verv 
small : 

'■-Mo ''' 

+ MCI 

. .=n:o 

Thu.% iron) the sjjcctroscopic point of view these fminula.' form 
a ba5i^ on witicli to explain the isoineri.stn of the two odinitro 

benzulirt- si:o«s a slight ikviatioii from IJc.-i's law t..lw,-t‘ii .V/10,000- aiM 
.>/100,000-soiuli<Hi.s. For the sake of simi-lidly, only the A7l0,000.curi*^ is giv,n. 
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compounds, and the existence of two « liinitrodipheiiyis, and of the 
acetyl derivatives of the o-dinitrobenzidines. can be accounted for 
in a similar way, thus: 

(NH.5e)Hc 0. (N’llAc-jH ,0 

/\ / 

s Nil) ,NT) 

\/ / ' // ■ 

(M1A<)H- u- (NHAcjH 

It must h<? frankly stated, however, that spectroscopic evidence 
filoiu! is not sufficient to decide a purely chemical question unless 
ir is well supported hy purely chemical data. In the present case 
the cheinical evirience appears to favour the view put forward 
alujve, a.s it tends to show that the amino-groups are not perfpctiv 
iHirinal in beliaviour; for instance, the compounds do not roadilv 
lonn hydrochlorides as they would do if the amino-groups wore free 
to react with acid. like the corr(‘S))onding groups in benzidine. 

The chief objection whicli can be brought against these formulae 
is that it is difTieult to understand why one form should not pass 
into the oilier; thus no change of cither form is elTecte<i bv treat- 
mont witli sodium ellioxide. The stability of the rive-meniberod 
nng when once formed would explain the non-conversion of the 
3;:V-cuiiipomid into its isomerido; whilst it is well known that there 
is little inclination for benzenoid substances to revert to the 
quinanoid type, which would cover the case of the staliilitv of the 
^fiV-substanee. 

Ciih rlutiiom. 

(1) The 'jiectra of the two o-dinilrohenzulines show that there i,« 
a marked diderence between the two substances. 

(‘2) '['here is a resemblance in a certain de>:rec between tlie 
spectnnn of o-nitroaniline and that of o:o' dimtrobciuidiiu-, 

(3) Fioiii tne results obtained by stndving the spoctm of the 
''•diiiitrol'eiizidiiies in the j)resence of aciil and alkali, it appears 
[Uui.vible that they diller from each other in the cousluutioii of 
their ! enzeue nuclei, the one conipoiind eontainin:: two quiiionaid 
rniL^. wliilii the other is made up of a bcuzenoid ami a quinonoid 
nucleus. 


I'lll riiKMlc.M. IlKI’AKrMKXT, 

Tin; '.>i kkn’< I’mveiusmy ok ItKi.rA.sr. 
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r;X\ ir.— r/it' Iiifue7ice of tin'- Constitution, oj Tertiarii 
Bases OH tie Bate of Formation oJ Quateruanj 
Ammoninm iSalts. Part I. 

By Ebenezer Rees Thomas. 

Tu'e investigaiioiis of Hofmauu, Menschiitkin, Biachoff, Wedeknul. 
and others, have sliowii that the constitution of organic basis 
exercises a profound influence on their reactions with halogen 
compounds, but notwithst^anding the attention which has been 
bestowed on the kinetics of these reactions, the velocity-constant 
nieaaurenients liave dealt almost entirely witli the effect of tin? 
constitution of tlie haloid on tlie course of tlic reaction. 

N. Menschutkin {ZeiUch. jthy^iM. Chem., 1890, 5, 589; 6, 41; 
1895, 17 , 193; 1900. 34 , 157; J. Uust;. riiys. Cfient. Soc., 1900, 
32 , 46; 1902, 34 , 411; Her., 1895, 28 . 1398; 1897, 30 . 2776. 
2966; 1905, 38 , 2465) has, however, carried out a complete- 
investigation of a number of reactions of this type, studying not 
only the influence of the constitutions of botli reagents, but alsn 
that of the solvent on the rate of reaction. In his work on tin- 
effect of the constitution of tlie base he dealt mainly witli primary 
and secondary amines. The results whicli he obtained as to tlit- 
influence of the constiUition of tertiary bases will find further 
mention in this paper. Moore, Somervell, and Derry (T., 1912. 
101 , 2459) show that some of Menschutkin's results are open to 
criticism on theoretical grounds. It is suggested tliat the experi 
mental method described in the present communication might be 
expected to yield results of a higher degree of accuracy tlian those 
obtained by the method used by Menschutkin. 

The velocity constants for the reaction between various aromatic 
tertiary bases and allyl bromide in J/lO-ahsoIute alcohol solution 
at 40‘0^' were determined. In some cases the constant for beiizvl 
bromide was also measured. 

It was found that with some compounds accurate results couM 
only be obtained when the amount of quaternary aintnotiiuin 
bromide was estimated gravimetrically as silver bromide. This 
rendered the study of the very early stages of the reaction impra* • 
ticable ; but as in nearly every case the value of the constant remains 
the same over widely different periods, this is not of mucli con 
sequence so far as the comparison of the rates is concerned. It was 
also found necessary to remove the unaltered haloid before pre- 
cipitating the silver bromide, and this was done in every experiment. 
The latter p-ecaution, if unnecessary for slowly reacting haloids, 
certainly cannot be neglected in the case of ailyl bromide. 
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Wedekind (5er., 1899, 32, 511; Anvahn, 1901, 318, 90) has 
oNtended the investigations in this field by studying the influence 
of the constitution of certain tertiary bases on quaternary 
.qiiimonium salt formation. He determined the amount of salt 
formed at the end of a certain period of time under certain con- 
ditions, the estimation in each case being made by weighing the 
waslied and dried product of the reaction. 

It was considered advisable to cairy out a systematic investigation 
of the actual velocity constants for various aromatic tertiary bases, 
under the conditions already described, in the hope that an exact 
measure might be made of the influence of the nature and position 
of the groups attached to the nitrogen atom. 

The following results were obtained : 
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The alcohol was purified by boil 

lug rectified spirit over 

lime utider 

relhix condenser until all the 

■ lime was 

brokoji up, 

ami sub- 


sequent distill ilion. Tliis operation was re])eated, and the alcohol 


tlien treated twice in a similar way with 1 per cent, of freshlv 
turned calcium. The j)urily was finally tested by means of a 
velocity-constant determination. Rough preliminarv experiments 
were generally carried out in rectified spirit solution, and it was 
found that the presence of water in the alcohol tends to accelerate 
the rate of reaction. 
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Pure allyl bromide was redistilled and kejrt m a desiccator 

protected from ligbt. . 

It was distilled in small quantities as required, in ordei to obvia. ■ 
lou» keepins. whilst the velocity constant for each specimen war 
determined witli a standard substance. Tn the case of one specimen 
of allvl bromide which was found to give rati, er low results, the 
rites "for three standard bases were determined, and it was foiuiil 
lliat the ratio of the constants for tlic standard bromide to the 
constants for fids bromide were VO?, f07, 1 09 for nietbylallyl. 
aniline hmqtunoline, and mcthvlethylaniline respectively (compar 
experiments 9 ami 5.). The constants for the bases vvliich have been 
measured with this specimen of allyl hrouiide (called K') Itavc 
tlierefore been "nniHiplIed by fOfi, so tliat all the numbers am 
strictly coinpaiable. 

Tlie solid bases were ah purilldl by recrystallisatioii, and lu nearly 
everv case oi a liquid base a crystalline derivative was prepared 
and purified, from which the base was subsequently recovered. Tlitf 
quality nf the numbers obtained was in eacii case taken as the fiii il 
test of purity, so that purilication was carried out until a goO'! 
constant was obtained. 

The reactions were curried out at 40'- in glass-stoppered hoUles, 
which were, as far as possible. prolecle<l from the action of light, 
Since only the comparative values of the coiistanU'i are of iini)ortaMCC, 
it was found most convenient to refer ail data to coiicetitratiuii,' 
at 15°. 

J, o-Solulions of the base and of allyl bromi«le were iherefoit' 
juade up at 15° and placerl in the 40° thermostat, togetlier witli 
the reaction-vessel When the solutions (now a litHe less than 
.Y 5) had attained the tem]>erature of the bath, equal qnaiitilu'- 
of the two solutions were in turn transferre<l to the reaction vessel 
by means of a pipette, the bottle being well shaken ami tlie ex;m; 
time of mixing noted. 

At derinite intervals of time, about dU c.c.* of tlie reactimi 
mixture were transferred to a small separating funnel conlaiiiiiij 
about 70 (*.<•. of about A.'IO- to .V ^IMiitric acid (wliicli at one-' 
arrested rlic reaction), and about 40 c.c. of light pelndeutn. Aftn' 
shaking an.i settling, nearly all the light petrolenm was syphoned 
off, a second quaidity of 30 c.c. being then afldeil in order to remove 
any reimuning traces of allyl bromi«ie. 

Tlie aqiicou. laver was transfcrrefl tf> a small i»*aker, the lighi 
petrulenni was washed twice witli small (juantilies of w;itor. and 

* Tlie w'-re c-alibrntcl so that t!ie volniin* at c 

they delivered at 40 was known. 


Ill ihi- -Sfilntioii wlii i; 
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(lio washings werfi suhhvj to (ho. soliition iti Hie beakor. Silver 
nitrate solntioii was tlieii jublerl; the resulting precij)itate was 
foagulated by stirring, and then collected, washe<l, dried, and 

weigiied. 

The results* given below were calculated according to the usual 
formula for a bimolecular reaction; 


K 


1 X 

i «(« - x) ’ 


d and ' being expressed as the number of grarn-molecules per litre 

at 15". 

Column I gives tiirie in hours elapsed since time oi mixing; 
JC actual weigiit of silver bromide obtained; ill, ./ calculated 
from 11; IV, value of constant A. (As the maximum arnouiit of 
iodide would give a decinormal solution, the numbers obtained .by 


iiiultiplyiug those in column 

HI by 1000 e.xpress 

the percentage 

of salt formed.) 
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1 . 

I'.GOfi 
4 7 ‘5 

:ri 

'HI'" 

Mouii A of y1 “G 09t). 
Mt.in K of />"=0*09y->- 
ff -/ 7.'-0'iJ94. 


((,) Melhi/lallylaiiiline (K'). 


I. 11- 

in. 

IV. 

7'3 0'O735 

0-0215 

0-323 

10 '3 0-0920 

0-02f.2 

0-o27 

n'2 U-Q97T 

0-0‘2'l8 

(1 3-j7 

:2'()S 0-1010 

0-02S5 

0-3:10 

■Moan A" ol 

.7 = 0-3-27. 


.Mtaii A' of 7>‘-0'32‘2. 


Mhiiu K' of a and 77=0-.3-24. 

Tlurnfon* mean A O'S'dd >. 

J-03 


= 0-3:.0 


6, Methi/llrniyUiiiiliiic. 

I. 11. 

III. 

IV. 

‘il-00 0-0747 

(1-0205 

n-123 

oT'G: -0-0912 

0-0250 

0-12-J 

0-1040 

1I-0-2S5 

0-1-2-2 

4:5-:i 0-1278 

0 f)3r)0:- 

0-124 

413-43 0-1337 

O'OoOO.'t 

0-1210 


.Mean A'ol'.-(-0T-.’3. 
Mean A'of 


of y1 and 


JItaii A <»i yi~v 4/;>. 

M.-Hi A' of y.'-0-480. 
Mean of A anil 7^— 0*480 


T). (6) Melhi/lullylaniline (K). 


1. 

11. III. 

IV. 

9 -05 

0-0a378 0-0-241 

0'35'j 

10-4 

0*097*2 0-02665 

0-351 

n-4 

0 1042 0-0-28f)5 

0-351 

12-7 

0-1 1-^3 0-O30.S 

0'35o 

13-73 

0-1190 O-OS‘26 

Menu A'=0-3r)0. 

„ 0-350 

Ralio; A, A 

= i-os. 

0 ' 3 5 2 

7. 

Melhi/hicetanilide. 

I. 

11. HI. 

IV. 

05-3 
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8S-4 
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Mean A" nl' .( ^ 
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Mean A of t'--0 0:iU. 


Mean ol'-/. y.'ainl C'.etj OM, 


DiilhylniiHixe. 
II III. 


A0.1QJ 0097 


d . Mef hi/lprnpr/Ja n i! r n r . 


IV. 

I. 

II. 

111. 

IV, 

0 09-2 

7 -92 

0-1003 

0-0275 

0-47;i 

0-090 

9-42 

0-11-22 

0-0308 

0 47 > 

0-092 
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0 1 258 

0 0345 

0-47'.' 

0 -09.5 

13-53 

0-1442 

0-03955 

0-48:; 

0 097 

-21-07 

0-183S 

0-0504 

0'48-,' 


b. Beniijlideneaniline. 


I 

11. 

HI. 

IV. 

-i-3 

0 0697 
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0-835 
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Mean A* <• 
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Menu K " 
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Mk!'; A” 
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t-aii A" of 
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^l-n4. 
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M< aii A 
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14 , Pyridine, 
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m. 
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aldehyde. 
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001S9: 
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C.i 449 

Mt-an A" 
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Mr.in A" 
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111 ). llii//ifHt//o/inc 


I. 

U. 

in. 
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0 01S65 
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Mean A” 
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21. Aceiylpipcridinc. 


' I. 

IL 

111. 

IV. 

i 67*0 

00617 

00169 

0-0304 

! 86*9 

0 0760 

0-0209 

0-0303 

! 89*73 

0-0783 

00215 

0-0305 


Mean A:=^0 0304. 


K I'pn'iincnh irif/i finispl Bromide. 
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A gradiiril ri<D in the constant is observed (compare Long, 

loc. clf.). 
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It is hoped tnat further research on tliese Hues may lead fo 
exact general couciusioas as to tlie inecliainsni of tlie reaction. At 
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tlic present stage of the work perhaps the following points may 
be noted. 

]. The reaction-velocities for some of these bases have 
hern determined under different conditions by other workers; 
.Mciisclmtkin measured the rates with allyl bromide (a) and methyl 
bromide (4) at 100° in benzene solution; Long (T., 1911, 99, 
blt'H) used isoamyl alcohol as solvent, and determined t!ie rates 
ivith i.'oamyl bromide at 92-0°. The following is a comparative 
table of the results, the constant for pyridine being taken as 100 : 


Mt-nsr-hulkiii. 

. ^ This 

h. Iiijit-r. 


... 180-0 1120 IKVO 

I’.viMiiic 100-0 100-0 100-0 lOO'O 

Qiii'f'lii"- 12-S lO-f. 10-6 147 

2-Mt'thyi'|uii)olinf 2 7 4'0 «j*fj 


Taking into consideration tlie great dilTeretice of the conditions 
iiiul tlie effect of the solvent on the reaction (Menschutkin, /oc. cif., 
am] Pinner and Franz, i/z-r., 1905, 38, 1539), the general agreement 
lictween tlie ratios is remarkable. Tt suggests that within certain 
limits the nature of the influence of the constitution on the rate 
of reaction is independent of the conditions. 

2. Several good examples of "space-filling’ hv groups in 
[iioxiinity to the A-atom appear to be indicatnl, for example; 


Dinit-rliylitiiiliiif ( 1 ) VO.s 

M('Tliyl(‘thyl;niiliiK' (-2'; ... 0-71 

Ilfiin-lniethylaiiilitiL' 0-1-23 


I DictliyUtiiiiuc (3) O'OOl 

i .M'.'tliyli'ro|iylriiiiliiK' (4 0'4? 


Here the inlluence of the position of the methyl group in (3) and 
(■] I is analogous to the dilfereiice in the reactivity between methvl 
pi'iijiyl ketone and dietliyl ketone witli various reagents, the 
iiniiieriL-al ratios being of much the same order of magnitmle; 
whiLsi liie differences between (1) and (2) agree in someliieasure 
with the differences between tlie reactivities of the analogous 
ketones. The benzyl group has, as might be expected, a larger 
himiering efleet than the j)ropvl group. 

(6) Tlie iiiflnenee of a substituent in the ortho-position in relation 
In the -V-atom is shown with : 


i’mirthyl.iniliiu- tl) l OS | /.voMuiimline |17 > 

I'lui. iliyl-ii-v.lui.linc (11) .. 0 07)7 ' Quboiiiu' ;16 

Jl may also be noted tliat whilst the ratio: 

mc'thyJtetrahvdroquinoline 

quinoline 

fim ratio ; 


mot livltetraliydroquinaldiue 
quinaldiue 


.1-060 
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whicli may be explained if it is assumed that the steric hindrance 
of the methyl group attached to the nitrogen atom is increased 
tlie presence of a substituent in the 2-position (compare dimethyl, 
aniline and diethylaniline). 

3. It is evident, however, tliab although tliese effects are xo 
marked, stereochemical influences are not the only factors of 
importance in the mechanism of this reaction. The constants : 

Diraethylaiiiliiie 1’08 DimethyI-p*toluiiliue 2> 

Methylacetaiiilide 0 032 ;>-Rmmo*lnnetliylHrn1in(' O 

Dimethyl. 7/t.-tohikUne 1'54 Dimethylp-aminobenzaMchyde Otj^ 

indicate ■what may perhaps be called the “polar" effect of the 
groups attached to the nitrogen atom. The amount of this effect 
seems to be comparable in a general way with the effect of the same 
grouping on the affinity constants of the tertiary bases, althougl] 
the data in regard to the latter are somewhat scanty (compare 
Voley, T., 1908, 93 , 2122; ^Valke^ and Ashton, T., 1895, 67 , 576). 

The ratios ; 


Qninolhie 0-003 I ihiiiial.llitt! 

ilethyluniahydiCHiHiuoliiX' ... 0-410 I M-.-tliy][etraliy.lro<]uinah)iin‘.,, O'Ov; 


seem to point to a similar conclusion. 

It would appear, then, that an assumption of the existence of 
two influences— (a) stereochemical and (6) “ polar "—is sufficient to 
explain all the present results. 

The former appears to be much tlie larger factor of the two, and 
when both come into play is always dominant, for e.xam])le : 

(rt) Dimc-thyUniliue 1-0.3 Quiiioliiit- O'Oi', 

(&) Diethyluiiiliue 0-utf /^Quinoline O'-i--' 

(c) Diiiietliyl-o-foliiiiliiie O'O.'iT 

(6) and (c) are. much stronger bases than (u), and quinoline is a 
stronger base than Moquinoline. Thus, although the influence of 
tiie polar factor would tend to make the numbers for {h) and {r. 
larger than that for (n), the stereochemical factor appears to be su 
great as to much more than neutralise this effect. 

it must be noted, however, tliat Moore’s results (foe. cit.) on the 
reactivity of primary, secondary, and tertiary aliphatic amines are 
not all capable of such simple explanation— the cases of ammoma 
and trimeihylamine being anomalous. 

Ihe general effect of the stereochemical factor is, of course, easilv 
explai: ed according to modern views of steric lundrauce. The effeci 
of the '■ poh-f ' factor on tlie course of tiie reaction is not clear, 
and It is [lojied tiiat further exact measurements of its effect niav 
lead to .? becter understanding of tlie state of the bases in soJiitiou. 



quaternary ammonium sal'I's. I'Ain' I. G03 

4 (a) It was thought possible that the presence of an ethylene 
linking in a group attached to the nitrogen atom might have an 
effect on the reactivity of the base. The results so far obtained 
indicate that such effect, if any, is very slight. Compare; 


M(‘thylproj>ylaniline 0'48 

Me.thylallylaniline O'.Tn 


In tliis connexion it is interesting to note that Wedekind and 
Paschke {Btr., 1910, 43, 1310) find that replacing the propyl 
group in phenylbenzylmethylpropylammonium iodide by an ally! 
(^roup does not affect the rate of decomposition. 

(ft) The constant for benzylideneaniline is not a satisfactory one; 
secondary decompositions undoubtedly occur, the odour of benz- 
nldehyde being distinctly perceptible. At the same time, the 
numbers obtained, in view of their general similarity to those for 
(iiiiiethylaniline, etc., are in general accorrl witli the formation of 
a quaternary ammonium compound containing a double bond 
attached to the nitrogen atom. 

5. The exact significance of the constants for methylacetanilide 
and acetylpiperidine is perhaps not quite clear; but it is difficult 
to resist the conclusion that the bimoleoular reaction which is being 
measured is the formation of the quaternary ammonium salt. 

Wedekind states (“ Stereochemie/’ 1907, p. 14) that methyl- 
acetanilide and methyl iodide do not combine with one another, 
jilthough lie observed (Annahn, 1901, 318. 98) that some reaction 
does take place at about 250®, yielding a substance difficult to 
purify, 

The only other evidence available on the formation of this tvpe 
of compound was published recently by Dehn (J. Amt-r. Chtm. Sac., 
1912, 34, 1399) while the present investigation was in progress. 
Tliis author has studied the action of acetvl chlorhle on tertiary 
bases in anhydrous ether solution ; bub altliougli it would appear 
that pyridine acetyl cliloride was obtained in a state of jnirity. it 
might be suggested tliat none of the other compounds was sufficiently 
pure to justify any definite conclusion as to its composition. 

6. Owing t-o the fact that so many of the tertiary bases are 
liquids, and that the allied compounds which they are likely to 
contain as impurities are very similar in physical constants, it is 
olten difficult to obtain a simple criterion of puritv. Tt is suggested 
that a measurement of the reaction-velocity with allyl bromide, in 
view of the accuracy possible, the convenience of the condition?, 
and tile small amoiiiit of material requircl. will snj'ply the best 
cj’iterion tor purity of tertiary bases. 
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111 conclusion, tlie aiitlior desires to acknowledge the assistajir' 
wliicli he received from the late Dr. H. 0. Jones, F.R.S., wii/j 
suggested the investigation of tliis problem, and also to thank 
Prof. "W’. J. Poj>e. F.R.S., for his advice and encouragement. 

r.NI\KHS!TY ('IIKMICAL U.^HOHATOIIV, 
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l.XVIII. — Studies in SuhstitnUd Quaternary Azonivui 
Compounds coittainiiif/ em Asi/nimetzie Nilroi/in 
Atoin. Part T. Resohdkui Phcnyhiielhylethyl- 
nzomnm Iodide into OptivnUy Aetire Component.^ 
By B.vwa Kahtau Si.noh. 

LkBit. first suggested that qualernarv ainrnoniuni salts containini: 
no asymmetric atom other than one of <|uin<jiu*va]eiit nitrogen 
could exist in optically active modifications {Cnmjif. rend., 1891, 
112. 724), blit the experimental evidence upon which the view was 
based is now known to be erroneous (Pope and Read, T., 1912, 101. 
519). The first definite case of the existence of stereoisomerism of 
the kind indicated was described hy Pope and I’eachey (T., 1899 
75. 1127), and consisted in the resolution of phcnylbcnzylmethyl- 
ahylammoniuin iodide into optically active isomerldes. A number 
of quaternary ammoninni compounds have .since been resolved bv 
the method of Pope and Peachey. 

In the present paper the resolution of a nieniber of another type 
of enaiitiotnorjilioiis compound, namoH*, an asvmrnetric azonium 
iodide, is described; tbe work was undertaken at the suggestion 
of the late Dr. H. 0. Jones. 

The quaternary azoiiium compounds have the general formula 
RjR.,R.,XX'.VJ f.,, ill wliich X represents a halogen atom, and in 
them also tlm optical acti.'ity is associated witli the presence of an 
asymmetric nitrogen atom. Be.<5ides the fact that such compounds 
are capable of icRoliition. as was to ho expected from theoretica! 
considrrationt, some other interesting points Lave arisen from the 
present invotigation ; these are chiefly concerned with the differ 
ence in the latent additive activity of the two nitrogen atoms wdieii 
^tliey are diifctly linked, a-s in the case of the compounds under 
examinat'on. and when they are sepa-rated by a sufficiently long 
chain of other grou]>s. To explain sucli differences a simple hypo 
thesis is developed. 
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The azonium compounds examined were produced by the action 
if alkyl iodides on unsymmetrical disubstituted hydrazines in two 
lilfereiit ways, and tlie same compounds resulted in each case, 
riiis, therefore, disposes of the view put forward by LeBel {Cnmp. 
'(/id., 1899, 129, 548) that the order in which an alkyl group is 
n( reduced is materiai, and establishes that no isomerides other 
.liSii the two optical antipodes are formed in this way. This is aii 
niportaiit fact, as it has bearing on the question of configuration 
if quimiuevalent nitrogen, about which, however, much uncertainty 
(ill prevails. 

The observations on the action of alkyl iodides on un.syTnmetrica] 
aisuhstituled hydrazines, which are recorded below, have made 
flcar that the union of the alkyl iodide takes place at the a, and 
not the 0, nitrogen atom, since when the order of introduction of 
[lie iilkyl group i.s varied, the same end-product results. This is 
piite iji harmony with the observations of Harries and Haga {Ber., 
IS98. 31, 5S) on the direct action of alkyl iodides on hydrazine 
hytlratc, in which it has been sbown that the alkvl groups attach 
fiiciiiselves only to one of the two nitrogen atoms, producing 

lomiMunds of the type and finally ^|J' '• 

These observations may he explained by the livpothesis that it 
s not possible for both the nitrogen atoms to become rpiimjuevalent 
It the same time owing to steric interference or hindrance. Hvdt- 


■ V, , ,, , 

izine dihydroclilonde. yh||Y|' 


is. ho wcver, known, Init here the 


wssihility of .steric hindrance docs not occur. Some e.vperimental 
■viilciiic is available which may he adduced in favour of tliis 
ivpothesis. It might be c.xpccted that the free aminogroup in 

lie azonium compounds, • would react witli acids (HX|j 

0 yield salts, but all attoinjits to isolate salts of tlie type 
1 ! 


were unsuccessful. Furthermore, the platuii and the .xuri-clilorides 
of tile general formula- (R,,X-XII.„HCl).,rtCI„ and 
(R.,X-NH,.nCl)AuCl, " 

r-spediit-ly are not jirodiiced, the eomiiouml.s wliicll are obtained 
Coiitaiiiiiig the free aiiiiiio-group, namelv, ( R X'X 11 ,) ,PtCT and 
(E;:X-X]I.,)AuC1,. ■ ' " 

lliis liehaviour is again in harmony with the platiiiichloride of 
hyiliaziiie itself, namely, tXII,,-XH,y,?tt'l,,, and of other disuhsti- 
liited hydrazines. It- has also been shown that the non basic char- 
aotci ot the amino-group is the result of the (luiiiquevalencv of the 
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adjacent jiitrogen atom, for it lias been found that phenyl, .)|„j 

hfdmine hydrochloride, C,;[IyN(CJL,)-NIL,na, does not roj,' 
hi'ne Kith methyl iodide, whereas the free base reacts with nietly 
iodide to give tie azonium compound, C,jH 5 ‘N(C 2 ri.-)(CH 5 )(N’r/,,|] 
Harries lias further shown (lier., 1894, 27, 702) that by 11]^ 
action of methyl iodide on pheuyldimethylhydrazinc, phenylfri. 
methylazonium iodide, CrtH 5 *N(CH 3 ) 2 l-Nrr‘CIl 3 , is produced, and 
it has also been found (compare Meyer and Jacobson, “Organ, 
Cheinie,” Band II., p. 311) that by the action of methyl ioditb 
on pheuyltrimethylhydraziue, CoIl 3 *N(OIT 3 VN(CH 3 ) 2 , in wlildi 
both the nitrogen atoms are tertiary, the diquaternary azoniuir, 
compound is not produced. Tlie case is, however, different wbfn 
the two nitrogen atoms are not directly linked, but are separated 
by a sufEciently long chain of methylene groups; botli of tlu'ii; 
can then become quinquevalont at the same time, as in tlie cases 
of the ethylenedikairoJiiiimn di-iodides (/i/T., 1903, 36, 1163) arirl 
trirnethylenebisphenylmelliYlethylaniinoiuuni iodide (Ber,, 19Ui, ; 
43, 2707). The fact that the trimetliylcne diqiiateriiQry 
ammonium compounds, in which the nitrogen atoms are further 
apart, are much more readily formed than the ethylene diquater 
nary ammonium compounds, is additional e.vidence in support oi 
the hypothesis suggested. Although tlie facts cited seem to hf. 
sufficient to warrant the above view, it is intended to subject it to 
a further experimental study. 

The resolution of phenyltiielhylethylazonium iodide was effected 
by the aid of several optically active acids. The d-camphor-fi' 
sulplionate of tlie base was prepared by boiling a mixture, in eqti'- 
valent proportions, of the azotiiutu iodifle and the silver salt w:ii: 
ethyl acetate (Pope and Peachey’s method). The hydrogen 
trate and the hydrogen d-camphorate were prepared by half neutral- 
ising the azouium hydroxide with the corresponding acids. Proti; 
what has been already said, it is clear that the acid radicle in 
these salts takes the place of the iodine of the iodide or tli: 
hydroxyl group of the hydroxide. In all the three cases examim'd 
the less soluble salt which separates out on fractional crystallisatiuii 
contains the lawo-base. The d-camphor*/3-sul])honate gives tin 
maximum molecular rotatory power for the /-phenylmothyletliyl- 
azonium ion, (C,H,)(CJl,)(bHO(NHklN-, [MJ^, about -16^', 
the hydrogen d-tartrate as about -30°, and the hydrogen dcaii:- 
pliorat-^ as about -6°. 

The low V dues obtained for the moiecular rotatorv powers fo: 
the optically active ioji, (C;jI,)(ai!,)(Cn 3 )(NH 2 )-Kb are rather 
noteworthy. For the sake of coTiiparisoii, the value of [Mj^ lor 
(C^c^j}(C2H5)(CH3iNCl*OH, 41° (J. Meisenheimer, I/er., 1908, 41. 



ICOMPOUNDS CONTAININO AN ASVMMETRIO NJTHOOEN ATOM. 607 


f 


b), and that tor ((^A)(C\H,)(CH,)(C,H,)m, 64-4^ (Wedekind 
»d Frohhch Jer 1906, 39, 4437), „ay be eited, but tiie com 
lanson ,s of httie value as the molecular rotatory power is so 
reatly mfluenced by the chemrcal constitution of the cLpound 
f Autoraccm.sat.on occurs in the case of these compounds; it takes 
.lace rapidly m the case „ phenylmethylethylaronium Camphor- 

aieiitylour hours. the case of the hydrogen d-tartrate the 
nvcrsion occurs very slow, y; the active IsvLdide which i 
.btained from the hydrogen <7tartrate also undergoes a parti 
accmisation on keeping in alcoholic solution Th7 LI 

i^-camphorate, which is very slowlv r<»cni j 

r f 1 f . - ^ ^ y resolved, racem ses within 

pcuty hours of making up the aqueous solution. 

Experimental 

...ia..a i. . ,.,1, 4 J LS Sr.",‘ 

, «‘p 

purified by conversion ilo its h i is 

146--d470,Ld not r, Sil as 

:0-78, Calc.. Cl ss 20-58 per’ cent.) (Found, Cl = 

/'fi«i;/i,flri/.y(c(%/n:o„„„„ /„,/,*, (CoH>)(C„H,)(CH,KNHd)NI 
lliydrochiorida <43-l vrams) wasIreaLL" 'ti ^*‘^"''’*^"’-'’>lhvdra 2 ine 

he libei-aiel L.se Ltral;L“" 

potassium hydro.vide and r * 1 . ’ L* *"lo<‘oii dried over 

Uleciilar proport ion 'of methyl ioIdefL'sL 

and the niEvture c<«led in ice On the dir ' L' 

white crystals be.ran to 7 “ addition of a little ether. 

■U the cour.se of hvo davL’’ The 7 L'’’" 7'° * 
tiit 114—^115=’ Tju! *' ' product (oS eranis) melted 

'™‘e., less so i 1 a oL , »l>'Wo in 

‘■>»‘«hic in b™;;!: i' 
but the meltiij4P noin* ' ■ 

(-■ «. .1 „. a . .. 
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rhenylmethylliydrazine (lO'S grams) was mixed with one molecuh. 
proportion of ethyl iodide (13’2 grams); the mixture was coolo,; i, 
ice, and on the addition of a little ether a white turbidity 
produced, which on rubbiJig became crystalline. After three dhr 
the crystalline product was collected, washed with ether, and drier 
in a vacuum desiccator. The crude product (1T8 grams) mn]U[ 
and decomposed a-t 106 — 108°, and was recrystallised from ha 
alcohol; the purified azonium iodide melted at 119° with decora 
position. A mixture of the azonium iodides obtained by the tw. 
different methods gave the same melting point; the first metlio. 
of preparation gave much the better yield : 
l}143S.5gave0-2047 CO., and 0-0725 HoO. C-38'8l; H-5'G, 
0-lol7 ,, 13*65 c.c. K, (moist) at 28'2° and 758 mni. N = 9 :i, 
a 2747 0-2313 Agl.' l-4o-4S. 

0-2858 „ 0-2420 Agl. 1^45-76. 

requires C'38‘S4; H--5'4o; K-IOT ; 1~45'61 per ecu; 

Action of Iodide on VhenijiithijihiidKizim' ]! !/drochion<i< . 

Phenyletliylhydraziiio hydrochloride (2 grams), dissolved iti 
chloroform, was mixed with methyl iodide (2 grams). The mixtiu-; 
was at first cooled in ice. and was afterwards allowed to reinaiii 
at the ordinary teinperature for three (lays without any crystals 
appearing; on evaporation on the waterbath, practically all li,- 
phenylethylhydrazine hydrochloride used, melting at 147°, \v;h 
recovered; thus, no combination occurs between methyl iodide anc 
plienyletliylliydraziiic hydrochloride, whilst the azonium compouiid 
is formed if the free base Is ini.xed with methyl iodide under simitar 
conditions. 

Pht iiijlintthultthi/hiionmm If ijdro ) ide, 

(Cyi5}(C..H.)(CH,){NH..)N-On. 

This substance is prepared by the action of moist silver oxid. 
on an aqueous solution of phenyhnethyleth^dazonium iodide. Tli- 
mixture is agitated vigorously for some lime at the ordinary ten 
perature, and after filtration, a strongly alkaline aqueous solutini; 
of the hydroxide is obtained. The liydroxidc is obtained as a 
colourless syrup, wliicJi docs not crystallise on allowing the solutio:; 
to evaporate spontaneously in a vacuum desiccator; on keeping fiu 
some lime it becomes coloured, with slow production of minute '.'-i' 
bubbles. 

On .jcatiiig the syrup\' hydroxide iii aji oil-bath u{> to 130'', n 
decomposes v.ith evolution of ethy’lene; water is also produced, ainl 
the (lecoiiipoaitioii may be represented thus : 

(C,Hj(C,H,)(CHs){NHi,)N-OH= C,nj-N(0'a,)-NH„ ^ CjII, + H,0. 
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II is to bfi iioteO that Hjp, jiiethyl grouj) does not split ull, as is 
Mierally the case, but remains attached to the nitrogen atom. The 
>siflual oil is strongly alkaline, and attempts inarJe to identify 
lienylmethylhydrazine as its acetyl derivative were unsuccessful; 

, inferred that the secondary liydrazine produced undergoes 
artlier decomposition. 

The subject was not pursued further owing to lack of materia]. * 
J'heinilniethylethylazonlum d-Oamphor-0-sulii!iona(e, 

'(C„H5)(CJIO(CH,)(NH,)N-.SOs-C,oH,;0. 

Tlie finely powdered azonium iodide (15 grams) was added in 
mail quantities at a time to one molecular proportion of finely 
|)o\vi!ered silver r/-camphor-;S-sulphonate dissolved in boiling ethyl 
icetHte moistened with a few drops of water on the water-bath, 
riie contents of the flask were kept shaken, and after the addition 
)f the whole of the iodide heating was coiiUiuied for another half- 
hour to complete the reaclion. The ethyl acetate was then distilled 
Dff. and the solid residue consi.sting of the azonium camphorsulphon- 
ite and silver iodide transferred to a .So-Kiilet apparatus and 
sxiracted with ethyl acetate until only silver iodide remained 
bfdiind. The crude cainphorsulphonate (17 grams) obtained in tliis 
ivay melted at 133 — 134^. and after being again extracted with 
K'ptone and crystallised, it melted at 134 — 135^; 

l)T2U0 gave 0-2640 CO., and 0*0853 K>0. C-59*99; H = 7-9. 

requires 0=59*69; H = 7-85 per cent, 

The cainphorsulphonate was crystallised several times from 
luetoiie, and its rotaforv power delermined, witli tlie following 
ivsull : 

0';h]34 grain, made uj) to 21-1 c.o. with water, irave. in a 2-dciu. 
tube at 28°. Oj, t 0-295° whence [ajp ■ 9 34"' and [MJ,, - 
35-7°. 

The ohservations were made thirty minutes after solution. 

The molecular rotatory power of the r/ camphorsulphonic ion i? 
[Mjj, -51°, whence the basic ion has approximatelv [M],, -15'3". 
Oil preservation, the rotatory power of the solution graduallv 
increased until after tweiilv-four hours the constant value 
' 52° was attained. 

Determinations of rotatory power made with another sample 
independently prepared and fractioiiallv lecrystallised from a 
mixture of acetone and ethvl acetate gave the following result; 

tl'4385 gram, made up to 2()-2 c.c. with water, gave -f 0-425° in 
a 2-dcm. tube at 29°, whence [aj^ -r9-79° and [Mji:) -r37'4°. 

The observation w;us made fifteen ininutos after solution, and after 
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twenty-five minutes the value (M]p was obtained. '1\ 
rotatory power became constant at the value for the acid ion witluj 
twenty-four hours. 


l‘he.uylme.iliyIeihylfizoitium. V](\iiniciilor'i(h^ 
[(CcH5)(aTl5)(CH3)(Nir,)N],FtCl,. 

On adding platinic chloride solution to a concentrated aqiieojic 
solution of the above camphorsulphonate, acidified with concen. 
trated hydrochloric acid, an orange-coloured, crystalline substance 
separates. On crystallisation from hot water containing hydro 
chloric acid it is obtained in arborescent, orange-coloured needles, 
melting and decomposing at 159®. On keeping for some time tlio 
salt becomes dark brown, and the melting point falls: 

0-1221 gave 0-0333 Pt. Pt-27-27. 

CisHgoN^Q^Pt requires Pt= 27-46 per cent. 


Phf.nylmtthyUlhylazoniinn A uricliioride, 

[(CeH5)(aH,)(CH3)(NIT,,)N]AuC],. 

On the addition of gold chloride in hydrochloric acid solution (o 
a strong aqueous solution of the above campliorsulphonate, a yellow, 
crystalline substance ls precipitated; this is practically insoluble in 
cold water, but moderately so in hot water, from which solvent, in 
the presence of hydrochloric acid, it crystallises in golden-yellow, 
stout prisms, melting and decomposiug at 97®. This salt alsu 
changes colour on keeping, turning into a deep violet, liygrosco])lc 
substance : 

0*1606 gave 0'0G465 Au. An -40-26. 

CjH.^’^CliAu requires Au-40-23 per cent. 

Vhe.nylme.ihylethijlnzonium ll iidroqfti iX-Tartrate, 

(c„n5)(C2H3)(cn3)(Ni)N<';, i i,o,, 

One molecular proportion of phenylmetliyletiiylazonium iodide 
is dissolved in alcohol, the solution agitated with a slight excess 
of the calculated quantity of moist silver oxide for some time at 
the ordinary temperature, and then filtered into an alcoholic 
solution containing one molecular proportion of tartaric acid. The 
alcoholic filtrate is concentrated on the water-bath, and then treated 
with ether until a white turbidity is produced; this on beinc 
rubbed becomes crystalline. The solid substance is purified liy 
recrystallisation from alcohol, and forms colourless, thin prisms, 
which melt at about 80® to a viscid liquid: 
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O'l 4-175 gavp.O'S.ISS CO, and 0-0934 fljO. C=^48-82; H = 7-27. 
n-U78 „ 9-25 c.e. Nj (moist) at 24° and 761-2 mm. N = 8-81. 

requires C^52-00; H^6-66; N = 9-33 per cent, 
requires C-^49-05; H = 6-92; N = 8-80 per cent 

Tlie salt thus appears to contain one molecule of water of crystal- 
igation. 

The hydrogen d-tartrate was recrystallised from a mixture of 
Jcohol and ether, and a determination of its rotatory power gave 
he following results : 

0-.5072 gram, made up to 22 c.c. with water, gave, in a 2-dcm. 
tube at 25°, Op -h0-59° whence [<i]p-hl2-8° and 
[M]p 4- 40-7°. 

After several more crystallisations the following value was 
btained : 

0-4498 gram, made up to 20-95 c.c. with water, gave, in a 
2-dcm. tube at 30°, Op -h0-16°, whence [alp -f 7-21° and 
[Mjp -0 22-9°. 

Tlie mean value for the hydrogen tartrate ion, is 

\lj„ +42°, and consequently the value for the basic ion, 

(C8H,)(C,H5)(Cn.,)(\H,)N, 

[.MJp -30° approximately. 

The results of rotatory-power <leterininations made with a sample 
repared independently and fractionally recrystallised from a 
li.xture of alcohol and ether gave the following results. The 
ibstance was dissolved in water, and made up to 19'9 c.c. at 23°. 
he rotatory-power determinations were carried out in a 2-dcm. 
ibe, and the observations were made about thirty minutes after 
aking up the solution: 


ht recrystalli.^ation : 

ag.. 

[«i,. 

l-'l]:. 

O 'JS't.’i i(fain siO’-stiiiifi- 

^o-3;7 


+ 42'r 

’iiiil recrv.’itallisatina : 

O':')! 13 gram bubstaiJCf 

+0-519' 

+ 10 15 

+ 32-3^ 

3ri! i-et'rvstalIis:itioii : 

|.|■■3194 uraiit siibsUiK'p . 

; 0-3yr: 

■ 9-42^ 


alter 3^ hours ... . 

0-12 

9 -93 

31 •: 

,, 21 

n-42;5 

I'.i'O 

31-3 

,, ,, 

(l■4U 

9 '49 

30 2 

Final rt'f'TvstaUiKathin ; 

giani suhstajici' 

-4- il -259 

-7 04-’ 


utifr 25 liciirs 

0-27t5 


23 '9 

The values of [JI]p given 

above are calcnlate<l for tbe 

composition 
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This salt was precipitated in very minute crystals wlieii tl;: 
solution of the above tartrate (having [M](, +22‘4°) was rend(t(,; 
faintly alkaline with sodium carbonate solution, and then treaie. 
with solid potassiiiin iodide. It was recrystallised from a mixiuj; 
of alcohol and ether, and melted and decomposed at 115 — 116^; 
01161 gram, made up in alcohol to 12 c.c., gave, in a 1-dcm. hil), 
at 24“ Op -0‘05°, whence [aj„ ~5'2° and -14'4', 
The observations were made about thirty minutes after solutiui, 
After forty-two bonr.s the values obtained were a-Ou,; 
|ctj^, -3'1“, and [hIJj, — ST)“ Some nicemisatiou ihus occurs uiii 
the active iodide in alcoholic solution. 


J‘/it’n>//mf’tl(i/hthi//ii:ouiiirn Jlydrogen d-Ct(iitphuriil< , 

One molecular proportion of tlie azonium iodide was dissolved ir 
alcohol, and treated with a slight evcc-ss of moist silver oxide at tii- 
ordinary temperature. After being tlioroughly agitated for son,.; 
time it was filtered into an alcoholic solution containing oiif 
molecular proportion of ff-camphoric acid. The resulting soluiic!; 
was evaporated on the waiei-l>ath as far as possible, a turbid litjuk 
containing a little- metallic silver being thus obtained, which wj;. 
again filtered. On the addition of ether an oil separate.^, wlin;;, 
after reniaining for a few hours, deposited a considerable quaniiiv 
of colourless, prismatic crystals. The oily matt^n- was again d;.- 
solved in alcohol with tlie addition of sutheient ether to prodiu- 
the white turl)idit-y, and on allowing to remain for some time 
became crystalline. On recrystallisatioii from liot alcoiiol the .^a; 
was obtained in rhombic plates, melting ami decomposing . 
178 — 179“ Por analysis, the salt was dried in the steam-oven : 

0-1335 gave 0 3162 CO., and O'lOlO il/). 0'-()4-6; 1[ = 3-41. 

Cj^TIgoO^X., requires C--C)514; [l 8o7 per cent. 

The rotatory power of tlie salt, decrca.sc.s very slowly witli siu.\r: 
sivc crystaliisations, and becomes constant, after about sew: 
recrystallisalions. In the following determinations tlie subslaii.- 
was dissolved in water, uiade up to lO’O c.c.. and e.vaniined in < 
2-dcm, Lube at 23“ about thirty minutes after making up ib 
solution : 
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l.st rccry«tal]isation : 

OT60J^ ^'raiii substiiiiCi; 

2nd lecry.stallisation : 

0'2046 gram substance 

4tli recrystallisation : 

0'2865 gram aub.Htancft 

fith recrysUllisation : 

0‘22]8 gram substance 

7th leorystallisation : 

0']256 gram aulistanre ...... 

al't^’r 20 houi'ji 


a. 

r-in. 

[M],, 

-f 0-27b'' 

+ 17-0- 

-i 59 'd" 

-1- 0*327^ 

+ 15-9'' 

•t 




+ 0-468'' 

t 16'25' 

+ 5G-0' 

+ 0-362'’ 

+ 16-24'’ 

+ 56-8^ 

+ 0-199” 

+ 15-77’ 

■1 55-2' 

0-219 

17-35 

60-7 


The mean value for the acid camphoric ion, C,„II„ 04 H-, is 
(Everatt, T., 1908, 93, 1233), and cousequently the 
neaii value for the basic ion is about [M]|, -6’2°. 

Most of the rotatory-power determinations were carried out witli 
lie Landolt-hippich triple-field polarimeter purchased out of a 
ipecial grant made by the late Eastern Bengal and Assam Goverii- 
uent, of which grateful acknowledgment is made here. I have also 
iiuoh pleasure in thanking luy friend and colleague, Mr. E. R. 
ft'atsoii, for the kindly treatment and encouragement in my work 
vliich I have received from him. 


file further study of this and other azoiiium iodides is in 
51'ogress. 

ThR CUKMJfAl, LMmiiATOIlV. 

C'oLI.KCK, Da^ta, Cks'CAL, Iniha. 


LXIX.^7'/((' Fonnalioii of Cijdic Cotaponioh from 
Deriratives of'l : ■2'-Ditoli/l. 


By James Kessei!. 


’KOii an earlier paper (Kenner and Turner, T., 1911, 99, 2101) it 
.ppeared that a close relationship existed between tlie derivatives 
if i: 2'-ditolyl and those ol o-xylene. Thus, 2: O'-dialiielivdo- 
liplieiiyl underwent condensation in presence of alkali hydroxide 
.'ith the production of an f-lactone (I), a reaction which was exactly 
ualogous to the produclioii of plitlialide (H) from o-plithalahleliYd'e 
11 similar circumstances : 


cHpCIiO 

yiyCHu 


cv-ir-co- 




( 1 .) 




,CiI., 


>'• 


, 11.1 

s s 
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Further, the formation of l-iinino-2-cyano S : 5 (Hbenzo-A’-®-r;/(/„. 
lieptadiene (III) from wm'-(licyano-2 : 2'-ditolyl nniler tile influciuc 
of sorliuin ethoxirie corresponded with the reaction observed ),y 
Jloore and Thorpe (T., 1908, 93, 165) in tlie case of o-xylyleiie 
dicyaiiide : 


4hfCHj-CN 




CH^-CN 

CHg-CN 


CA.OH(CN) ^ 
Ch/ 

(III.) 


CH(CNK 


►c:nh 


These observations, coupled with the formation of an anhydride 
and an imide from diplienic acid, led to the suggestion that the 
2 2'-position iii diphenyl derivatives is an effective oriho-positioi), 
and that the seven-inembered doubly unsaturated rings produied 
in the above reactions are more closely allied to saturated ci/chr 
pentane derivatives than to those of c//c/oheptaiic. 

These views have received important support from the fact (siiue 
cninmunicated to the author by Dr. J. F. Thorpe) that it is nut 
possible to synthesise <lerivatives of c^c/ohexane from ae-dicyaiiu- 
pentane under the conditions of the imino-condensation ju'i 
mentioned. The reaction therefore constitutes a sensitive test ut 
the proximity of the to-cyaiiogen and the l-uiethylene radicles in siui; 
conipouiids — as, indeed, would be expected in view of the entiif 
absence of constraint" from the conditions under which llif 
I'eactioii is carried out. 

The experiments now to be described were undertaken in onlt-r 
to accumulate further evidence in connexion w’itii the synthesis d 
cyclic compounds from derivatives of 2: 2'-ditolyl, and as a result 
it jjiay be said that the relationsliip indicated above is completely 
established, so far as the formation of seveii-membered rings 
concerned. Further, an illustraliou is supplied of the fact lint, 
contrary to the opinion so widely entertained, the mere nuitiU.- 
of carbon atoms may not be the most important factor in det 
mining whether ring formation can or can not take place, 

in the lirst place, it was shown tliat a)(ij'-<libromo-2 : ^'ilitolvl 
condenses with ethyl malonate in presence of sodium ethoxi<le will: 
the production of duffn/l . b-difjtnzo-^-^'^-cyciohrpffti/n in-i : I d 
ctirlxi.ri/liii'' (IV) in a manner which recalls the formation of diethvi 
hydrindenedicarboxylate (V) from «y-xylyleue tlibromide (rerkin. 
T., 1888, 53, 7), and of diethyl peiitamethylenedicarboxylate fruji. 
aS-dibroJiiobutane (Haworth and Perkin, T., 189-1, 65, 9G; Stauss, 
lit:-., 1894, 27, 1229): 
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all/CHjBr 




+ Na,C((;0,H:t), 


c,jrou, 

(IV.) 

(V) 

Til the case of licxametliylene dibromiile, Haworth and Perkin 
cit., p. 599) foiiiiil that only a very small proportion was con- 


V - ' A - -J .. .a.iirni was coil- 

nnted into the (-//c/oliejitane ilerivative, the main product lieino 
[]„. oiHMi-cliaiii tetraethyl octanetetracarljoxylate. In the present 
iiistniice, liowever, the tendeiu-y to form the scven-iiieinhered riiic 
is so great that even in the presence of two molecular juojiortion} 
)1 ethyl mahmatc the reaction takes the same course a.s indicated 
iliove and one-half of the ethyl maloiiate is recovered nnchaiived 
Purtlier, when diethyl 9 : 2'-ditniyl-a.u'-dicarl)oxylale is heated 
nth sodium in benzene solulion, it readily undergoes the Dieckniann 
loiide.isatiou, and c//,y/ 6 : 5-/,/,c„.-„.Aaoi evclo/op/m/iVcc-l-onr- 

i-rarlm ry/rid- (VI) is produced to the e.vtent of SO per cent, of the 
lalculated amount r 

c„iipCii.,'Cu,Et 9,iHv0ii((.:u.,>:t).^ 

CjlIptlHpCOjHt " C,.H, 

(VI. 

fins coinpounil give.s an indigo-lilue coloration with ferric chloride 
Dliit.on, .and has |,rononnced acid pro).erlies, since its copper salt can' 
e isolated by treatment with copper acetate without anv ...recant ion.s 
iciiig taken to neutralise the acetic acid .set f.ee. This' iiehavioiir is 
a agreement will, that nf ethyl c,/c/„pentanonocarho.xvlate a^ 
intrasted with tlie correspo.nling cyc/„l,c.vanune and cvc/olim.tanone 
envatives (I)iecku.ann, .l„Wc„, 1901, 317, 39), hut the two 
ases are, ol course, not strictly comparahle, since the presence of 
a adjacent benzene nucleus w-ouhl in any circumstances he expected 
) increase the acidity of the compound now described 
Ji. the case of this reaction it is not possible to institute a com- 
mso.i with tlie behaviour of the corresponding o-xviene derivative ''■ 
‘«use neither this, nor. indeed, any other cumjionnd not of .n.reiv 
piat.c nature had Imi.erto been .stmlied ,n this respect; but th'e 

italiied hri) '\‘ tavourablv with that 

ho C SC ol etliyl adipate (M) per cent.), whilst the viehl of etilvl 

o^abonl'Tr'’"''^^ "iv"';"'' ‘™" ■'■'"'"'”'^'1 

onl> ahont 10 per cent. (Dieckniann, h,,-. cit., p. 50), 

* diet hjl l..„e.lia„,S,.. lu O.i. 


s s 2 
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A further instance of tlie reaiHiicss with which ring-formation 
of tile type under discussion takes place is contained in a recent 
paper by Weitzenbock * {Monat%h., 1913, 34, 199), in which it is 
shown that tD(o'-dialdehydo-2 : 2Mitolyl is condensed by sulphuric 
acid to an <aldehydodibenzocyc/oheptatrieue (VIl) : 


C,.H4-CH2‘CH0 


9eH,-C(CHO) 

CH, 

(VII.) 


>CH + H20 


The compounds now described, together with the dibenzocy(/&. 
li'eptadieuoiie previously obtained (Kenner and Turner, loc, 
render the more important derivatives of dibenzoc?/c/oheptadieiie 
accessible by the usual methods, but the appearance of Weitzenbclck t 
communication has necessitated the publication of the present pa})6r 
before the experiments in this direction were as complete as it liaj 
been intended to make tlicm. However, l-amintj-Z'.b-dihtir.i,. 
^^'Mydohtpiadivnt (IX) has been prepared by reduction of etjd,,. 
heptadienoneoxime with sodium, whilst 3 ; 


• tVeitzeubick refers (?or. ci7., 1 '. 218) to a compoujul, m. p, 222’, obliiind \. 
licatiiig iminocjimodibenzocyc^olicptadirue witli ctmeeutraled hydrochloric 
under pressure, and to which he is unable to assign a constitution. In coujiinrtir, 
with idiss F. G. Turner, I carried out a similar cx]%crimcnt under atiuospini; 
pi'cssiue two years ago. It was, however, found that (be product was a iniituiv . 
two coni]'ounds. one of winch, m. p. 220' (<.i\er 90 jkt cent, of tlie wlmhi) \i: 
insoluble in sodium carbonate solution, whilst the other, m. p. 219'', was huIiiIi'. 
The ((.mipositioji of each eorrespimded willi that of the e.vjH'cUd '2-ci/(nio-'i:[ 
ilibe >i;o- •‘■cychhepladun • l-onc (VIII). 

C,H,-CHd’N)v (.'.,H4-Cn(cy)v 

: ^CrNJl I 

L„ir, fU/ OH,/' 

(vn.) 

XoiMtfid portio’ii : 

01122 gave 0*3500 00., and 0*0944 C = S2 0l ; H_^4-80. 

Aeid ‘Portion : 

0 1002 gave 0*3024 00-. and 0-0144 11, ,0. C = 82*3 ; H •=4*92. 

0*2063 ,, 11*6 c.c. X.j at 30' and 726 mm, N = 6-27. 

requires 0-82*4 ; H^4-72; N =6-02 per emit. 

No ill pres.sion of nieltiiig jioiiit wag observed when the two coiiijiound.i 
mixed, and the two appeared to be iutereonveriible ; further, the uoii-ai id pm!: 
gave a brilliant wine-red coloralioii when heated with ferric ehloiidc solution, T.. 
prelindnavy investigation thus seemed to .show that the two coiiipouud.-i 
desJi.otropii ally related, and the description of the exjicTuneuts was defern d in,' 
the uppnrtiiiiity arose for a more tliorougii inquiry. 

It ,uay be jiointed out that the mimbcring used by WeilzeuUick in lliedesigai!;;-! 
of the above .mmo-compound is in contiavenlion ot the uauai inks of tlie th nci. 
sy stem, and as the compound in question has already been incorporateil in this .sysk- 
(Keniier am Turner, /oc. cit.) au alternative nuiiibering can <iuly lead t" coiilii?v! 
end is therefore undesiiable. 



COMPOUNDS FROM DF,H1VAT1VES OF 2 ; 2'-DlTOI,TD. 617 




(IX.) 




hf pi, ilrifiir. (X) can be obtaiiieil by tlie dry tlisf, illation of the 
liydroclilorifle of the base: 

(dr.IIj'CHj 
(X.) 

Tliis liydrocarbon is the analogue of iiulene, and, in view of the 
results obtained in the examination of the latter compound 
(Marckwakl, Ser., 1895, 28, 1501; Thiele, Bcr., 1900, 33, 3395; 
‘ iiiioht,, 1906, 347, 249), the further examination of dibenzo- 
;:/( 7 r)heptalriene is a matter of considerable interest. Unfor- 
tunately, tlie yiehLs obtained by the ,above process are prohibitive, 
iiid attempts were therefore made to obtain diljcnzocycfoliepta- 
rlienylamine in a more convenient manner. This object was 
ittained by means of the series of reactions represented in outline 
the following scheme : 


blpCTl., 


>C{C()2Et), 




i 


NH. 


C„11,-CH,'^V“ 


0,dl,-CTl,„^ 

CO.El 


All these reactions give good yields, and it is hoped that, possibly 
by the use of the phosphate method of Harries {Ikr., 1901, 34, 
}00) or the exhaustive methylation method of \Mllstatter {/kr., 
1907, 40, 3979, and other papers), dibenzocyr/oheptatrieiie may be 
)htained in sufficient quantity lo permit of its closer study. The 
listillation of hariuin. 3: ^'diheit 20 -l^'-^-cyc\ohept{iclieN(-l-mo/i 0 ‘ 
Uirhoxylate furnished a hydrocarbon, hut this was apparently not 
liiiciizocyr/oheptatricne, although Perkin and Revay (T., 1894, 65, 
ilGj foiiiirl that barium liydrindenecarboxvlatc is convened into 
ii'lene under these conditions. 

\\ hen the attempt is made to ascertain the cause of the readiness 
ntii which the formation of seven-membered rings from derivatives 
f - . 2 -ditolyl takes place, two modes of explanation suggest thein- 
elves. 

The first assnnies that the two benzene niioloi are not, as is 
sually considerei] and is required by the ordiiiarv tetrahedral 
islribiUion of the valencies of the carbon atom, represented by 
^l)t but are mchiied to one another in such a Tuanner as to 
ring tlie carbon atoms in the 2: 2'-position as close to each other 
s ill the ordinary ortho-position. This assumption makes 
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2 : 2'-<‘litoiyl directly comparable with o-xylene, as indeed lias iir^v 
been shown is tlie case, and has been advocated by Kaufier (.1 /nialn,^ 
1907, 351, 152) to explain the production of some reinarkal.lt; 
compounds of tlie type shown (XII): 


/\ 

\/ 

/ 


/ \ 

1 

\ 

^ \rs 

iX / 

/\ 

/ 

/ X 

\/ 

\ 


X / 

(XI.) 


(XII.) 

(.\III.) 


Kaufler assumes that tlie configuration of dipiieiiyl is represeiiUd 
as shown (XIII), but does not specify whetlier he considers thf 
two benzene nuclei lo be in parallel ])lanes or coiilanar. In the 
former case ring-formation should be equally possilde with 2:2'-, 
3; 3'-, and 4: 4 '-derivatives of diphenyl, whilst tlie latter postul;U{,« 
the equivalence of the 2: 2'- and the 3: 3'-positiou8. Quite apan 
from the severe strain eitlicr alternative would impose on the carbon 
atoms connecting the nuclei, both would appear to be disprove! 
by tlie fact that diphenyh3 ; H'-dicarhoxylic acid does not furnid: 
an anhydride (Ullinann, A/umlf/iy 190-1, 332, 73), whilst the 
2: 2^-derivative (ordinary iliphenic acid) is well known to do hy 
T his argument, however, fails if the dicarboxylk* acid be in reality 
a 3:5'- as coiitrasteil with a 3 : 3'-derivativc (compare Cni , 
Cmdflmrd, and Mickletliwait, T.. 1012, 101, 2298), and it wntdi 
be interesting to know whether 3: 3'-dinitro(llphenyl could he cft;- 
vertetl, for instance, info an azoxy-componnd or a thiociiri)!nni!- 
derivative corresponding witli XIl. The author has not yet li;!' 
tliG opportunity of studying other 3: o'- or 1: r-derivalives in thi: 
ros]iect. 

Tlie second exjil.'inalion was brought forward in the provion; 
comimiiiicalion, and, accejiting the ordinary formula, was based oi. 
tlic view that the presence of tlouble bonds in six- and sevvi 
iiiembered rings dimiiiislies the strain ami makes them more I'-ii' 
parable with tlie saturateil llve-membered ring.* 

According to tliis explanation, the mean strain in the doulhy 
nnsaturated heptametliyleiie ring is 5'2', and it would thereffr: 
be expected that a five meuibcred ring would he formed in prefereu-.> 
to a seven-membere<l ring of this type. Experiments carried "H’ 

* In hi:s w.'iy, ihi’ im-aii stniiu ill tl;e iiciizeiic niolevlile was culculsitcl ;is :: .o : 
fliis calculnlifii has siiici* tei-u eairieil <mt, apiian iuly iinltpi'inU'iitiy, ty 
(I'roc. K. Ah'id. ft </■ ii.s-r-A. .■ImsUrtltim, Uil2, 14, 100»1 ; eiiui|>an' .lnn. U- • 
191'-, ]'. 114 ill (•ouncxiini witli soim,- inienstinj; <iH'culati"ii,s in iTg-iril I - it 
beiizviiC ['loblcJii. 
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ill Ihis laboratory by Miss A. M. Matliews, B.Sc., are in agreenient 
ivilli tills inference; 2:3:2': S'-diplienyltetracarboxylic acirl is con- 
verted by acetyl chloride into the dianhydride (XIV), and no sign 
of the compound (XV) could be detected: 


/\C0,H 

I 

, ,CO,tl 


\ 

1 

/\co. 


,CO' 

\/ 

(XIV.) 


>0 


\/C0 


lO 


A / 

/ \co 

(XV.) 


Since tills hy])utlie8is lays stress on the jiresence of the doulile 
bonds, it lollows that the simultaneous formation of seven-membered 
rings in the 2: 2'- and the 6: 6'-positions of diphenyl should not 
be possible under the comlitions used in the above experimenls, 
anil it will be necessary to carry out exjieriments in this direction. 
The synthesis of dihydroxypyrene * (XVI), recently recorded by 
■\Veilzenb6ck (foe. n't.) : 


ClI, 


■\/\ 

cir, 

c:o.,H 


/\ 


90- 

CH.,n 


CH, 

/(TO 


+ 211,0 


•XVI. I 


ciiiiMiit be considered as evidence agaiii.st this contention, siiirc it 
i.s well known tliat six-iiiembered rings are formed in tiie majuritv 
of cases almost as reailily as (ive-memtiered rings. The reaction 
is of inlerest, iiowever, as showing tliat tlie 2:-2'- and (lie 
(i: C'-posilions in diplienyl arc relatively equivalent. This fact, 
on the Ijypotliesis of inclined nuclei discussed aliove, can oiilv iic 
(Kphiined if tlie two benzene nuclei l.ie in jiarallel planes. As tlii.s 
assiimjilioii is untenable (witii the reservation already inriioated), 
(lie llieory tliat tlie nuclei are ineliued must, in tlie autlior's oiiinion, 
lie regarded with a very considerable measure of reserve, although 
It must be conceded that the prorhiction of Kauller's tliioearbamiilc 
derivatives does not admit of any other olivious e.vplanation. 

bxperiments have also been made with the view of syntliesisiiig 
derivatives of ilibcnzoci/c/ooclailiene. Thus, as o-xvivleno dibroinide 
and disodiiim etlianclelraearboxylate condense witll the foriiiatimi 
cl a tclralivdnimiphlhalene derivative tPerkin, T., 1S8S. 53. 7), 

bxpi riiiii iiis har iiig l.ir tfirir iil.ji-vl tlie syiitliesis u( eoiii[Hnui.is nf siiiiitu lyp. 
laive been in jirogiess for smile thiie in tills latoralnrv. 
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it was li()j)e(l that tucu'-dibronio-!] : 2'ditolyl might beliave in a similar 
maimer : 

ail,-CTI,Er Na,C(CO,Et), _ C,H,-ClI,-C(CO,Et) 

CjH.i-CHjBr NaqCO^Et)^ C,.H,-CH2-C(C0jEt)j " '' 

(XVII.) 

. A product was aidnally isolated, the percentage composition of 
wbicli agreed witli tliis constitution (XVII), but tlic determination 
of its imdeciilar weight by the cryoscopic method has thrown doubt 
(III liie accuracy of this formula, and the reaction must therefore be 
furUier investigated. It may be remarked that the mean strain in 
a rvc/ooctadiene ring amounts to 8°49', which is considerably less 
liian that in the saturated cyc/oheptane ring. 


Experimental. 


; b’Dihfi/zo-l^'-^'Cydoheptmfieiie-l : \-ffii-arhoxi/Hc 


A cid, 


A solution of diethyl malonatc (8 grams) in freshly distilled 
anhydrous ether (120 c.c.) was added gradually to a hot solution 
of sodium (2'3 grains) in absolute alcohol (30 c.c.) in a reflux 
apparatus. Before the separation of diethyl sodiomalonate from 
the warm mixture had commenced, a solution of cow^-dibronio- 
2 :2'-clitolyl (17 grams) in absolute ether (140 c.c.) was run in. The 
mixture at once became turbid, owing to the production of sodium 
bromide, and, after the initial vigorous reaction hud subsided, tlm 
mixture was heated on the water-batli for three hours. After 
filtration, the ether was removed from tlie solution, which was 
neutral to litmus, by distillation. The residual oil consisted of 
almost pure diethyl dibenzocyc/oheptadienedicarboxylate, and 
slo^vly becatrie converted into a mass of crystals. In order to isolate 
the dicarboxylic acid, the oil, dissolved in absolute alcohol (250 c.c.), 
was returned to the flask containing the sodium bromide, and the 
mixture was then lieated on the water-bath with a solution of 
potassium hydroxide (10 grams) in water (10 c.c.) until hydrolysis 
was complete, the operation requiring about half an hour. Undulv 
prolonged treatment re.suUed in partial elimination of carbon 
dioxide, for the final product had a low melting point, but gave 
satisfactorily pure material when subsequently converted into the 
monocar boxylic acid. The product of hydrolysis was worked up in 
the usua^ manner, tlie dicarboxylic acid being precipitated from tlic 
‘solution of its potassium salt after tlie latter had been extracted 
with etlier to remove impurities, whicli rendered the solution 
slightly tuiluu. The yield of crude product was nearly 90 per 
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(.put of that calculaterl. Aftor crystallisation from dilute alcohol, 
the acid was obtained in colourless prisms, which melted at 205° 
with loss of carbon dioxide : 

0-1106 gave 0-2922 COg and O'OSU H^O. C-72-05; 11-516. 

C17H14O4 requires C — 72‘34; n = 4‘97 per cent. 

The diethyl ester, isolated in the manner already described, was 
purified by crystallisation from light petroleum (h. p. 40 — 60°), 
and formed rhomhic crystals, which melted at 64° : 

0 1464 gave 0-3992 COg and 0 0872 HgO. C^74'37; H-6-62. 

C2]Il2204 requires C — 7i‘54; H — 6'ol per cent. 

It was recovered unchanged after several days from its solution 
in alcohol, saturated with ammonia. 

The dthydrazide was, however, produced when the dietliyl ester 
was heated with hydrazine hydrate in alcoholic solution for several 
liours on tlie water-bath, and crystallised from alcohol in lustrous 
leaflets, which melted at 246°. 

0'1556 gave 24‘1 c.c. No at 17° and 748 mm. N = 18'03. 

Ci 7 Hj 302N4 requires N-18'01 per cent. 


3 : 5-fdi6c»so-i^‘^-cyclo/fc/»/m/fc/ic 1 cur/voi . ylic A cid, 


This acid was produced when tlie dicarbo.xylic acid just 'ie.scribed 
was heated in an oil-bath at 210° until tlie evolution of carbon 
dioxide iiad ceased, Tlie product was cooled and dissolved in 
sodium carbonate solution. After e.xtraction with ether, the 
solution was acidified, and the precipitated acid obtained in good 
yield. The acid was purified by crystallisation from dilute alcohol, 
from which it separated in flat needles, melting at 158-*'; 

0-1486 gave 0-43T6 CO. and 0'0808 H-.O. r-:80*31; U-G Ol. 

requires C= 80'67 ; IT --5-8-'' per cent. 

The harinm salt is best prepared by the gradual addition of aii 
alcoholic solution of the acid to a hot solution of barium liydroxide, 
and separates from its solution in opaque clusters of needles, con- 
laiiiiiig water of crystallisation, whicli is given up at 180° : 

0-3144 gave 0 0392 R.O and 0-10.52 BaSO,. = 12-53; 

Ba-19-40. 

(^ifiH230.).Ba,5IL0 requires TBO - !2-8 ; Ba — 19‘67 per cent. 

When the anhydrous barium salt was lieate<l under diminished 
pressure, it decomposed without any charring, and a colourless, 
viscous oil was produced which did not distil. The oil was isolated 
in the usual manner by extraction wdth ether, and in the course 
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of two months a few elongated hexagonal plates separated. 
could not, however, be separated from the remainder of the materia] 
No semicarbazoiie coiild be prepared from the product, which there- 
fore did not contain a ketone. Wlieii, however, it was treated witi, 
alcoholic picric acid solution, a picrafe was obtained, wliic,, 
crystallised in rerldish-brown prisms, melting at 147 — 149*^. Tljt 
further examination of this compound was postponed until it conj,; 
he compared with the picrate of dibeiizoryc/oheptatrienc, when it 
was found that a mixture of the two picrates melted at 110°. Jt 
tlierefore followed that the decomposition of the barium salt lia^j 
not taken place in the same mauner as that observed by Perkir 
and Revay in tlie case of hydrindeuecarboxylic acifi, whieli w;;. 
converted into indene (T., 1894 , 65, 246). Tlie nature of ihi; 
reaction will be the subject of closer investigation. 

The n)etJn/l ester was prepared by saturating a cold solution of 
the acid in methyl alcohol with dry hydrogen chloride, ;ni/i 
working up the mixture in the usual maimer after three d;iy? 
The ester was obtained as a highly refractive colourless liquiil o; 
high viscosity, boiling at 288°/lSl mm., and gradually crystallisoi 
to radiate aggregates of plates, which melted at 44 45°: 

0'2006 gave 0T>934 CO., and 01126 H.d). C-SO'GS.; H-6'2n, 
requires C = 80'95; 1I~6'35 per cent. 

The rfhf/I ester resulted when the acid was esterificd by niojii; 
of sulphuric acid. It boiled at 244°;'43 mm., and was a higlilv 
refractive viscous liquid, which did not solidify; 

0T746 gave 0'.ol84 CO., ainl 0 1058 11,0. C -80’98; 11 --G 73, 
CisH[,0., requires C — 81'20 ; Jl - 6 76 per cent. 

The rhlnriih was prepared in the usual manner by treating i::‘ 
acid with pliospliorus ])entachloride ami boiIe<l at 235 - 60 min, 

0'3S76 gave 0-2144 AgCl. Cl-13’68. 

C],;H,; 50 C 1 requires Cl -- 13-84 per cent. 

The aui'uli- was best jmepared by the gradual iniditimt of n 
chloride, previously heated to 100° to increase it.s mohilitv, to a ie3 
aqueous ammonia solution (D O'SSO) in a mortar. Each drop ; 
the chloride was well triturated with the solution before any fuitiiv: 
addition was made, and the reaction was finally completcfl u, 
warmitie the mixture on the water-bath. Owing to its !n:: 
viscosity, the chloride is practically iinaltackcd by ammoni;;': 
carbonate in the cold, and this meltiod is therefore unsuitable n: 
the p] c‘[)aration of the amide. 

It also i'e.;ults \\dien the methyl ester is lieated under pres'iift 
with aqueous ammonia solution (M ()-88d) at 130°, but the yuh 
is only nioder'’,te. 
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IJv crystallisation from methyl alcohol, the amifle was obtained 
11 jirisins', melting at 158°; 

gave 8'4 c.c. Ng at 18° and 728 mm. X — 5‘83. 

Cjc^i.^ON requires N = 5 0i per cent. 

It did not dissolve in sodium hypochlorite solution, and the 
itteiript to prepare the corresponding amine from it by the* 
jofmann method was therefore abandoned, 

Tlie hijflr/izif^e. was prepared by heating the etliyl ester with 
ixcess of liydrazine liydrate in alcoholic solution on the water-bath 
intil the mixture set to a solid mass when cooled. Tiie liydrazide 
vas separated by filtration from the liquor, and the latter usually 
uniished a further quantity of liydrazide after further lieating. 
'he compound was purified by crystallisation from alcohol, from 
I'iiicli it separated in matted needles, melting at 176°, The 
ivdrnzide is only sparingly soluble in water, but readily so in 
old chloroform or liot alcoiiol: 

O'lGlS gave IG'l c.c. at ID'O^ and 725 mm. N - 1 !’37, 
Cj^Hk'ON^ requires X-llTl per cent. 


'I'vtriihroni'hS : b-d [fiatf h n* <<• .1 cu! . 

A thin layer of finely ground dihenzo'yc/olieptadienecarboxylic 
iC'ifl was exposed in a desiccator to the action of bromine vajmur. 
Uter one week, the pasty ])roduct was transferred to a vacuum 
Icsiccalor contnining solid potas.«iinn liydroxide. It was then 
oinid tlial the aciil had increased in weiglil by an amount which 
PUS about u per cent, more than that corresponding witli the 
of four atomic proportions of hronhiio. The tetrabromn. 
aid was sparingly soluble in alcohol, acetic achl, or the iisu.ii 
irgaiiic solvoiits, )nu <lissolvcd easily in epichlorohvdriii, ami 
ejiaratecl from this solvent in small clustcr.s of o[*afjue ]}risms, 
iieltiiig at 272° : 

il'JoOG gave U';52t7 AgHr. Br .‘iT'ai. 

(’i,dTi(sOjBi,j requires t>r=-r)7 77 per cent. 




3 : ii-r/i'A/ iizth\- 


cvclo//^ ii/iiffii 

>CUMf2. 


I lie preparatinti ot Hus tantipoiiml was efiVcled in two wavs. 
laiiu'Iy, Iroiii the hxalrazide of ilibenz()r-vr/'die]>tadienecarb(ixvlic 
<'1 and from the oxime of dibenzor//c/fdioptatlienoiu*. 

bulutioii ot the liydrazide (o f) grams) in hot absolute 



624 


KENNER: THE FORMATION OF CVCIAC 


alcohol (60 C.C.) was rapidly cooled, and treated at 0 with , 
solution of hydrogen chloride (1 gram) in atalnte alcohol (10 c.c.). 
On shaking, the crystals of the hydraade rapidly gave place to 
those of its hydrochloride, and the mixture became much more 
fluid. Amyl nitrite (3 grams) was then added, and after some time 
the mixture was allowed to regain the oniinaiy temperatmc, 
whereby almost everything passed into solution, with the exceptimi 
of a few well-defined, transparent, colourless, rectangular prisms of 
the azide. After the yellow solution had been boiled until the 
evolution of nitrogen had ceased, the alcohol was removed hy 
evaporation on the water bath. The heating was continued for 
some time in order to remove the amyl esters as completely as 
po,ssible, and the residual oil (5 grams) was then stirred with a 
little warm alcohol miti! crystallisation set in. Tiic crystals were 
then pressed and fiirllier purified liy solution in light petroleum 
(b. p. 90—130°). Yield, 4 grams. 

forms clusters of khi.jII prisms, melting’ at 88'^; 


0-2301 gave lO’-l c.c. at 10'^ nn.l 736 nun. N -ft’lO. 

CjsiljjO.N reejuires N = 4'98 per cent. 

The urethane readily undergoes liydrolysis wlien it is heated witli 
concentrated hydrochloric acid under pressure for .six hours at 150*^^, 
dibenzocyrlcheptadieiiylamine iiydrochlori<le being produced. 11 
the crude oily urethane is hydrolysed without further purification, 
it is necessary to stir the dark-coloured oil formed iii the reaction 
with ether, which extracts dibenz-ocyr/fiheptadienecarhoxylic arid 
The. presence of tliis acid is presumably dw to the profluction of 
its ethyl ester in small amount (about 20 per cent.), when the azifle 
is boiled with alcohol. 

(ii) A boiling solution of diben 20 fv(‘//die|)tadienouoo.\iiiie (II 
grams) in ab.solutc alcohol (20U c.c.) was redticed by tlie gradual 
addition of sodium (20 grams) in the course of one hour. If 
necessary, the dissolution of the sodium was completed by tlie 
addition of a small quantity of absolute alcohol, and the mixture 
was then diluted and subjected to steam distillation. The distillate 
was acidified with l)ydrochloric acid and evaporated to dryness, 
wliereby the liyflrorhloride of tlse ba.se (5 grams) was left. The 
later portions of the distillate cont;iiiied another jjroduct (possibly 
dibenzocyefobeptedienoue), which was readily separated from tlie 
hydrocljloride by extracting tJie concentrated solution witli ether. 

Dibemocyc]oke^}tadieni/la7niiie hi/drochlunde forms lustroui 
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needles, moderately soluble in dilute hydrochloric acid. It melts 
at d87'^, and decomposes about 300*^ : 

0 1928 gave 10*2 c.c. N 2 at 21® and 731 mm, N — S SI. 

CjjHisNjECl requires N=5*70 per cent. 

The plaiinichloridt is a canary-yellow precipitate, which could 
not be obtained in a crystalline condition. It melts at 268®: 
0'3576 gave 0 0838 Pt. Pt — 23‘38. 

(Cj^nj.-N) 2 H 2 ptCl 5 requires PtT^23'58 per cent. 

^\u aqueous solution of the hydrocliloride gave a white pre- 
cipitate with ammonium oxalate, and a yellow one with potassiujii 
dichroinate solution. No precipitate was produced with ferric 
cliloride or with potassium iodide. 

was prepared by heating the 
hydrochloride with acetic anhydride and sodium acetate at 140®. 
After crystalliaatiou from dilute alcohol, it formed slender, silky 
needles, melting at 147®: 

0-1668 gave 8'4 c.c. N™ at 17® and 739 mm. N -5-79, 

Cj 7 lii 70 N requires N=-5'5G per cent. 

Q pj 

b-Diheiiio-l^ '^-^ cyclohepfiitrieiie, ' ^CIJ, 

lliliciizoc^o/c/lieptadieiiylainine hydrochloride was heated in a 
drawn-out test tul)e until decomposition was coinpiete. Only a 
small amount of oil distilled over, and this was converted bv 
treatment with a saturated alcoholic picric acid solution into a 
reddish-brown picrate. A larger quantity was obtained from the 
oil contained in the test-tube, after separation from the ammonium 
chloride also present, by extraction with ether and drying in the 
usual manner. The yield was only moderate. 

I)il>emacychhe.platrit.ne. picrate crystallises from alcoholic solution 
ill copper coloured needles, which melt at 137°: 

01160 gave 0-3200 CO, and O'OoSO Hp. C^59-78; 11 = 4 03, 
ii 1524 „ 13'8 c.c. at 12° and 715 mm. N = 10'2. 
^-'ijUi-s.CjHjO-Nj requires C-51)-S6; H = 3-5G; N = 9-98 per cent. 

Diethyl 3; ^’-DitoIyDijiia'-dii'arboaylate, 

COoEfCTI,-C(lipCcll,-ClI,-CO,Et. 

Tliis compound was prepared by esterilyiiig the dicarho.xvlic arid 
in the presence of suljihuric acid iu the usual manner. .-Vfter 
crystallisation from liglit petroleum (b. j). 60 — S0°), it was obtained 
ill large, rhombic crystals, which melted at 49°; 

II 1774 gave 0-4778 CO, and O lOGO H.,0. 0 = 73-45; H C 64. 
C,„U,p^ requires C = 73-65; U = G-75 per cent. 
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Elhi/} 3 : 5-/)i/ieiizii l^''--vyclolirj)tmli<ii-l iilir-2-<nrhaj-i/l(ifr, 

as, -011(00, Et) 

CjH, CH,^' ■ 

Sodium powder (21 grams), prepared in presence of toluene i). 
the usual manner, was covered with dry benzene (150 c.c.) iji ;i 
reflux apparatus, and diethyl 2: 2'-ditolyl ww'-dicarboxylate (1-J f; 
grams) was then added. The mixture was raised to tlie boilino 
point, and a vigorous reaction at once set in. After this liaO 
juoderated, the heating was continued for ^ibout Ofie hour, by wliii 1; 
time all tlte sodium had disappeared, and tlio mixture began to 
buiiip violently, owing to the separation of socliuifi ethoxide. Tlie 
reddish licjiiid was then decomposed by dilute sulphuric acid, flip 
oily layer separated a)i(? washed, and the crude ester isolaterl hv 
distilling off the benzene. By shaki?ig the otlierca! solution of tlip 
residual oil with aqueous cop])er acetate solution, tlie copper sail 
of the condensation product was )>recipitate<l, whilst any iincliaiigc-l 
ester was retained hy the etlier. Yield, 11'2 grams. 

The copp/r salt is a dirty liglit green powder, dark greeJi in 
solution. It is readily soluble in chloroform, epicldoroliydrin, or 
benzene, sparingly so in ether, and insoluble in acetone, alcohol, ur 
water, Jl separates from a mixture of epicldoroliydrin witli alcolio! 
in an indistinctly crystalline condition, ami iiielt.s at 2511''. hv 
decomposition with nitric acid and careful ignition: 

(J‘37Ul gave 0 01G3 t'uO. Cu-lO'OI. 

(CjJI,.().dX’u requires Cu -• j)er cent, 

Tlie free ester was obtained by shaking the solution of the co])]'er 
salt in benzene witli dilute sulphuric acid. Us alcoholic solntiun 
is coloured indigo-blue by ferric chloride. Wlieu the, atteni])t Wiic 
made to distil it under rliminished pressure (30 uim.) it decomposed 
and nothing passed over. The residue in the llusk no longer gave 
a coloratioii witlj ferric chloride. 

Co//(!^/ix^ttion of (i)io'dfiljrofnfh2: '2'-d//o}i// inth Ti frm th i/l Kihuut- 
ttffilf'urho.ri/liilr. 

Finely powdered dibromoditolyl (3'4 grams) and telractltvi 
etlianetetracarboxylate (3‘18gramsj were heate<l with a solution 
sodium (0-4-5 gram) in absolute alcoliol (10 c.c.) at I2U— MO" umh-r 
pressure for five hours. The product, which was neutral to litmus, 
was freed Iroin alcohol by evaporation. Tlie residual oil wu' 
stirred with cold water, and quickly solidifle'i. By crvstallisatidN 
from light petroleum (b. p. 40- -GlF), rectangular h!ooks'(l 2 gramsi 
were obtained, whiclj melted at lOS o'^; 
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0 lM6gavcO 3120 CO^ anil 0 0758 II, ,0. C = 67'74; H = G 71. 

O llGO „ 0-2878 COj „ 00G62 H,0. C = C7-G7; 11 = 6 34.’ 

CjsIIjoO, requires C = 67-76; H-=6-45 jier cent. 

Tlie composition of the product thus corresponds with that of the 
[expected tetraethyl dibenzocprfooctadienetetracarlioxylate, but 
jdeterininatioiis of the molecular weight by tiie cryoscopic method, 
ill benzene solution, kindly carried out by ilr. W. A. .Silvester 
(Found, 364, 387. Calc., 49G), are not in agreement with this 
foniiula, and it will therefore be necessary to examine this compounrl 
more closely. 


This compound was readily obtained wlien dihroinoditolyl was 
heated with two molecular proportions of potassium plithaliriiide 
at 150° for one hour. The solid ma.s.s was powdered, extracted witli 
liot water, and the rcsidnal dijilithalimiiio-derivative purified hy 
n-ystallisatioii from glacial ticetic acid. It fonii.s prisms, which 
melt at 25G° : 

0-1962 gave 11-0 e.r. i\., at 30° and 71G niiu. \ = C-17. 

(-m,! reipiires N -i,j-03 per cent. 

By hydrolysis with concentrated hydrochloric acid at 180°, 
wui'-iriiiiuiiii,--l : is produced. 

The reactmiis of the compounds (lescrihcd above are iiinler 
Iiu-esligation, ami (he general question of ring foiinatioii from 
duolyl derivatives is being studied along ilie lines indicated in tiiis 
jiiifier. 

In conclusion, tlie antlior desires to express Ids thanks to tl.e 
Keseiiivh Juud Couninttee of tlie Clipniic-al Sootety for a tnaiit 
^vliicli covered part of (lie cxfienses of tiiL. investigation. " 

TUK U.MVEUsn-Y, 
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fiXX. —The Vapour Pressures of the Jjower Alcolmls 
and their Azeotropic Mixtures with Water. Part / 
Ethyl Alcohol. 


By Richard William Merkiman, M.A. 


An azeotropic mixture is a mixture of liquids wliich distils at a 
constant temperature, when the pressure is kept constant, without 
change of composition. The study of such mixtures, since tlie 
pioneering work of Roscoe and Dittinar (T., 18S9, 12, 128), |i,s 
been confined to a few workers, partly because of the tedious naUiie 
of the work, and partly because no e,\plauatiou of the formation 
of such mixtures has been brought forward, so tliat the result,? 
obtained cannot be used in testing the validity of tlieoretical 
deductions. 

The work has, however, led to many important technical ajjpH. 
cations, such as the preparation of strong acids (Roscoe aiii] 
Dittmar, toe. cit.; Roscoe, T., 18(50, 13, 14G; 18(12, 15, 270). the 
preparation of chloroform for medical use (Wade and Finneniore, 
T,, 1904, 85, 938), and the preparation of absolute alcohol (Youiur, 
T,, 1902, 81, 707). The recent paper by Forster and Witliers 
(this vol., p. 2156) on Vanbel's phenyldi-imine has called tlie 
attention of organic chemists to the impcrtance of always beariii; 
iu mind the possibility of the formation of such mixtures. 

The azeotropic ini.xLures which the lower alcohols form with 
water at atmospheric pressure have been studied by various worker.! 
since the time of Erlenmeyer {Aiimtlen, 1863, 126, 307), and were 
completely worked out by Youug and Fortey (T., 1902, 81, 717), 

The present work was commenced with the idea that the stiidv 
of the binary azeotropic mixtures of a homologous series of alcohols 
and water, at different pressures, might produce data which would 
be of assistance in the formulation of a theoretical e.xplauation oi 
ilie existence of such mixtures. 


The compositions of the azeotropic mixtures of etliyl alcohol aaJ 
water at various pressures, have already been determined (Wade 
and Merriman T., 1911, 99. 997). The results followed the rule, 
rom winch there are only one or two e.xceptions, that the per 
centage of the coust.tueut of lower boiling point, in a mixture oi 
minimum boiling point, increases as the pressure decreases. The 
work 0 Forster and Withers (toe. cit.) also supports the rule 
In the present communication, determinations of the vapour 
pjessure ol ethyl alcohol by the dynamic method are de.scribed, and 

resuirP " trustworthv 

results taan other methods. Deter, uinatioms of the boiling points 
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the azeotropic mixtures, made up according to tlie results pre- 
viously obtained (Wade and Merriman, luc. cit.), are also given, 
. 111(1 are compared with the boiling points of dry alcoliol, at the 
same pressures. 


I- — Preparation and Dendty of Absolute Alcohol. 

(u) Ten litres of 95 per cent, alcohol were boiled in a cojipe'r 
.li'um for twenty four hours with 4 kilos, of quick lime made from 
marble. On distilling the product, .spirit containing about O'o per 
emit, of water was obtained. This formed the stock, which was 
carefully dried, as required, in baxhes of 700 grams. 

(i) 700 Grams of the 99-o per cent, alcoliol were boiled on the 
water-bath, under a reflux condenser, with 150 grams of quick-lime 
iiiacie from marble, taking the usual precautions for preventing 
the absorption of atmospheric moisture. After si.x hours, the 
]u'oduct was distilled from the w.atcr-hath, a double sprav trap beino 
Jixed on to the flask. The first 50 grams were rejected; the 
ilistillate obtained by boiling almost to dryness (aliout CoO grams) 
had a density of 0-80630 0'^/-!°, and tlms contained O OOfl per cent, 
of water. By continuing the healing, more alcoliol slowly distilled 
Iroiii tlie apparently dry lime. In this way ‘lo grams were obtained ; 
(lie density was 0-80634 0°/4^ corresponding witli 0-0'2 per cent, 
of water. When the main fraction was distilled, the contents of 
the flask were probably at a temperature of not more than Su'd 
hut when the last few grams were slowly distilled from the solid 
residue, the temperature must have reached lOOd Ii. follows that 
calcium hydroxide at 100=, in the presence of alcohol, is partly 
dehydrated. This observation was roiieafed several times, There- 
loi-c ill the preparation of absolute alcohol, both the first and last 
iractioiis should be rejected. 

(c) The alcohol of specific gravity 0-80630 0-=/ -!= was again treated 
with lime, and the density of the main friiclioii was 0-806-_’8 0=/l'. 
.\uother treatment with lime left the density iinchauged. 

((/) On treating tliis alcoliol with metallic calcium, carofiilly 
M.islied with dry alcohol, tlie deiisitv still remained the same. 

(( ) 200 Grams of the alcohol of density 0-S0G28 0= 1' were mixed 
with 3 grams of washed calcium and distilled tlirotiirh an eiglit- 
sccfuiu Young evaporator column. No altei-utioii in the deiisitv 
tuck place. 

(/} Starting once more with 99-5 per rent, alcohol and using 
Jiiftiillic calcium instead of lime, ihe hnul proilitct. with density 
U CIWJ8 0'’; 4° was reached with nitieli greater diihcttlty and loss of 
"latenal. M.aiiy oilier dehyilratiiig agents were tried, but lime 
"as louud to he by far the most ellicieni. In all, about forty 

VOL, cm. r 
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samples of absolute alcohol were prepared, with density 
0 80628 0°/4°, and no subsequent treatment would reduce the 
density. 

The densities were determined in the manner recently descnlje.l 
(Wade and Merriman, T., 1912, 101, 2429). 

This density confirms the value 0'80627 0“/4° obtained by 
Yoium (T., 1902, 81, 717), and 0-80628 0“/4“ by Kkson and 
Norlin {Arkiv. Eem. Min. Geol., 1906, 8, No. 24, 1). Tlie fund 
product contained only small traces of acetaldehyde (less than 1 in 
5000), and as this small amount cannot affect the density or 
boiling point, it was not thought worth while to run the risk of 
introducing other impurities in an endeavour to remove it. 

(S) Samples of alcohol were prepared from potassium etliyl 
sulphate by Klason and Norliu’s method (foe. cH.). They had tlie 
same densities and boiling points as the previous samples. 

II, — XJie. Vapour Pressure of Ethyl Alcohol. 

The best method of determining vapour pressures is to distil large 
quantities of the pure liquid through a Young evaporator column, 
using efficient means for maintaining constant pressures (Wade and 
Merriman, T., 1911, 99 , 984). A distillation, at the rate of one 
drop per second, can be carried out when tlie boiling point is sis 
or seven degrees above room temperature, without superheating the 
thermometer at the top of an eight-section column. Therefore if 
a small room kept at - 7“ were available, the boiling points could 

Table I. 


Exytrhneuial Boiling Points of Ethyl Alcohol. 


Pivssuvf in 

Boiling 

Pivssiiie ill 

lifiiliiii 

mill. 

jioint. 

nim. 

lii'int. 

30-8 

14-34“ 

•14S-S 

65*55“ 

3-1 

lG-10 

•498-7 

OS '00 

37 'll 

17*50 

549-7 

70-30 

43'G 

•20-00 

597 1 

7-2 -30 

44'G 

20-30 

649 •/ 

74-37 

49'5 

22*08 

700-7 

76-24 

tu'i 

24 -39 

750-2 

77-9S 

n-b 

28-53 

769-5 

78-62 

7;.0 

29-20 

SOO-1 

79-60 

73-8 

30 -OJ 

899-7 

82-63 

98-8 

34-18 

999 6 

85-39 

132-7 

30-71 

10*21-8 

86-01 


42-23 

1099 9 

87-97 

19Si 

4770 

1 1 99 -0 

90-30 

218] 

49-68 

1301-0 

92-55 

247-0 

52-2G 

1401*7 

94-62 

300-3 

56-46 

j 1501 -1 

96-56 

34r-S 

59-06 

1 1 r-’.*9 V 

98 39 

400*3 

02*89 

1679-'J 

99-7'i 
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Ilf; determined from 0° upwards. The lowest temperature obtain- 
;iji]e by the author W(as 7^, so that another tnethod hatl to be used 
liu teiiiperatiires below 14*^. The Anschiitz thermometers used in 
this work had been compared with standards, and the temperatures 
are reduced to the hydrogen scale in the latitude of Paris. At 
least, two different thermometers were used at each pressure. 

For low pressures, the apparatus used iu the case of ethyl acetate 
(Wade and Morriman, T., 1912, 101, 2438) was modified by adding 
a second thermometer, the bulb of whicii was just above the surface 
of the liquid, and was wrapped in cotton wool which dipped in 
the liquid. The whole apparatus was loosely wrapped in cotton 
wool, and no external heat was used during tlie experiment. When 
the pressure was kept constant for some time, tlie two thermometers 
registered the same temperature, after being corrected for ttie 
change of zero duo to the vacuum (Ramsay and Young Phil Truns 
1881, 173, ii, 472). 

Every care must be taken to keep the pressure constant, as the 
thermometer in the liquid is slower than the otlier iu reaching a 
new constant temperature. The reason tor choosing this method 
is tliat the same apparatus is used iu the study of the azeotropic 
nii-vtures at low temperatures. A itu.xture of known composition 
is placed iu the flask, and after half of it has boiled away, the 
composition of the residue is determined. 


Table II. 


Experimental Soiling Points o/ Kihi/l Alcohol at low Pressures. 


rii^ssuie ill 

r>oiling 

inui. 

point. 

lO'l 


11-3 

• it-’O 


+ O-f.3 

1-iS 

0-,<7 

13'9 

1 'o'.' 

2-i:. 

hVO 

2 -no 

\:rV 


lii'S 

4 -'.'4 

i: 3 

5-34 

13-1 

(V2:. 

19'4 

7-11 


bsure ill 

B'iilin,!' 

iiiiii. 


20-8 

s-ir 

217 

874 

22;J 


230 

9 -so 

2S-0 

1 1 -O'. 

2*‘> t) 

11-93 

27-:? 


2s- 1 

12 2.-5 

2y 7 


:5«rr, 

14 01 

:n -1 

14-:;: 


riie first differences of tlie experimental results were plotted 
against the mean temperatures. Tliis curve, wliich required onlv 
Slight modification, was smoolhetl by means of the second difference 
laivve. The experimental results were smoothed by its aid, and tlie 
icaiilts given in tables III, IV, and V were calculated. 



G!)2 MERRIMAN: THE VAPOUR PRESSURES OF THE LOWER 



Table 

ITT. 




Vapour rr<ssurt'& of Ethy 

1 Alcohol from 0° to 25' 

O 


Piessiire in 



Pressinv iu 

djijilf, 


mm. 


Temp. 

mm. 

0" 

1 

12-0 

0-90 

13’ 

28-4 

1-81 

12-9 

0-94 

14 

30-3 

1-92 


13 -9 

0-99 

15 

32-2 

2-03 

3 

14-9 

104 

16 

34 -3 

2-15 

4 

15-9 

1-10 

17 

36-4 

2-28 


17-0 

1-16 

IS 

38-7 

2-41 

C) 

13'2 

1-22 

19 

41-2 

2-55 


19-4 

1-29 

20 

43-8 

2-70 

8 

20-7 

1-37 

21 

46-5 

2-84 

9 

22-1 

1-45 

2-2 

49-4 

2-99 

10 

23*5 

1-53 

23 

52-4 

3-15 

11 

25i 

]-62 

24 

55-6 

3-31 

12 

267 

171 

25 

590 

3-47 



Table IV. 




Vapour Vref^surc^ of Ethyl Alcohol from 0® to lOn 

o 


l‘iessiue ill 


rressiU'c' in 


Tfinp, 

mm. 


Tutiip. 

iiiin. 

ilp’dt. 

0- 

120 

0-90 

55' 

281-2 

12-85 

5 

170 

1-16 

60 

.352-7 

15-60 

10 

23-5 

r.53 

65 

438-9 

18-85 

If) 

32-2 

2-03 

70 

542-5 

22-60 

20 

43*8 

2 70 

75 

666-0 

20-95 

25 

59 0 

a-47 

SO 

812 7 

31-90 

30 

78-6 

4-4-2 

85 

9nS5-2 

37-15 

35 

1030 

5-58 

90 

1187-0 

43-70 

40 

134-9 

6-95 

95 

1422 0 

50 70 

45 

174-0 

8-57 

100 

1694-0 

58-40 

50 

222-2 

10-50 

105 

-2007-0 

60 -95 



Table V. 




Tioiling Vouiia o 

f Ethyl Alcohol. 


Pi'^jssiive ill Boiling 


Prossnie in 

boiling 


mill, 

point. 

ill (Ip. ; 

mm. 

point. 

dlfh. 

r-o 

22-20’ 

0-3312 1 

760 

78 30 

0-0332 

100 

34-35 

0-1840 i 

800 

79-61 

O-031* 

150 

42-06 

0-1316 i 

900 

82-65 

0-0-2'<s 

200 

47 -sa 

0-1033 1 

1000 

85-12 

0 026-1 

250 

52-47 

0-0863 i 

1100 

87 -96 

0 -0-2-14 

300 

56-41 

0-0738 1 

1200 

90-3-2 

0-022U 

350 

59-84 

0-0645 1 

1300 

92-52 

0-020." 

400 

62-87 

0-0576 

1400 

94-58 

0-020y 

450 

65 59 

0-0520 1 

1500 

96-53 

0-0189 

500 

6.S06 

0-0471 ! 

: 1600 

98-37 

0-0179 

550 

7ir33 

0-0437 

i 1700 

100-12 

0-0171 

600 

72-43 

0-0406 

1 1800 

10178 

0-0163 

650 

74-39 

0-0380 

1900 

103-37 

0-01.56 

700 

76-24 

0 0356 

■ 2000 

10-1 

0-015U 

The 

S 

boiling point 

at 760 mm. 

is ideiitioal 

witli Young’s value 

(lor.. €it.). aiid those at 400 mru. 

,, 1000 itiin.. 

and 1600 

nun, witJi 

the values given by Sclimidfc (>?#■#/* 

v.h. phys‘il;il. 

c/irm., 1891, 8, C8U), 
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\s the author wished to find the most trustworthy method for 
{he determination of a large number of vapour pressures, he thought 
it, worth while to examine some of the results obtained by means 

Ramsay and Young’s method (T., 1885, 47, 42). 

Table VI gives a comparison of the present values with those of 
H, unsay and Young (Phil. Tnms.y 1886, 177, i, 155) and of 
Richardson (T., 1886, 49, 762), which were all done in this way.‘ 


Table VI. 


Temp. 

ih .) 

R.) 

{ d .) 

(i-.) 

(/■) 

(r/.) 

R.) 

0^ 

12-0 

12-24 

12-24 

— 

— 

12 24 

1-2-2 5 


17-0 

17-15 

_ 

18-17 

19-57 

17-15 

17-25 

10 

23-5 

28-50 

23-77 

24-81 

26-22 

23-5 

•23-75 

15 

32'2 

32-10 

— 

33-84 

33-40 

32-1 

32'50 

•20 

4 3 -8 

43-95 

H-00 

45-6 

45-76 

43-8 

43-95 

25 

59 '0 

59*50 

— 

61 03 

61-27 

59-5 

59-15 

30 

78'6 

78-05 

78-OC 

7872 

32-21 

80-2 

73-80 


Column (^j) gives the present results; column (c) those of Ramsay 
and Young (he. cit.)y which have since been modified by Young 
(Scl. Proc. liof/. DM. Soc., 1910, 12 , 141), these modified values 
being given in coUunn (d)', columns (-") and (f) represent Richard- 
son's values, calculated from his nearest experimental results. 

The values of Ramsay and Young given in column (c.) were found 
not to lie on a smooth curve, the value for falling completely 
oil the first difference curve. If most of tlie lower values are 
retained, that at 30*^ must be iticreased to 80'2 mm. in order to 
produce a smooth curve. These smoothed values are given in 
column (y). If, however, the modified values of Young are used, 
except that at 30^, the values given in column (h) are obtained on 
smoothing. These values agree in n remarkable way with the 
present values given in column (7/), considering that each deter- 
mination involves tw’o readings of tlie manometer, besides those of 
the barometer and tlieriiiometer. 

ft seems, therefore, that Ramsay and Young's experimental 
resuUs in the neighbourhood of 25^ and 30^ are somewhat inaccurate. 

It will also be seen that Richardson’s results given in columns 
(' ) and (/) do not agree among themselves. The metliod seems to 
present great experimental difficulties. With the view of thoroughly 
testing whether Ramsay and Young's method was worth adopting 
iis a standard, tlie author e.xamined other results obtained with it. 
The values for acetic acid in Richardson’s paper (ioc. cit.). whicli 
purported to be fresli determinations made with a sample of tlie 
identical acid used by Ramsay and Young (T., 188.5, 47, 43), were 
iDiiml to he merely rej)rinted from the latter pa[>er. Ahhougli a 
test of the method by the results of different workers was not 
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available, Richardson himself did two series of experiments with 
the same sample of each liquid, in order to “check the results” 
(T., 1886, 49 , 762). 

Typical results are given in table VII. 

Taelk VII. 

Richardson’s Experimental Results with the Ramsay and Young 
Method. 

Pressures in miti. 

Tcmperalure. Ist Experiment. 2n(l Experimeiu. 
66-0" 124-617 

787 226-82 229 '45 

104*8 669-113 680-830 

95*65 193-08 190-41 

143*80 601*49 552-24 

183-0 175-159 174 01 

158-27 434-039 440-01 

It will be seen that the work is not sufficiently accurate. The 
method was therefore not adopted, as it evidently requires pro- 
longed practice, and as the static method is liable to give erratic 
results, the distillation mefliod appears to offer the greatest chances 
of success, if a cold room is available for the lower temperatures. 

The vapour pressures depend on the readings of tliree instruments. 
At low pressures the readings of the manometer and barometer are 
the most important, as a difference of OT mm. means a differencp 
of 0T°. In this region pressures may be recorded to 0'05 mm., or 
in special cases to O'Ol mm. At atTiiospherie pressure a difference 
of O'Ol'’ corresponds with a difference in pressure of 0'3 mm., anri 
at two atmospheres with a difference of 0'6 mm. It is therefore 
clear that values recorded to O'Ol mm. or O'OOl mm. are meaning 
less. The experimental values, which should ho numerous, shouM 
be smoothed by the method of first and second differences, and not 
by means of an empirical formula. No empirical formula • hitherto 
tried gives results exact enough for smoothing purposes. 

111 . — Boiling Points of the Azeotropic Mixtures of Ethyl Alcohol 
and Waitr. 

The mixtures were made up according to t)ie values previously 
obtained (Wade and JMerrinian, T., 1911, 99 , 1002). The results 
are given in table VIIL 

* Bif’i .•> toriiiuli, or tilt* lUinsay auil youii;i(‘xpifMt.i(m : K K.'-t- <i{l‘ - /), t > onl}' 
afij'rosimaie rf^snlrB. Tlie lattur i.-a obviously ii>;ij'plifablu lo siikstain-cs li 
ethyl acpfat*; ami etlivl alcnliol, the vapmir [iressiire <:urve.s of u-liicli cut cauh utli-'r. 
iS'atcr is us-aally cliudcn as the siaii«liii''i subslaiu-p., yet its vapour pies.surc furvi- 
ahnoniuil, Eatti for normal substances, the caleulat<’(l value.'; freiiuotitly fiiil'f 
from the observ'.'i \alues by many times the possible csperiiaenVil crior. 


Substance. 

/soButyl alcohol ”1 

fsoAiiiyl alcohol 

isoButyric aciil 

j'aoTnleric aeifl | 
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Table VIII. 


I’ressnre 
in nun. 
1-151 -3 
l(i75-4 
7tJ0-0 
40r« 
Ii)8-4 
1297 
94-9 
70'0 


Per cent. Boiling 

of water point 


in the 

of 

Boiling |)oint 




azeotropic 

azeotropic 

of ethyl 


Boiling [Kiint 


mixture. 

mixture. 

alcohol. 

A. 

of WfltCI . 

A'. 

4 75 

95 -as- 

95-58“ 

0*23“ 

1191-1'’ 

2.3-56 

4'65 

87-12 

87-34 

0*2*2 

110-00 

22-66 

4'4 

78*15 

78*30 

0-15 

100-00 

21-70 

375 

63-04 

63-13 

0-09 

83-27 

20-14 

27 

47-63 

47-66 

003 

66*31 

18-6.5 

1-3 

39-20 

39-24 

004 

57-06 

17-8*2 

0'5 

33*35 

33*38 

0 03 

50-62 

17*24 

0-0 

— 

27-96 

0*00 

44-63 

16*67 


The column under A represents the differences between tlie boiling 
points of alcohol and of the azeotropic mixture; that under A' gives 
the differences between the boiling points of alcohol and water. 


AB- i'fpour-premirc mrvc o / dhijl nkofioi 
C])= ,, ,, ,, 



ilie curve, drawn by plotting A against the pressure, is as smooth 
as can be expected for such small differences of temperature. 

The boiling points of the pure alcohol and of the azeotropic 
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mixture, at atmospheric pressure, are identical with the valuer 
obtained by Young and Forley (T., 1903, 81, 768). 

An interesting point should be noticed. At 1450 mm., wlu,, 
tlie difference between tlie boiling points of water and alcohol i, 
23 56'^, a distillate confining 4*75 per cent, of water is obtaiunrl 
on distilling a mixture of alcohol and water, but at 70 rnni., wIkd 
the difference between the boiling points is only 16 67°, anhydron, 
alcohol distils over. 

Any theory of azeotropic mi.xtures must explain this fact, tloii, 
as the boiling points of tlie pure liquids approach each otln-r, 
separation by fractional distillation becomes easier. 

A very curious point arise.s in the case of ethyl acetate and efiiyl 
alcohol. The vapoiir-prcssiire curves of these liquids cross 
other at a pressure of 948T miti. At this pressure each liquid boi]; 
at 84 01°; nt higher pressures the boiling j)oint of ethyl acetate 
above ilmt of ethyl alcohol; at lower jiressiires ethyl alcohol bis 
the higher boiling point. The.-^e liquids form an azeotropic mixture 
of miuimuni boiling point at atmospheric ju-essure (Wade. T., 19u5, 
87, 1656). The study of the azeotropic mixtures of these liqnifb 
at liigh and low pressures, which is now in progress, rniglit loa.l 
to iiuportant results. The fliagram represents the vupour-pres.'iure 
curves of ethyl acetate (Wade and Merrimati. T.. 1912, 101 , 2 
and of ethyl alcohol, showing tlie crossing at the above-inentiotK<] 
point. 

The author wishes to thank tiie Reseatvli Fund Committee of tli« 
Chemical Society for a grant towards the expenses of this invcMi 
gation. 

(U'v'k JIo.s?] l Ai., .S.E.. 

East L'jxpox Coi.i.kos. 


f.XXI- — rnjlneno'. of Collouls nut] Fnic S^i-s'pni.chm.^ 
Oil the Solybilifi/ of Gdses i„ Wofio'. Part ill. 
Solvhihty of Uarhon Diox/dr at Pressures 
tha.ii Atrn o^ph <’ ric. 

By Alexandkr Findlay and Thomas Williams. It. Sc. Exitii i 

tion Scie.-.ce Bursar, University (Villeire i>f Wales, A berv.stwvi In. 

i ' “ ' 

It has already been shown bv Findlav and (’reighton (T., ll'l". 
97, 536) that the solubility ot carbon dioxide in water is affected 
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verv markedly by ttie prese'ice of colloidal substances, the solubility 
ill jjresence of the latter being in some cases greater, in some cases 
less than in ptro water. The form of solubility curve which was 
r.'nt iiiied in those cases was such that it became of interest to 
iscertain the values of tlic solubility at pressures lower than 
ttmospheric; and we have therefore determined the solubility at 2 . 0 ^ 
of carbon dioxide in water in presence of ferric hydroxide, dextrin’ 
starch, gelatin, egg-albnmen, silicic acid, suspensions of charcoal 
0 , 1,1 of silica at pressures between 25° and 760 mm. of mercury, 
tiie results obtained being communicated in the present paper. 

The apparatus employed was essentially the same as that used 
|iv Findlay ainl Creigliton, hut the niaimineter tube was no\s’ 
liiwered so as to allow of iiressures lower than alinosphcric being 
im-asiued. On aceoniil of tlif. much smaller amount of gas absorbed 
at the low pressures, it was necessary to iliminish the dead space 
as far as possible, so that tlie necessary correction might not con- 
stitule too large a fraction of tlie total gas volume measureil. Kven 
liv reilucing the dead sjiace to 10 c.o., which was the lowest prac- 
ticable value, the correction amounts, in some cases, to about 2 |)er 
cent, of the volume measured. Wo caiinof therefore claim the same 
jicciiracy for our present determinations of the soliihilitv as for those 
previously made, hut the error may he taken as not e.xcecding 
O'b per cent. 

In carrying out a determination of the solubility at low pressures, 
one proceeded as follows. The absorption pipette was filled with 
water or colloidal solution at 25°, whilst the tube coinmunicatini.’ 
witli the burette was fillet] with carl, on tlioxitle uiitler atmospheric 
pressure. A small filtering flask was attached to the lower tube 
of the absorption pipette, and a few c.o. of ihe liquid were forced 
into the. flask by slightly increasing the pressure on the gas. Coin- 
iiiunicalion between ilie absorption pipette and the burette was 
then broken, the filtering tlask was exhausted, and the requisite 
iiiiiminl of liquid (about 35 c.c.) was witlnlrawn from the pipette, 
file jiressnre in the absorption pipette was now about one-fifth of 
mi atmosphere. After the liquid in the pipiette had acquired the 
temperature of the thermostat, the pressure in the burette was 
lowered to a suitable value, commmiication was opened between the 
laireUe and the pipette, and the solubility then determiiicl as usuffl 


(<?) \V<ifn\ 

The following values were ohtainetl for the solubility in water of 
the carbon dioxide emploved. 
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Ta-ble 1—SoIubilil!/ of Carhon Dioxide in Wafer. 


Pre'^surc .... 271 392 49.5 667 768 

SoluhiHty 0-816 0-811 0-816 0-817 0-817 

Pressure 263 382 4/9 6.51 7yJ 

Solubility 0-817 O SH 0-81e> 0-81') 0 8ls 


As the moan value of the solubility therefore, we find 0’816, 

(h) Ferric Hydroxide Solution. 

The ferric hydroxide solution was prepared as described bv 
A. A. Noyes (7. ,4nipr. (Jhexn. Soc., 1905, 37, 94). It was frcorl 
from air by boiling under diminished pressure. The values of ibe 
solubility are given in table II (compare Fig. 1). 


Fm. 1. 



Prmure- in mm. llg. 

C'lrbon diojiidc aiui ferru- hiidi'i>ridr.. 


Table II. — Sohibility of Carbon Dioxide in Ferric Uydroxnit 


Sohdions. 

Concentration : 0'63 gram of FefOH)^ in 100 c.c. of solution. 
Density — r003. 

2.50 3.56 -lil 614 7!.; 

Solnhility I-O-II 0 - 1^4 oi'5l O'b 20 O POl 

Concentration; 1'2G gram at Fe(OFt )3 in 100 c.c. of solution. 
Density 1'006. 

23.3 328 109 ,587 Tin 

Solubility 1-286 1-165 ri07 l-02:i U'by' 



lofitbilif.y. 
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ON THE 


(c) Dextrin. 

The dextrin employed was the purest supplied by Kahlbaum. 
Tt contained a slight amount of impurity insoluble in water. This 
vas separated from the solutions before the latter were employed . 
for* absorbing carbon dioxide. The solutions were then rendered. 
,ir free by boiling under diminished pressure. The solubility values 
are given in table III (compare Fig. 2). 


Fig. 2. 



Prc.'.siiri’ in ■mm. Hg. 

Corb<:ni in sohilioits 1 / u/i'l of ^Uuxh. 


Table III . — SoUihiHty of Carlton Dioxide in Dextrin Solutions. 


Concentration: 5 00 grams of dextrin in 100 c.c. of water. 


Density = r018. 


I’ri’s.siirc ‘J63 3''5 477 747 

Solubility 0-820 0-802 O'SOO O'SOO 0-709 

Pres^iine 207 3>9 480 050 759 

Solubility 0-823 0798 O'SOt 0799 0-799 


Concentration: 19'4 grams of dextrin in 100 c.c. of solution. 
Density 065. 


IVe.^suro 271 399 ."lOl t79 730 

Solubility 0 742 0-7‘2S 0 723 0-720 0'7-2-J 

I’rr.'isure 2S3 414 527 7.95 

Solubility 0 743 0-730 0727 0-715 0-720 
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(d) Starch. 

For these experiineuts Kahlbauiti’s pure soluble starch wa; 
employed. The solutions were again rendered air-free by boili„| 
under reduced pressure. 


Table lY—SolHliliiif of Carbon Dioride in Sohitions of Starr}, , 
(See also Fig. 2.) 

Concentration: 4‘6 grams of starch in 100 c.c. of solution 
Density = T018- 



260 

37S 

473 

639 

73;) 

Solubility 

o-7sr 

0-764 

0-7SH 

0/89 

0-75fi 

Concentration : 

.51 grams 

of starch 

o 

o 

c.c. of solution, 


DcJis 

if.y^l021 




PrfisH'.irp 

•2)55 

35.5 

483 

64) 

73« 

Solnhilitv 

0-7«3 

0-785 

0-783 

0 753 

0-75:] 

I’rt'^siirp 

26S 

35.5 

483 

6,50 

7;'! 

Solubility 

0'76S 

0-786 

0-787 

0'7S4 

0-7M 

Concejitratioii ; 

9 13 grain.' 

1 of starch 

in 100 

c.c. of .solutioji. 


Dens 

ity - rOoti 




l'res?urr 

262 

382 

I7s 

611 

731 

Snlubilitv 

0-7:*l 

0-7.5-2 

0'7:'7 

0-758 

0'760 

rrr.‘«.‘?nr(' 

266 

' 391 

459 

m 

743 

Splubilitv 

0-751 

0-746 

0-7.55 

0-758 

U'(ti') 


We were able to coniirm the observation made by Findlay ;ni'l 
Creighton that the time required to saturate starch solutions i> 
comparatively great. Moreover, the more concentrated the stnrni 
solution, the greater was tlie time required to saturate it wiiii 
carbon dioxide. 


(/) Gelatin. 

French sheet gelatin was employed, the solutions being rciuhre^i 
air-free by boiling under diminislied pressure. In the case ai 
gelatin solutions, also, we were able to confirm the observation oi 
Findlay and Creighton that saturation with carbon dioxide t.ikr^ 
^ place comparatively slowly. 
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T BLE V. Soluhility of Carbon Dioxide in Solutions of Gelatin. 

(See also Fig. 3.) 

Concentration : 2 6 grams of gelatin in 100 c.c. of solution. 
Density =1 006. 



264 

383 

471 

6.51 

7C2 

Sululnlity 

0-85f. 

0-845 

0-837 

0-831 

0-833 


262 

380 

477 

649 

756 

Solubility 

0-856 

0-847 

0-842 

0-832 

0-835 


264 

380 

470 

651 

759 

Soluliility 

0-8.60 

0-840 

0-836 

0-83-2 

0-833 

Concentration : 

4‘9 grams of gelatin 

in 100 

r.c. of solntion. 


Density -1 012 




Pvc.ssuTe 

258 

373 

450 

635 

743 

Soluliiliiy 

0-870 

0 847 

0-847 

0*839 

0-838 

!Ve>iSiivt; 

263 

377 

468 

644 

751 

Solubility 

0-868 

0-8.’’.4 

0-852 

0-841 

0-83S 

rri'S.'Ure 

260 

375 

466 

641 

749 

Siiliil'ilitv 

0-870 

0-851 

0-850 

0-841 

0-839 


I'm. 



Fn&mri- i'l iiiin. ilj;. 

C'nrhvn (lioxidr In aulutiviis ■>/ ■jdatin an-', \<r 


U) DfUj-Alhumrn. 

For these experiments Schiichardt's egg-alhiimPii was usefi. This 
Wits dissolved in water tiUero<l from an insolulile portion, and the 
'dlutnien then }»re('ipitiite»l bv atlditioii of ainiiioniiiiii snlpliale to 
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the filtrate (see Hofmeister, J. PhtfsioL, 1S9R, 23, 130^. The p^p. 
cipitate so obtained was dissolved in water and dialysed until free 
from sulphate, a little toluene being added to prevent putrefaction, 
Tlie albumen obtained in this way, however, did not behave lijjj 
that employed by Findlay and Creighton, which wag prepared from 
fresh eggs. Thus it was found impossible to work with solution, 
of greater concentration than 0‘2 per cent., on account of tlie fa, 
tliat coagulation occurred during the course of the solubility deter, 
niination. We have not been able to ascertain the reason of tlm 
discrepant behaviour, and although we give the results obiaineij 
with this egg-albumen, we propose to regard them to some extent 
as provisional. 


Table VI. — SoluhiUti/ of Carbon Dioxide in Soliilioiis of Ktiij- 
alhmnen. 

(See also Fig. 3.) 

Concentration: 0105 gram of albumen in 100 o.c. of solntioii 
Density — 0'992. 


Prwsurc 

2i)S 

589 481 

G59 


Solubility 

0-S26 

0-816 0-819 

0-819 

0-810 

PrejiMire 

20!' 

389 4S.'. 

661 


Solubilitv 

0 82P 

0-S22 0-822 

0-8-24 

0-.V22 

Couceutratiofi : 

0'21 gram 

of albumen in 100 

C.C. of solution. 


Density ^0'995. 



Pi-t'SKiire 

26y 

3s; 4S3 

664 


Solubility 

0-S44 

0-827 0-823 

0-826 

0-824 

Pressure 

268 

888 484 

663 

769 

Solubility 

0-843 

0-829 0-824 

0-S23 

0-82! 


(^) Silicic Acid. 

The solutions of silicic acid were prepared by adding excess vi 
hydrochloric acid to solutions of sodium silicate, and dialysing li e 
liquid. Tile concentration is expressed in terms of SiO„. 


Table Yll.—Solubilitiy of Carbon l)io.ride in Solufians of SdiciC 
A cid. 


(See also Fig. A.) 
t.'onceiitration : 0'4D grain of SiO., in 
Density ^0996. 

1’rfs.Mjre 267 4.S1 

0-810 0-813 


100 c.c. of solution. 


6f.7 702 

O'SIO 0-318 
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Concent ration : 0’95 gram of SiOa in 100 c.c. of solution. 
Density — 0*999. 


pirssnrfi 

Soliitil'ly 


262 38r> 481 6.'',2 756 

0-836 0-823 0-823 0-816 0-82-2 


Concentration : 1'2.5 grams of Si02 in 100 c.c. of solution, 
Density -I'OOO. 

265 381 477 6.57 765 

0-842 0-826 0*8-26 0-820 0 824 


Fio. 4. 



Prrmirr in mm. llg. 
Carbon dioxifi^' ayui silkir acid. 
Carbon dioxide and chanval. 


(h) Suspensions of Silica and of Charcoal. 

Suspensions of silica gave values for the solubility which did lot 
appreciably differ from those iu pure water; with a suspension of 
cliarcoal, the following values were obtained (see also Fig. 4) : 


l’rcs.siu'r 263 3S3 476 657 770 

Soluliility 0-847 0-834 0*820 0-826 0-826 


Discussion of Jlesnlfs. 

The results communicated in the preceding pages are found to 
be, on the whole, in harmony with those obtained at higher 
pressures by Findlay and Creighton. It is true that in the two 
series of determinations the actual values obtained for the solubility 
at atmospheric pressure are not in every case identical; but the 
discrepancies which are found are most probably to be accounted 
f'^ir by differences in the colloidal material cmploved. Such dif- 
ferences were marked iu the case of solutions of egg-albuinen, the 
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preparation wliich we employeH behaving very differently 
that used by Findlay and Creighton. This was evidenced uiote 
especially by the ready coagulation of tlie albumen employed ,y 
this investigation. There appears another difference in the albuiiiEg 
used by us as compared with that employed in the previous invt.sti. 
<ration, namely, that its presence led to an increase in the solubility 
of carbon dioxide. We have not been a!)le to decide as to 
reason for this, but we trust to be able to do so later. It ni;iy 
remarked, however, that the curves of solubility which we 
obtained with albumen agree with tliose most generally met witu 
ill the case of colloids. 

Tf tlie values of solubility, however, are not in some cases ideiitiuil 
with those previously obtained, we have found that the general tieiiij 
of the curves is the same. This is seen very clearly in the case of 
the solubility curve for carbon dioxide in solutions of sturdi 
(Fig. 2), which appears to be a straigJit line indicating a gradii;i]]y 
increasing solubility with increasing pressure — as was lound also tv 
Findlay and Creighton. 

This curve dei^erves remark more esfiecially because of the fact 
that it differs rallier conspicuously from that found with otli«r 
colloidal solutions. Previous investigation liai] sliowu that in the 
case of a number of colloids, tlie solubility curve exhibited a 
minimum point or else fell, with increasing pressure, to a coiistaui 
value. By the extension of the investigation to lower j^ressiirci, 
the fact is established tliat this is the general behaviour. Witii 
the single exception of starch solutions, the solubility of cark;] 
dioxide in colloidal solutions is exceptionally high at low pressure-? 
and diminishes with increase of pressure eitlier to a miniminii or 
to a constant value. Even in the case of dilute solutions of de.vfnn 
in which the solubility of carbon dioxide was found, at higiier 
pressures, to be indepeiuient of the pressure, we now find that it 
lower pressures there is tlie same increase in the solubility of carbciii 
dioxide as is met with hi the case of most other colloids. Bv ai; 
investigation of the solubility of nitrous oxide which is being cariicJ 
out in this laboratory, we lione. to be able to decide whether ilk 
form of solubility curve is connected willi the chemical naturo of 
the gas, or depends only on the colloidal character of the solutt-i. 
When that investigation is completed we hope to be in a better 
position to discuss the general form of the solubility curve. It i>, 
however, apparent that the influence of colloids on the solubility 
of gases differs entirely from that of crystalloids. In tlie case of 
the hitler, as was shown by Fiiidlav and Sheii (T., 1912, 101, 1 IkJ), 
the solubility hs in harmony with Henry’s law; but in the case cf 
^iie loriiicr, tliis was no longer found. The pre.'^cut extension oi the 
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iiuestigatioii serves to confirm the unique and special behaviour of 
roiloids with respect to gas solubility. 

Tim: taiwAr.n D.aviks Chemicai. LAnoRAroriKs, 

Univstrity Coclkok or Wares, 

AURUY.srwVTII. 


LXXII. — A New Iron Buetemirn. 

By Eiisest Moohe Mcmfoud. 

IIamn'G been recently occupied with a short study of Claunjd 
..riuvfrin, the author visited the Bridgewater canal tunnels at 
tVorsley, Lancashire, with the view of examining the growtlis founrl 
liiere, since the waters of the tunnels and basin are strongly ciiarged 
with iron, due to the entrance of the colliery pump water. 

The basin into which the tunnels debouch is connecteil to the 
Bridgewater canal by trvo short sections of canal, and these, together 
wiih the tunnels and basin, are practically disused hv traffic. From 
the two tunnels there issues in one case fresli, clear water witliout 
noil, hut h-om the oilier— the deeper of the two— a yellow, opaque 
liquid, which colours tlie whole basin a deej) ochre. 

The walks of the basin, tlic woodwork, tile grass ami trees dipping 
into the water are covered with a reddish-yellow growth, which 
ai iii'st sight appears lo he an aggregation of Crt-ncdhri < or 
CliifIothri.x, but it was found that, altliougii the growth ami pre- 
cipitated material were coin])osed of ferric liydro.xide, the most 
caieftil search failed to reveal tnore than one or two strands of 
higher bacteria. Since these were totally insufficient in numbers to 
iicmuiit tor the mass of ferric hydroxide, a careful hacleriological 
dilution and plating was carried out which resulted in the isoirtioii 
01 the organism causing (he growth, wliioh wa.s found to be a 
iillherto iiiiiiamed bacillus. 

Obtiiined irom these sources, the pure culture of the bacillus 
was nseil to investigate the specific action of tlie organism. 

tor want of a suitable name, the organism will be designated in 
this paper under its l.abnratory number, "Bacillus iM. 7.'" 


dij : 

i'uldtu 

Milk 

Orlaiiii.],e|itoiir),,ui]],_,„ 


'■liicd'f 111 ^'fialii(-|u-iil<.iif-l.omllc 
1 qi;oi)e-u-;Uci ... 

vuL. cni, 


Dtsen ption. 


• :recni>h-brown modules, hif»h iu liu- 

middle, spr.-adiii" verv slou’-v. 

I'oA^nlHtitTti, liquid become!, straw. coloiirei;. uo 
afiiiity. 

Liqueiactioii from surface and Imo vtf .'tab. 
Ihick, white masses ut the l>yi',oiu id' the 
liquid. 

Opalescence, whitish striii::<; iH-pta:-. 

I'll Sliake ■.'iihurc -un >»»!(. 

Xo in.hdo icacli-ui. 

(■ I 
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Optimum temperature, 35 — 37'^. 

The organism is a facultative aerobe, and is of the 
iimensions: 2'2 microns x 0*4 micron. 

It is ciliated and exhibits a very varying innlibty; it ncn,^, 
singly, and in short chains of three or four units. 

The organism can form an endospore, but the majority of th^ 
bacilli under unfavourable conditions form a resistent involulioi] 
form of varying shape, the general appearance of which is ' ory 
similar to that presented by Bacilhis suhtilis under similar 
• litious. 

Au attenuated medium favours spore formatioii; a rich niedin'! 
oliarged witli the products of bacterial life favours involution fonn.. 


Acfioti of the Orfjanhm on Iron Solutions. 

Since the organism is a truly facultative one, the study of it? 
action falls naturally into two sections, namely, (i) under aerohir 
conditions, aud (ii) under anaerobic conditions. 

(i) fnder A crohie Conditions. 

In both ferrous and ferric solutions it was found necessary tv 
supply a trace of nitrogen. This was done by the addition of 
O’OOo per cent, of peptone, since the entire absence of nitro^ftu 
prevents the growtli of the organism. 

(rt) Ferrous soUiiiniis. — k solution of ferrous ammonitnn sulphate 
(0‘05 per cent.) was used. Complete precipitation of fc-iric 
hydroxide took place in twenty-four to thirty-six liours at 37h 
The reaction is essentially aerobic, and proceeds to completion, no 
iron remaining in solution. 

{b) Ferric solutions . — A solution of ferric ammonium citrate 
(O'Oo per cent.) was used. Complete precipitation took plare in 
twenty-four hours at 37'^. In this case also the action was comploto, 
no iron remaining in solution. 

With regard to the necessity of nitrogenous material in the 
media, it is the opinion of the author that this is necessary, not 
primarily for the metabolism of the organism, but to provide, 
tlirougli the metabolic action, highly basic amino-compounds which 
unite with the highly ionised acids freed by tlie precipitation cf 
the metallic bases by the action of tlie organism, since a small 
amount of precipitation takes place in the absence of nitrogen, but 
the action quickly ceases. 

In supoort of this view may be mentioned the oxidation of 
phenol by BuciVus hdvolus, which action can proceed witliout any 
nitrogenous material in the media, since the acid formerl is ionised 
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only to a small degree. This is also in accordance with the effects 
,,, afitl concentration in fermentations of cellulose. 


(ii) Under Anaerobic Uonditions. 

The organism will not precipitate ferric hydroxide from either. 
f,.;rous or ferric solutions in pjresence or absence of peptone. Tf, 
i.owever, ferric hydroxide is originally present, it is changed into 
hog ore. This can be shown with ferric liydroxide precipitated 
either biologically or chemically. In this case, also, a minute trace 
oi nitrogen is essential, but increasing quantities accelerate the 
speed of reaction. 

This the author regards as being in accordance with the previous 
observations with regard to nitrogen in relation to aerobic pre- 
cipitation, since in this case, when tliere is no acid product formed, 
llie organism can produce the change to completion in the absence 
of nitrogen outside its own content, but if nitrogen is added, it is 
used solely in establishing the protoplasm of new organisms, and 
therefore increases the speed of reaction, but does not affect the 
completeness. The reaction takes about fourteen davs at 37°, 

The medium taken consisted of 500 c.c. of tap water, in which 
were suspended 5 grams of ferric liydroxide chemically prepared, 
aud in which were dissolved 2'5 grains of peptone. This was 
inoculated, exliausted, and allowed to ferment at 37° for eighteen 
days, The flask then contained a clear, straw-coloured liquid and 
a black solid. No gas was evolved. The product wa.s filtered and 
exaiuiued. 

The residue, which was black, was dried and analysed. (Found 
FeO = 9 00; Fe. 2 O(OH)^ = 91'00 per cent.) It consisted therefore of 
bog ore. 

The filtrate was a yellow liquid, neiilr.il towards litmus, but basic 
to acids, which on evaporaf iou in a vacuum gave a yellowish-white 
solid having an unpleasant odour. On esterification, this solid 
yielded a mixture of the esters of auiiuo-acids. If this filtrate is 
added to solutions containing iron (composed as before i, pre- 
cipitation takes place under certain conditions. 

Tins naturally suggests that the organism produces an eiizvnie 
which 18 the cause of these reactions, aud it was therefore necessary 
to determine if an enzyme could be separated and used to produce 
t ie effects associated above with tlie living organisms. It was found 
tiat if a solution in which the organism was growing freely was 
iltered through a Ciiamberland caudle, the filtrate had the power 
01 producing the reactions associated with that living organism. 

this property is extended to the filtrate irrespectfve of the 

f U 2 
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])re 3 ence of iron in the medium. Tfc ia produced only in miinn. 
quantities in the absence of nitrogen, hut in order to secure tl,, 
most reactive enzyme, the latter was produced by the. action <»t ij„ 
organism on peptone water. 


holaiion of tht JCiizi/nu. 

Peptone water, containing 10 grams per litre, is prepared airi 
sterilised in the usual way. It is then inoculated, incubated at 
37° for twenty -four hours, and filtered tlirougli a ChamberJaiu; 
caudle, Thymol is added to the solntiou to prevent further 
bacteriological action. 

The most reactive enzyjiie is obUiiie<l after twenty-four hours 
incubation. After a longer time it becomes weaker and disappear?, 
being probably broken up by the bacteria as the pabnhnn bocojiip,; 
exhausted. 

The enzyme is not destroyed by l>oiling or by evaporation in i; 
vacuum, but is destroyed on being ke[»l for forty-eight hours. 

I^eaclions of the. /hirynu-.— The fdtrate is not precipitateil l,y 
picric acid, alcohol, ammonium sulphate (saturated solution), or 
sodium phosphotungstate (saturated solution), but is precipitalt.: 
by ^lillon’s reagent. 

A white solid is obtained by evaporation in a vacuum. This 
solid was, with tlie view of an approximate identificution, esterilioi, 
On distillation and fractionation, several esters w-ere separate;, 
which were esters of the amino-acids usually associated witli thr 
partial, bacterial degradation of coinple.x ]»roteins. Some ann? 
containing sulplinr were also jiresent. 

E I'pfr'imKitls cnmhv/ oni vifh fit Vtffmtt ('onfuintnfj thr Eu:iri-‘. 

Qualitative tests showed tliat the filtrate was able to produce li;- 
characteristic actions of the organism. 

Solutions of ferrous salts are oxidised ami precij)i(Hted : .solin;' i:? 
of ferric salts are precipitated. 

Analysis of the precipitate showed it to consist of ferric livdiuMh 
ill all cases. Witli the view of determining the ojiiimuin u-;- 
perature of the onzyme, the simple j)recipitaling reaclici) a,;? 
studied. 

Solutions of JO c.c. of 0‘05 per cent, of ferric ammonium ciiii'': 
and U'o . . 0 . of the filtrate were used with the following resnti : 

Tiiiii'. 

I'c 2 lioiri's 
20 — 2.'» iiiiiiut«-s 
10 Ifi .. 

20 - 2 ;. 


I’iei:i[)itatkii at 
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On boiling, partial precipitation took place in live to six minutes 
1 , 1 , 5, or 10 c.o, of the enzyme are taken, the speed is not increased! 

The optimum tmnperature of the enzyme thus appears to he 70^ 

H.xperiment lias also shown that when the ratio between (he 
liliratc and the iron solution varies between one part of filtrate 
,ii„l one part of iron solution, and one part of filtrate and fifty 
of iron solution, the speed or completeness of tlie precipitation' 
X not appreciably affected. The precipitate in all case.s is ferric 
ivtiroxide. 

Charadn- uj finsyme.— The filtrate was examined in the above 
manner after Itaving been treated thus: (i) Fresh filtrate- (iii 
lilivate kept overnight; (iii) filtrate boiled; and (iv) filtrate 
evaporated to dryness and extracted with water. 


1. Koactiojis as alitiv 

ii. *Vi> iii'C' ipii aion 


Reaction as (i}, lau slowi-r 

lieaction as |i;, lail \>rv slow 


AtlllVC 

Ina'itive 

A-tivft 

Activo 


The boiled solution only decomposes and he.-omc.s inactive in dm 
course of several flays. 

Acfivr.—bO c.tu fresli filtrale requit-Mf! I J ...c, .v Kj-acir]. 

limtire. -50 c.c. (kept overnight) re.,uired T-fi c.e, .) 10-acid. 

.1 ciin.—oO c.c. boiled liquid required l-g'd c.o. .V, lU-acid. 

There is dierefore no apparent relation belween basicity and 
eiizyiiiatic power. The fresli solution is more active than the boiled 
solution, altlioiigli the latter precipitates at 70- in twenty to twenty- 
live iniuutes, 

With regard to the rnechanisni of precipitation, the chief ixniits 
limy be suiiimiirised as follows : 

Tlio precipitation is produced by a crystalloid pu-oduct formed 
nv the orgciiiisiti trom nitrogenous matter. 

Tlif opfiiiiuni temperature «| this crystalloid product, hiu.wii av 
the enzyme, is 

Il has 1101 been found possible to produce die enzyme in apiue- 
uH-iie qiifiiitiLy from media containing no nitrogen, 
yr-ii-y and de.xtrose soiution.s in die presence of salts do not 
.'■e d tlie enzyme in any appreciable quantity. 

beretm-e the organism, „Ulious;h living' ami reproducing in 
■y me 1-1, viuinot produce the |irecipitating product, e.xcept 
''"'*^1 fvrlain i-Diiilitioiis. ^ 

this IS so Ibis sill, stance will ,|,.|,ei„l toi its i.oiecnclatlive 

cm™;:,; ■ ■'"" ■■,„ice,,lnms of an 

- - ' possible, namely, a product of the normal im-tabolisi,, 

"=b'->ins„i, ,,„d a product ot dic mctaboHsni of die organ, sn, 
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dependent for its formation on the nature of the surrounding 
medium. 

This enzyiiiatic substance falls under the second definition, l)nt 
not under the first, so that this precipitating agent must be 
described, according to the definition accepted, in the one case as 
a chemical precipitant produced by the organism under certain 
conditions, in the other case as a true enzyme. 

Summary. 

The bacillus is a true facultative organism, preferably an aerobe, 
and exercises a specific action on iron solutions, 

The action of the bacillus on iron solution appears to proceed 
in two stages, in which the aerobic and anaerobic actions appear to 
be symbiotic, at any rate in nature. 

The aerobic action is to precipitate ferric hydroxide from iron 
solutions, whilst the anaerobic action is to transform the ferric 
hydroxide thus precipitated to bog ore with partial reduction oi 
the iron to a ferrous state. 

To this organism are probably due the deposits of bog ore hitherto 
associated with the higher bacteria, since the latter have not the 
facultative power necessary to dehydrate and reduce the ferric 
hydroxide to bog ore. 

T am indebted to Dr. G. J. Fowler for valuable suggestions and 
criticisms in the course of the above researcli. 

Ki;anki,.v.s]) ItESKAKCii T;A1 :oi;.atory, 

Tiik rsn Ki:>nT. MASruF^Ti-.T;. 


[^X X J I J . — Gonsypet i u . 

By Arthur George Perkin. 

Gosstpetix, a colouring matter of Indian cotton flowers, 
pium hcrhaceum (T., 1899, 75, 826), also present in the Egyptian 
variety \ihifl., 1909, 95, 2181), and in the flowers of the 
m.hdariffa (ibid., 1909, 95. ISuo), has hitherto only been subjected 
to cursory examination. Originally considered to possess ilit 
lormula if subsequently shown that this is uiui' 

probably the earlier preparation having app.'ueiitb 

contained a trace of quercetin, which in appearance and majiv oi 
its properties it closeiy rese.ubles. Gossypotin forms oxoniuin salt? 
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villi itiineral acids, its general reactions indeed possessing a flavonol 
rl iiiacter, and that it might reasonably be expected to possess such 
,, ((jnstitution receives further support from its formula and the 
fad that it contains six hydroxyl groups. With the object of 
ahraiiiing some more definite clue to its constitution, application 
was made to India for a large supply of the flowers, and my thanks 
me due to Mr, T. K. Burkill, Reporter on Economic Products to 
i]u‘ Government of India, and to Mr. D. H. Hooper, the Officiating 
Rt'porter, for their liberal response to this request. The author 
a rain is indebted to Mr. H. M. f^eakc, Economic Botanist to the 
Government of the United Provinces of Agra and Oudh, for a 
similar favour, and also for certain special varieties of the flower 
wliicb he himself had more recently investigated {Froc. Iloy. Hoc., 
1911, By 83, 447). For the preparation of the colouring matter 
a small quantity of the material was extracted in the laboratorv’, 
but an alcoholic extract and in part au aqueous extract of the 
main bulk were very kindly ])reparcd by Messrs. Hirst, Brooke, and 
Hirst, of Leeds. 

Experimental. 

The alcoholic extract in quantities of oOO grains was added to 
6 litres of hot water and boiled with 240 c.c. of hydrochloric acid 
(33 per cent.) for three hours. The tarry matter which bad then 
separated was removed by filtration, and the yellow, semicrv.stalline 
product which was deposited from the clear liquid on cooling was 
collected and rotighh purified by cr}’stallisa.tion from dilute alcohol. 
The yield uuis 32 grams. When operating with the aqueous extract 
of the flowers the process wa.s of a more tedious nature, for fhis. 
when digested with boiling dilute acid, gave a voluminous, reddish- 
brown precipitate, consisting of a mixture of the colouring matter 
with much phlob.iphen, and it thus appeared certain that these 
flowers contain as mineral salt a phlobatannin. readilv soluble in 
water, although insoluble in alcohol. The product was collected,, 
dried, and extracted with boiling alcohol, which dissolved the 
colouring matter and but little of the pblobapben, tlie solution 
evaporated to a small bulk, cautiously diluted with boiling' water, 
and the brownish-yellow deposit again crystallised from dilute 
alcohol. 

When isolated by i‘itli( r tif these method? the crude substance, in 
adiluion to noii-tmctonal iin]nu‘ity. contained at leas: two colour- 
on: matters, which could be separated bv the fractional crystallisa 
boil of their mixed acotyl derivatives. Thirtv grams of substance. 

1 I c, of act’ric anhydride, and tiftv drops of ]n'ridine were iioileil 
tor one hour, and after keeping overnight the crystals which ha'I 
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separated were ir>lli*(-ted (tlie filtrate A being reserved For ex.u,, 
ination), and weighed ‘2(j grams. On heating, this product sliiU-reM! 
slightly at 190 — 196^, more markedly at 210^, and was romph'i,.jv 
melted at 226 — 228°. A further digestion for half an hour witf, 
30 c.c. of boiling acetic aiihydrido was now resorted to, and tlie 
substance finally crystallised a third time from the same solvent, 
The crystals now weighed approximately 16 grams, and inehed 
fairly sharply at 228 — 230° In certain instances the last tiiai. 
ment with the anhydride was dispensed with, and the acetv; 
compound crYstallised from a mixture of solvent naphtha qik] 
nitrobenzene. Finally, it was hydrolysed with sulphuric acid in 
the presence of acetic acid in the ordinary manner. 

Found: = 

C 3 .,H 405 (Ac)rt requires Cjr,lIj(,0^ = o5'76 per cent. 

Au analysis of tlie gossypetin dried at 160° gave the followii;.. 
result. 

Found: C = 56*70; H = 3*28. 

reqnire.s C -56*60; II.. 3*14 per cent. 

From the acetic anhydride mother liquors by evaporation iiu.i 
subseque?it dilution with alcohol acetylated products of iudefinito 
melting point were isolated, which, when fractionated, gave 
further amount of acetvlgossypetin. By these methods apprrixj. 
mately 80 grains of pure gossypetin were obtained for experimein, 

It lias been shown (T., 190^ 95. 2181) that the Egyjitian cotion 
flowers yield in addition to gossvpetiii a con.'idorablc amoum ni 
quercetin, und il was to he aiiticipatcl that the Indian vni'iv:v 
would give a similar result. This proved to be the case, for 
exaniinaLioii of the acetic anhydride mother liquor (A) revcaie! 
the presence of acetylquerceiiii. and. indee<l. <ni Ion” keepin” 
was frequently deposited iii an almost puro condition, and coui'; 
be obtained pure by crystallisation from a mixture of alcohol ai;a 
.acetic acid. It melted at 193—193° ami on hvdrolvsi? lmv'- 
quercetin, which was recognised by its well known propeiiie^, 
(Found, C- 58'62 : H — 3*84. C..d require.^ (' -,")8'30: K- 
per cent.) 

Owing to the persistent sintering which occur.j when the paiilv 
purified acetylgossypctin wa.« heated to about 21n’. a soarcli F"!' 
the isomeric acetylfiuercetagetin (T., 1913. 103, 212), wliidi ii,-.;:- 
pf 21<l — 211'. wa-' carrx'f! {Uit, iiut witlioul result. Il is, 
('uiisi''k'reii still ji(jssil)h.- lliat m lalditiun ti> quercetin and gu-s'. 
pulin : i-mu’i ■•niouiit ot a lliiial colouring matter i^ yiddnl 
these Jlower?. 

\\ hcii fused with .dkab gos>YpetiM givo jimiocalecliuie uni 
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' produced in abundance by dissolving the 

..Vnu'ini^ ma.tter in cold 50 per cent, aqueous potassium hydroxide, 
:i . i allowing the solution to remain exposed to air for twenty-four 
with occasional shaking. It has not yet, however, been fouml 
ihlc to determine the character of the second nucleus present 
[, ;liis colouring matter by these methods. 

\i rthiiJatiOii . — Gossypetin (8 grams) in 90 c.c. of methyl alcohol 
treated with 50 c.c. of methyl ioelide, and to the boiling mixture 
^ jolntion of 20 grams of potassium hydroxide in methyl alcohol 
slowly added during two days. At the end of the first day 
t ^vas necessary that when kept overnight air should be excluded 
!i) jar as possible from the product, otherwise a considerable oxida- 
lliu look place, with the formation of a hlue-coloured potassium 
ialt. mixture, after being evaporated to a small bulk, was 
ooured into ether (.1). and on adding water a fine, almost colour- 
cs?, {.'I’vstalliiic precipitate separated in the aqueous layer. This 
,vas collected (3'8 grams), and when rccrystallisod from alcohol 
posse^sod a pale yellow appearance, but by the use of alcohol 
?ontaininL: a little alcoholic potassium hydroxide was readily 
jbtfiinod in a colourless condition. 

Found: C-62--H; ll 5-52; (;n3-.22'33. 

C,|TUOs requires C“62'6S; H“5'47 ; Cri 3 = 22’38 per cent. 

iKWdi-ifihjfl efher, C] 5 H 402 ( 0 Me)c. separates as a rule 
!n colourless needles, although oecasionallv in the prismatic form, 
uid on one occasion the needles which had separated on long 
keeping in eontael with the alcohol gradually changed into the 
lattf'C Mioditieation. It is sparingly soluble in cold alcohol, and 
:iiclis at 170—172'^. 

The oiliereal liquid (.1^ on evaporation yielded a small amount 
crystalline substance: this separated from alcohol in yellow 
iieefnes. but insuthcieul for satisfactory examination. 

Tn orcUu' to studv ilie products of the hydrolysis of the he.\a- 
iiiethyl Ciller, to ;i solution of 2’8 grams of potassium livdro.xide 
in 14 c.c. Lii !^0 per cent, alcohol 1'4 grams of the substance were 
rdded. aiul the mixture boiled for six hours. After removal of 
Uie alcohol the residue was dissolved in a little water, and treated 
'vitli c;irl>oo tlioxide, wliich caused the separation of a colourless, 
.'U};iai!iiU' precipitate. Tln' was culloclcd, a further amount being 
isulaii'd iron) tin* a(pU‘oUs liquid bv nio;in.- of ether. It wa.s purified 
I'l'" M't i'y>l;il!isation I’uun alcohol 

h-'iind; (’ H c.-os, (’ll.. 

reptiles (' II b t li . JU I;’, pci tuli 

' I ' «!! ^iihil ll Ini lift'/ Iti/f itlnr, the ii.iiiie pr(>[>ii>cd foi llus sui*- 



654 


PERKIN: OOSSYPETIN. 


stance, forms ion^, colourless needles, melting at 115 — 116‘-\ aud 
sparingly soluble in cold alcohol. 

The bicarbonate solution when neutralised with acid gave 3 
colourless precipitate, which, on crystallisation from dilute alcolio] 
separated in needles melting at 180 — ^182°, and consisted of 
veratric acid. 

Ethylation . — The yield of substance obtained by methyl, 'itiQi, 
gossypctin being somewhat poor, the ethylation of the colourios 
matter was now studied. Ten grams of gossypetin in 120 c c. of 
absolute alcohol and 60 grams of ethyl iodide were boiled witj] 
addition of 25 grams of potassium hydroxide in alcohol a little at s 
lime during two days, care being taken as in the inethylation process 
to avoid admission of air. At the end of tho operation the mixture 
was filtered, the filtrate evaporated to a small bulk, and poured intc 
much ether whilst hot, as otherwise it gelatinises. The solution, 
which yielded practically nothing to dilute alkali, on evaporation 
gradually deposited needles, which were collected (6'35 grams) and 
washed with a little ether. By crystallisation from very dilute 
alcoholic potassium hydroxide a trace of a yellow compound was 
removed. 

Found: C = 66'37; H = 7-20; Et=35'85. 

C2;Hs40g requires C-66'66; n = 7 00; Et=35‘80 per cent. 

Gossypetin hexaethyl ether, C,5H402(0Et)fi, is colourless, sparinglv 
soluble in cold alcohol, and melts at 144 — 146°. 

The hydrol5-sis of this compound (7'1 grams) was carried out a' 
with the methyl derivative, employing the same proportions 0: 
alcohol and alkali. The product after being evaporated to dryne« 
was dissolved in water, and treated with carbon dioxide, yielding 
3'84 grams of a crystalline precipitate, whereas 0‘2 gram of the 
same product was isedated from the aqueou.s liquid by means 0: 
ether. It was purified by cry-stallisation from alcohol. 

Found: C^61-46; H-7-72; Et^36'2o. 

CirJIo40g requires G- 6T53; H — 7‘69; Et. = 37T7 per cent. 

Gossy pitot U-irac.th y} tilur consists of colourless needles inchiDi’ 
at 110 11!'^, sparingly soluble in cold alcohol. The mother liquors 

obtained during the purification of this compound contained a 
small ain'uiiit of a more soluble substance, which remained aihor 
iCvaporatioii as r viscid mass. 

Ihe bicarbonate solution wlieii neutralised with acid 
crystalline [irejipitate, which was collected (2'892 grams) aii'i 
recrystallised from dilute alcohol. (Found. G'^ 62-83; n= dh; 
^11^14^4 tequires C — 62-8- ; H--6'66 per cent.) 
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j obtained in long, colourless needles melting at 166 — 167°, 
,.fl i'viclently consisted of protocateebuie acid diethyl ether. 

was anticipated, gossypitol tetraethyl ether proved to contain 
I irbouyl group, and an oxime could be readily prepared from it 
y ],ap\vorth and Steele's method (T., 1911, 99, 1884). Half a 
ivitii of the ketone, 0'5 gram of anhydrous sodium acetate, 0'2 gram 
, ijvji-oxylainine liydrochloride, and 25 c.c. of alcohol were boiled 
jive hours, the main hulk of the alcohol then distilled off, and 
Iw residue treated with hot water. The crystals which separated 
collected, washed with hot carbon disulphide, and recrystal- 
od from benzene, from which they separated in long, colourleSvS 
cedlcs, melting at 127- -129°. 

Pound: C- 58'59; H-7-77; N-4*31; Kt 34-95. 

requires C-58‘G5; H--7'64 ; N — 4'28; 

Et-3517 per cent. 

iVith the object of obtaining some further insight into its consti- 
iition, gossypitol tetraethyl ether, 3-84 grams dissolved in a solu- 
ioii of 2 grams of potassium hydroxide in 384 c.c. of water, was 
■radually treated at 5° with 2 grams of potassium permanganate in 
'00 c.c. of water. Oxidation readily took place, and at the end of 
he operation the mixture was heated on the steam-bath, filtered, 
,nd the clear liquid evaporated to a small bulk. By treatment with 
aihon dio.xide and extraction with other, 0'75 gram of the 
niattacked ketone was recovered. The solution when now ncutral- 
ipd with acid became cloudy, and yielded to ether a pale brown, 
iscid substance; this was extracted with boiling benzene, the liquid 
‘vaporated, and tlio crystals which bad separated after keeping for 
;oni6 days were collected. The yellow, cmtallirie powder (0'27 
rrain) was digested with some quantity of boiling water, whereby 
i trace of an orange-coloured, resinous impurity remained undis- 
folved : and on cooling pale yellow needles were deposited (d ). 
^vhereas a further quantity was obtained on concentrating the 
liquid (B). Only 0 175 gram of this compound was available for 
inaly.'-is : 

0'(d'Sl ”ave U' 2(U 11 t'O.. and 0'0.>4t) Il.jO. C^ = 56'05; H = 6'18; 

Et,-28-83. 

U-OT-’O gavuO'lfjS'J Agl. 

ivquin-v t' .‘Ul 37 ; II '1 (i4 ; Kl 2919 per vent. 

This acid, for which the name ijns^ifintoiiu' i/cb/ is suggested. 
-dthounU here described as a pale yellow substauce, is probably in 
fvaliiy colourless, but sufticient- material was not available to ascer 
' 01 if ibis was certainly the case. Both fractions .1 and B melted 
'if !■'! -15.')^, with evolution of gas. 
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As ijussypilul U-traethyl other. C,fiHo,0,;, is soluble iji potassiu,,, 
hydroxide solution it- contains a free hydroxyl group, and 
yields an oxime, and further possesses four ethoxy-groups, all (1,^ 
oxygen atoms are aecouiitcd for. There is accordingly little doubt 
ilnrefore, (hat its constilutioii is as follows (I): 


l]0-C,.H(0Et),-C0-CH.>-0Et HO-C,-H(OEt);,*CO'COJ! 
(I.) ',!>•) 


and, again, the analytical figures of gossypetonic acid harmotiij^ 
with this view, as they are in agreement with those reqniro^j 
by a hi/ilroxf/fririlin rjihnizeuerjliforylic ttrifi (compare Hei zig 
}[onai{^h., 1891, 12, 187). The results, therefore, of the hydrolysn; 
of gossypetin lie.xaelhyl ether with alcoholic potassium hydro.xifh 
suggest that it possesses the flavoiiol constitution (111), as, indeed, 
its general properties also indicate. 


on 


(’,H(0H)3< 


(1— C 

CO-C-OH 




diT.) 

A remarkable res'?ml)lance is tlius to be observed between gl..s^v• 
peiin and quercelagctin (T.. 1013, 103 , !J19), in that both aTf; 
hoxaliydroxyflavone?, containing in each case tetrahydroxybenzeiu: 
and catechol nuclei. 

The melting point of gossypetin about which some uucertaiiuv 
existed owing to the blackening of the tube, and which was coi,- 
sidered ijov. lil.) to be about 300°. is now found to be in realiiv 
311 — 313°. Por the reason indicated the exact point is iii: 
apparent, and to be certain that fusion had occurred, the hrenkin: 
of the tube was necessarv. 


An Onthdton- I’rodnct of 

As previously stated (A-r. cil.), gossypetin is readily susceptili.v 
to oxidation in alkaline solution, the liquid passing through brown, 
orange, and green to deep bine, and it was interesting to deteriniti'' 
the cause of this colour change. The deep blue solution on acidi 
(iciUion becomes red. and if concentrated deposits a reddisli-browi; 
precipitate, which on gentle warming usually becomes crystalhn^ 
Th.ar ihi.' reaction is not deep-seated appears evident, for when tlie 
;icid mixture is treated with sodium livdrogen sulpliite solution 
V ei-i)tiver.<^if)ii info yellow gossypetin quickly lakes place, ami li-' 
I e Dxidal lull (jl lliis willi air ami subsequent reihiction can i"' 
pmiormed »/ 7 Ithilitm. A second tm-lhoil consists in adding ali ' 
liolic potasMum hydroxide to an alcoholic solution of (he colouriii; 
matter, th.e prccipit..led -.otassiuni .salt rapidly Imcoiniiig hhu 
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1 med, collected, dissolved in walcr, and the clear 

[)ii .• licjuid treated with acid. OMier oxidising aL'cnts were experi- 
with, and eventually /ebeuzoquinono was selected a.s lieing 
„,)vi co]U’enieni. A solution of O’b gram of gossyjx-lin dissolved in 

e ol absolute alcohol was treated when cold with tl ‘i gram of 
^>[ieuzoquttione with agitation, causing the development of a deep 
reclclifh-biown coloration. On keeping for a few minutes minute' 
nvsials coniirienced to separate, and the mixture was then heated 
(o until ^ semi-solid mass was obtained. The proriuct, after 
|>,.liig collected and washed with boiling alcohol, weighed 
O b':" gram, and in other experiments the yield averaged 90 per 
cent. 

Found: {,-5(i'90, 57'02, H-2-74, 2'79. 

Cj-irc,0,4 requires C-50-96; H- 'J'.n’) per cent. 

i;ossi/pilone, the name proposed for this sul)stance, consists of 
microscopic needles liaving a dull red or maroon colour, and, indeed, 
closely resembles amorphous phosphorus in appearance. It is 
insoluble in cold water, boiling alcohol, or iiitrobenzoue, sparingly 
soluble in boiling water, hut readily so in pyridine or quinoline, 
although apparently it cannot he cry.'iUllised from the two latter 
solvents, Dilute alkalis dissolve it with a pure blue coloration, and 
when acidiiied a red liqui'l is produced in very dilute sohuions, hiu a 
solution of tlie dried substance in concentrated sulphuric acid is 
dull brown. In order to reconvert the gossypitone into gossypetin, 
(i\S gram of the. former in L’OO c.c. of boiling water was treated 
with 10 c.c. of concent rat^ed sodium hydrogen sulphite solution. 
Tlie vellow solution on acidilicalion <lepositcd UuGO gram m 
minute needles, \Yhich on acelylaiiun gave a^•^•lyl'.'''^'yJ>elln. jncdtini' 
at 1128 -^30° (Found; bG-'JU; II i-Oi;. ' Ar).- 

requires C-bG'8'1; H--3'8G per cent.) 

The latter experiment indicates that gossypiione is not a quin 
livdroiic, liut a. quinone. and the fact also tliat it is reduced in the 
L'old bv plienylhvdraziiie witli brisk evolution of nitrogen lullv 
supports this view. The behaviour of irossvpetin is indeed similar 
to that of e.xcoccarin (T.. 1902. 81. LTi). a colouniig 

limiter of green ebony, which with bromine and a]»parontlv ah'^o bv 
nirans of p-benzoqiiinone vields the green excix*c;irtimn to 

wliicli the tint of green ebony on keeping is no doubt due, Witli 
>-ulphurous acid it is a1 once reconverted into excoecarin. and as tin* 
latter contains a quitiol or Uduquiiiol nucleus, excoi-iarone i- thus 
probably a paraquinoue. 

\^heidale (^Ri port to the Kcohitum t^om nnUi > of tftr Ro/'iJ 
‘"'"I"///. 19(l9, 5. 1), as a result of experiments with A titirr/itim r:. 
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mojiis, has made the interesting suggestion that anthocyaniu 
this case the magenta anthocyanic pigment) "may be regarded ;,s aj 
oxidation product of a chromogen in nature allied to the serii^^ o, 
flavone colouring matters; the oxidation is brought about prohath 
through the agency of an oxydase.” Evidence for this hypothesi 
is derived by this author from results obtained in crosa-breerliDg 
•with varieties of Antirrhinum majuSy and is also given in 
papers; moreover, in the Biochemical Journal (1913, 7, 85) tli^ 
matter is further elaborated, and it is considered that anthocvaui); 
includes many substances, " having in general similar properties, but 
diflering among themselves as regards constitution,” and " voiilri 
occur as glucosides.” Nierenstein and Wheldale {Ber., 1911, 44 
3487), again, have oxidised quercetin (I) with chromic acid, ap)] 
obtained quercetone, a red substance soluble in alkali with a blue 
colour, for which the constitution (II) is suggested. This htur 
compound, considered by tiiese authors to consist possibly 01 ap 
anthocyaniu by simultaneous acetylation and reduction, yields 
acetyl compound of the flavouol (III) : 

nu O nil 


no/ \-o-c — ; 

/-CO~C-OH 

OH 


\/-CU--C‘UH 


no — 0-c — ( \)i] 

OH 

(iir.i 

* Antli<x-yanin, oi- cyanin, aDtx.r.lhi^ to Fr'-ray uik! Cl.iez i/. pr. Ci'hik., 15;';, 62 
C29), is lui Miu- j.iAvder pr.-s.-iit in flowtrs. With.ncid-: it giw^ a’;,:, 

with aik’ilis 4 grcpu, coluur, and is doivolurisfil l>v rodiK-int; agon!', tiiongh the ; i 
ri'turns i»u e.vj-c.'iir*' U. air. Those autlior.s consifler tluii tlic r<''l iv.l.iUi- of Hdw, > 
i]ii-> compomid, roddojird Iiy the a<-i-lity of vcgetahl-' juice. On the other h:);.' 
antliocyanin ai-ix-ar.s to b-- goncrally icgiirded by lot uusts .-cs ihv rdl coioi.; e 
flowers turiiDig blue with alkali, alt'hongli (compare WhcMaif, ;v-'. /. 

■W, 1909, B, 81. ■14; a;:ain .]e.sr-ribts two cU-'.-t.-, of iiiithor-yiiuiii, WL'inn,!' i: i 
‘•nibn-rot.” Il.e former giving, with basic leail iicetat.-, liluish-givcu, nml Ibr la: 
red prcdi^itrttt's. WheMale {iBport to Kvohal'm Bvnimfftr, h.-. ,-,V.} also iru! ).;■■ 
among tlie anthocyaniucs, a '• pigment pr*-spnt in tlie '-Rose Doiv" vai 
Antiivklau,-' which is not tnrncl bin.- by alkali, s.., con.-cipieiitlv, it w.' 

appear that tb.- term “ antJiocyaiiin " refers to the ivd colouriiig iiiaiu-r of )u:' 
flower. Aer-o,dii,g tu Moliseh {But. ZAt., ]'J05;. antl.ory.aiiin fic<iurntlv exM- 
The cell in a . ryslallim- condition, and Wheldale Iia.s iM-ki.-d, from a variety of ih-- 
Anf.lrrhmiui •, ciy.^tallim- magenta ‘•pigm-ni" wbi.'li .l.-omj.ose. uiet. 

heated lo 340 (/J/odiem. J.. lor. <•//.). 
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Vhe properties assigned to qucrcctone resemble those possessed 
gossypitone, but altbougb little doubt appears to exist that they 
h arid be closely allied, the fact that the former gives rvitij eon 
:pi;; rated sulphuric acid a red solution is proof that they cannot be 
deiitical. Moreover, the flavonol (III) is not gossypetiti, lor it 
neits at 352—359°, and its hexamethyl ether at 147—149°. 

Tliat the anthocyanin of certain flowers arises from the proiluc-. 
,ion of a ilavone^uinone or of its glucoside seems plausible, 
ill rough such being the case it appears open to conjecture whether 
ie quinone, as in the above example, is derived directly from the 
jusrceiin, or whether the quinol itself (or other flavone readily 
nisceptible to quinonoid transformation) is synthesised in the plant 
without an intermediate quercetin stage. Flavone colouring 
malters rarely exist singly in flowers, although frequently owing 
to its small amount the presence of the second constituent of this 
class is not always apparent. Purified preparations of quercetin 
and other flavonols when exposed to air frequently develop a more 
or less green tint, and special mentiou in this respect may be made 
of rutin prepared by the usual methods, cither from rose petals or 
the flower buds of Sophom japonica. Such a behaviour indicates 
the presence of a trace of an otherwise unsuspected colouring matter, 
which is readily oxidisable, and possibly, therefore, the parent of 
m anthocyanin. Although experiments are incomplete, it is 
probable that p-benzoquinone in alcoholic solution will prove a 
asefui reagent for the detection of traces of such compounds in 
llavoae preparations, by the development of a reddish-brown tint, 
whicli will be pale or otherwise according to circumstances. 
Dbservations hitherto carried out are promising in tliis respect, and 
■udicate that with pure flavonols no reaction of this character 
tccurs, 

Gossypitone possesses strong dyeing properties, and gives the 
:ollowing shades with mordanted woollen cloth : 

CliroiinJiiit. Aliiiiiinimn. Tin. [(-.■n 

Dull bniwn. Or,tn».--lirowj).* Oraii^'f-rt-il. Dovp oliv.-, 

' On ninnlanteil calico the sha-l.- is gr'Vtn>!i-l'rowii. 

These, it h interesting to note, are identical with those, given 
11 these circumstances by gossypetin itself, and it is accordingly 
ivident that during this dyeing operation oxidation of the latter 
0 gossypitone takes place. The dyeing experiments with gossvpetiii 
ire described in a previous communication (foe. eit.). 

Although the (lowers of the ordinary Indian cotton plant are 
lellow, other varieties are to be met with, such as those of the 
r, arhonmn, which are of a red colour. In a lengthy paper, 
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Studies oji Indian Cotton " {Journal of Oriirflr.'i, 1911, 1, 
liv H. M. Leake, special reference to this anthocyanic 
Dcciu's. and it is pciinted out tliat in plants of tlic type t/. arhoi , i,,,, 
and C. i^anffuincinn its presence conimunicales an intense ri-r| 
tJie entire plant (stem, leaves, and flowers). Owing tu the kiiujng^j 
of Mr. Leake, a supply of tlicse red petals has been availabt 
. e>:a)ninat.ion, and there can be no doubt that these also coniajj] 
S’ossvpetiji as glucosidc. The fact that gossypetin can be rcarJilv 
converted into red gossy})iione provides at tirsfc sight a si:nph 
explanation of the origin of the red colour of this variety of Ihc.vj-j. 
but although in a sense this may be partly correct, it is doulitpi] 
whether gossypitone exists as such, at least in the freshly gat];(ivrj 
petal. 

A point of importance in regard to anthocyaniii. and to wliidi 
botanists do not appear to have called attention, is the fact, Ijorne 
out by uumerons dyeings in this laboratory with fre.sbly gatlieicd 
flowers, that towards mordanted falirios i( behaves as a fugitiv, 
green or greenish-blue co)o\irijig matter.* Most {'lohabiy it is ;t 
blue dyestuff, the shade in these instances heing modified bv tlu 
presence of flavoiie glucosides, although ajiparently owing to rL 
very elastic definition applied by botanists tu these product.' 
hard and fast rule on this point is impossible. 

Employing mordaiued calico, air-dried red cotton-flower ppialc 
however, give the anticipated green antlioeyani«.- " shade, or at lofisi 
a much greener slunle tlian that produced by the yellow varietv, 
whereas in case free gossypitone had been present a brownish-vellow 
sliade .sliould have resulted. Tliat anthocyanins. as indeed ^ylleMa]e 
(loc. cit,) has suggested, are glueosides seems certain owing to iheir 
ready solubility, and an c.xperiment was now carried out to deter- 
mint if gossypitone could be prepared in a. similar form. 

The result of a preliminary inve.'^tigntion of the Indian cotTo" 
flowers has .diowii that, tliey contain the gossyjietin or at least pan 
of it in tlic fonii of a gluco.side sparingly soluble in hot water. 
This compound gives an acetyl compound melting at 239- lT.', 
but whether it is in reality the gossypitrin fonnorlv isolated nyi!, 
the Egyptian variety or a modifleation of it has not. vet bevii 
decided. A solution of this substance in dilute alcolioi wiieu 
treated with a little pbenzoqiiinone in the cold, became bruwm^b 
red, and cri-a.pially deposited a gelatinous, tnaroon-coluured ])rciipi- 
tate similar to gossypitone. On heating the mixture (lie suhi-iaiiv 
bei'anio ervstalliiie, and when collected, washed witli alcohol aiM 
diiiefl formed a gl'stening mass of reddish-violet needles. Altlmiii'i 

:ii}tl \Vlti-l,i:t]e liavt ii.it -U-scribeil tlic .lvciii<; ['rnpcitic' ■'! U'.:' 
(pieri'i'Unic. ' \ 
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;it j'livt; sight it seemed evident that here was a glucoside of gossy- 

■j.Qjie, this is by no means certain in that its alkaline solutions 
jiot blue but orange-yellow. Very interesting, however, 
..[0 (lyebig results given by this glucoside; for employing mor- 
1 calico it yields bright green shades, which are the cnmula- 
f'vc of a blue and yellow colouring matter, into wiiicli it 

appears to be converted by tiie action of the boiling water. Owing 
to tlic fugitive character of the blue dye, this gradually disappeared 
oil e.\pcisure to the' laboratory atmosphere for a few days, a yellow 
patwrn thus resulting. These preliminary results are here given 
because as the prepajation of the gossypetin glucoside is laborious 
the exjdanation of this reaction must occupy a considerable time. 

T’ncil a definite knowledge of the tetrahydroxybejiaene nucleus 
present in gossypetin has been obtained, the position of the 
Ijvdruxvl groups in this portion of tho molecule can only be conjee- 
turod. Existing as it does side by side with quercetin, it seems 
iiaUiial to consider that gossypetin is a hydroxyquercetin. Again, 
should gossypitone be a p-quinone, the constitution of gossypetin 
;vill be the same as that which Kiereiistein and Whtddale iiave 
suggested for the flavonol {loc. cH.) wiiicli liiey obUined from 
quercctoue, bub the descriptions of tlie two compounds are not in 
[nrreeTiient. On the assumption of the necessity for a quinol nucleus 
la yossypetin, a second constitution already referred to in connexion 
with qiiercetagetin {loc. cil.) is possible: 

on OH 

0— C •/ '')OH . 

HU\/“C(J-C'UH 

IJII 

On the other hand, it suggests itself as not unreasonable that 
yussvpiiGiie may eventually prove to be aii orthoquinone * ; thus the 
pi'i'seiice of a pyrogallol grouping in the nucleus in question is 
veiv possible, and, if so, would account for the ready oxidation of 
the alkali salts of gossypeiin. Interesting in this respect is the 
fact recently ascertained that In- means of alcoholic //-benzoquinone 
iolution pyrogallol gives tlie compound CVH^Og, possibly hydroxy- 
(/-beiizoquinoue, formerly obtained with /.'oumyl nitrite (T., lOOfi, 
89. Suil). .Myricelin again, which possesses a pyrogallol nucleus, 

Oil 

tb' :OU. 

. ~UO-C-Ull UH 
Ull 

* T:.-' ic.uiiijus Ilf ur givoii I'V l-i.uiy .onl (’.otz ■ 

:hii I his is \ i-ry pruliably jii 

VOL, cm. 


.\ X 
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■belia.ves very similarly to gossypetin when its alkaline solution ig 
exposed to air (T., 1896, 69, 1287), and preliminary experirucnte 
liave sliown that if this is carried to the blue stage, on acirij. 
fication a reddish-brown precipitate, apparently of a similar nature 
to gossypitone and reducible with sulphurous acid, is obtained, 
Alkaline oxidation ^Yith myricetin is, however, difficult to control 
as a change from the blue to a reddish-violet stage rapidly occurs, 
even if the salt is prepared in alcoholic solution, and it is anticj- 
pated that the reaction may be troublesome to elucidate. Wall 
alcoholic /^-benzoqumone also myricetin yields a bright scarlet liquid 
(but no deposit as in the case of gossypetin), and these coiciir 
changes, originating in its pyrogallol grouping, may reasonably Kp 
inferred to have an orthoquinonoid explanation. 

A further investigation of these points is now in progress. 

CLOTItWOaKKUS’ RKf^KAKCU LACOlUri'UY. 

The UxivEu.i^jry, Lreda. 


r^XX] ill flti‘ i 'iitijiJliim' Si’Vd's, Piii'l 

.V.YA’yi\ Coiijigiimtioii uf ihi- Kiijht Oximlhn- 
ilei'iiri/i.reii of C'.itnpliovqinnoin'. 

By Martix Onslow Forster. 

Ben7.il is the model case of a symmetrica] a-diketone in which the 
conl’jguration of each oximino-derivative has been establLshed, 
This is due to Beckmann and Kdster {Annnh.,., 1893, 274, 1) wiio. 
by following the course of a Beckmann transformation applied fo 
the U\o monoximes and three dioximes, drew conclusions regarding 
the spacial disposition of the hydroxyl groups relative to the other 
parts of the molecule. 

The discovery of ■/>onitrosoepicamphor in two modifications, con- 
stituting the third and fourth monoximes of camphorquinone (T., 
1912. 101, p40), thereby completing the series of eight o.ximiao- 
denvatjyes from that diketone, invited an attempt to establish 
the eoj.figiir.aion of these materials on the lines of the ITantzsch- 
A\einei h} potbes's, because they present the only recorded case iu 
uhich ^11 the possible derivatives of an unsymmetrical a-diketone 
have been isolated. 

Owing to the stability of the camphor nucleus, the method of 
(fsTiia.iii and Koster can l?e applied in only modified forin to 
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ll,f inonoximes, and m the cas» of the dioximea it has been neces- 
to rely on arguments which, although perhaps appearing less 
offlclusive at first, rertainly have the advantage of depending oji 
less drastic transformations. Briefly stated, this part of the investi 
oation has resolved itself into an inquiry as to the identity of the 
di„.vimcs arising by the action of hydroxylamine on each monoxiiiie, 
and then, by a process of elimination based on preliminary know- ’ 
ltdge of the configuration of the monoximes themselves, deciding 
the disposition of the hydroxyl groups in the four dioximes. For 
Ihb Jiurpose it has appeared desirable to repeat much of the earlier 
.-ork on the dioximes (T., 1903, 83 , 514), and by improving the 
methods of separating these, to determine with greater certainty 
tlieir relationship to the raonoximes. 

Beyond giving the following table, in which details regarding 
more highly purified materials are slightly amended, it "is not 
necessary to recapitulate the inforinatiou which has been published 
iroin lime to time concerning the eight oximino-dcrivatives of 
camphorquiiione, the history of these compounds having been 
summarised recently; 

:^ii. 


'h.Nnicistn'aiiij.lu'ji' (iiiistabJe;.,.. 

,, (jstiil.ile) 

''..\i:io.suL'j)icaniji}ii.)r tmifUbJt; 

■ ■ (stable) . 

Ciii.l-lxdiiiiiiiioru' a ilioxijiji* 

S iiiuxiinc ... . 

yilioxiiDi 

SdiuXUlM’ 


~ I >•! t't'ii; 

M. p. ' tiluroti.rui. jiaOH. 

HI' iras nr;,:! 

iw 11I7'|J -.sj.Q 

111” Ifl'l ‘'"'o 

170 m-l I'.'g'd 

iioi --r,i-7 -iMij-; 

-CIA 

MO Ml H;; 


It must be recalled, however, that the configuration of the two 
■nodiiications of (■.miiitrosocamphor has been established (T., 1905, 
87, 232), and the recognition of the stable and unstable forms as 
s/m and «/i(i-iiiodificatioii3 respectively is the starting point of tile 
presient ijiquiry. 

On comiiarmg these isomerides with the third and fourth mon- 
OMiui oi caiiiphorquinone, a similar relationship for the latter 
S'jgyesis Itself. The unstable, more readily fusible, more freely 
!"lu!ile. and less optically active /soiiitrosoepicaniphor correspoud.s 
fsactly with the «/ifi-mouoxime represented by the unstable form 
M 'J'/mtrosocamplior, and most probably has, tlierefore, the onfi- 
'mniguration. This diagnosis is strengthened bv the effect of 
nayoesmm methyl iodide examined by Dr. Spinner, who has found 
t at the behaviour of unstable i.^onitrosoepicaiiiphor is strictly 
-nalogoiis to that of unstable ™nitrosooamphor, there being 
I'lwluccd a livdro.xy oxime which does not yield the anhydride with 
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Jiot alkali, whilst the stable isoiutrosoepicamphor gives a mixtiirf, 
of the hydroxy-oxbiie with the anhydride. Moreover, whilgi, 
unstable ^’onitrosoepicainphor iiiay bo extracted unchanged hg,„ 
iiydrocliloric acid (1:2) after boiling the latter during one iriinnj,, 
the stable moditication is largely transformed into i9-can1phorniIrl!]^, 
acid. It is reasonable, therefore, to represent tlie four moinxvii,,^ 
of camphorquinone in the manner following; 


/OH (si/«) 

b U 

a-i'.'JiyMti'oauepicainjihor (in. ji. 170 ). 

C.NTxoh 

a-f-v(iXilrowpifain]'Inn’ ^11). p. 137 ). 


/.foXitriKsucjiiiqihtif (iji. y. l.'pO i 


''»^*itl■o^oca^!pllOl■ (m. 


Passing now to tlie dioxiines, it is at once noticeable tliai i||, 
'/-modification possesses in marked degree tlie characteristics 
ciated with the nnti-moaoximes ; it dissolves much more fn dv j,, 
organic media, melts at a far lower temperature, and has loner 
specific rotatory power than the three isomerides, into one of wliirf, 
(5) it passes when heated. Being the only dioxime conveitilw 
into another, resembling in this respect the ««?Miionoxim<s, airi 
displaying the attributes indicated above, it is natural to condudt 
that the crati-confignratioii prevails in the '/-dioxinie, and a.s th 
greatest contrast is presented by the B-dioxiiuo, it seems reasou- 
able to regard the latter as the syn-iiiodilicatioii. The two a, v, 
configurations are thus left for tho a- and {-dioximes, and in col- 
sideriiig how these may be apponiuried, cognisance must ho tiikeii 
of the fact that the (mrMiiodiiicatloii of I'oiiitrosoepicamplior ii 
more stable than the corresponding derivative of isouitrosooamplior’ 
whence It follows that, since the change in conligi, ration on passiiic 
frotn^ the y-dioxinio to the 5-isomerido i.v re^triofod to ,i siupfe 
o.xnnino-group, tliat groiip^ is the one presoiil in i.sonitrosocaiiipliOT. 

The loregoing hvpothe.u's lias been .submitted to a, practical test 
by ascertaining, in the ca.se of each dioxime, which moiioximr- are 
involved in Us production. The results of this test, which ,uc 
embodied in the tollowing diagram, .support the hvpothcsis in (ver. 
particular; in fact, no one among the iii.nierons observation., ivlnci 
have been made ,n connexion with these compounds will be fou.iil 
conflict with the suggestions here made as to their coiiligiiraticii. 
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« If ,OH 

OH 

*■ “^CO 

camphor 

(m. p. ]707 

twXitrosocamphor 
(m. p. 

1 \ 


C>;n/OH 

OH 

‘ “ XiN-'OH ’i 

' /3-l)ioximc (in. j>. 248*)- 

a Dio.xliiie an. p. 20rq. 

car.4;'*'“ 

C.iN OH 

>c»h„<V;1;oh ,, 
c.x OH y 

7 Di'ixime (in. p. I;i6 i. 

0 IXoxirnc in. p. KM i. ! 

/ 


,, xCO 

O.IV fjfj 

...V, OH 

' “ CO 

! ;<,\itr''.siU'picamphor 

' on. 

<«eXitiwioamp}j(?r 
(jij. p- 1U‘), 


Furthermore, it is worth remarking that a qualitative relation- 
m respect of specific rotatory power among the dioximes may 
be calculated in tho following manner: , 

a ^[/M'/N'jtros<f«iti|)}ior {iiiiU] -f- j'wnilnisoepi-Muij.lior < -wn ] 

-• \i275-.t-422 0 ) -r -7:V:r. 

■ - A(28S-0- 422-tO - ri:-0\ 

•, [ti''Viii)'' iifj''"Nitro'OiMiijj'Jiyr mni-ijor 

= 4.(27r.'3 -278-.VI -I-.:. 

- ti2v’< 0 • 27s :) ) i-;'. 

This ij ill qualitative agreenieiit with the facts so far as (1) the 
3' ainl jS-rlioximes are both L-rvorotat^irv, (2) rlie a-dioxime has a 
[I'giier loratorv power than the /S-mwlilication. (3) the '-dioxime 
':2i the Jowrs'r rotatory power of alK and the S dioxinie is dextro- 
rc'taturv. The above calculation is based on the values in alkali 
bccaiise tlie 3 dioxime us so verv sparingly soluble in orcranio media. 

Wi'liont going into unnecessary details it mav be stated that 
aT'rnarive relationships between the eight oximino-derivatives of 
caninhorquiiione have been conshlered. but these have been found, 
I ".’nK* cardinal point or other, to be in direct conflict with 
I '■■VTi'-ruiaaitai ubservation. 
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Experimental. 

Sf/mrnlion of isoNHromcamphor (m, p. 152“) from thr 
Claisen Mixture. 

One hundred grains of the mixture were dissolved in 300 r.r 
.llier and treated with the ferric chloride dissolved from 90 grams 
hv 500 c.c. of ether; an intense, hroivnishTed coloration was imuj. 
diately developed, and after an interval of twelve hours the solveit 
was allowed to evaporate in a current of air. On filtering tit 
treacly residue there remained a crystalline paste, which Bat 
drained on porous earthenware, suspended in water, washed oj 
the filter, and dissolved in 5 per cent, sodium hydroxide; a .imal] 
quantity of ferric hydrate having been filtered, dilute sulphurit 
acid precipitated the wonitroso-derivative in crystals instead of ac 
oil. Rccrystallisation from dilute methyl alcohol gave 60 gram 
of the stable modification quite free from the isomeride, Tb 
original mother liquor was a viscous, dark brown oil, yielding a 
crystalline product when shaken with water; it was hoped that this 
might consist of the unstable inodificalioii, but proceeding as 
above, an additional 30 grams of the stable isomeride was obtained. 
This portion was far from pure, but was suitable for the prepara- 
tion of aminocamphor. 

The action of ferric chloride in this process is somewhat obscure, 
as the amount of iron in the crystalline residue deposited from the 
ether is insufficient for a ferric derivative analogous to the metallic 
compounds obtained by Franccsconi and Piazza (Atti Tf. 

Lined, 1903, fv], 12, ii, 128) from the Claisen mixture and silver 
nitrate or mercurous nitrate. Nevertheless, it has the effect whict 
solvents fail to accomplish. 

Action of Bydroxylamine on the CIniten Mixture. 

The facility with which the unstable modification of ileonitrorc^ 
camphor is transformed into the isomeride made it desirable n 
study the action of hydroxylajnine in cold solutions, so that the 
maximum of dioxime from the former might be isolated. 

Fifty grams of the Claisen mixture dissolved in 250 c.c. of 
alcohol and treated with a solution containing 40 gram? o: 
hydroxylaraine hydrochloride and 80 grams of crystallised sotliuir. 
acetate in 250 c.c. of water formed a clear liquid, from which, 
after twelve weeks, 40 grams of pale brown crystals had separated 
On, extracting this material four times with 250 c.c. of boilinc 
acetone, 5 grams of snow-white powder roneisting of almost pur.' 
^-dioxirae remained. Each of the two first extract? deposited 
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. .-.pinis of pure a-dioxime, the third yielding 2 grams of a-dioxime 
[nixt'd with a very small proportion of jS-dioxime, 0’2 gram of tho 
licing the only deposit from the fourth. On evaporating 
the Acetone mother liquors, the residue weighed 19 grams, almojit 
(Otjijjlctcly soluble in 400 c.c. of boiling acetone, which deposited 
^•3 (rrnnij^ of a-dioxime on cooling, whilst the filtrate yielded 
]4 tnams of brown residue when evaporated. On extracting this 
^vilh cold benzene, 12*5 grams of colourless material remained, 
dissolving iu 250 c.c. of boiling ethyl acetate, from which 4’4 grams 
of a dioxime separated; reducing the mother liquor to one-half its 
ori:.dind bulk gave 2'2 grams of a-dioxime mixed with a small 
proportiort of 5-dioxime, still further concentration yielding 5 grams 
nf the latter substance. Meanwhile, the mother liquor from the 
oriiiin'd 40 grams was freed from alcohol on the water-bath, when 
the vellow, sticky mass which separated was found to leave, on 
extraction with cold benzene, 7 grams of colourless dio.xime, con- 
sisting principally of the 5-modification. Under the conditions 
‘Stated, therefore, 50 grams of the Claisen mixture furnished 
approximately 23 grams of a-dioxime, 5 grams of S-dioxime. and 
12 grams of 5-dioxime. 

Proceeding as above with the stable modification of tsonitroso- 
camphor. and subjecting the product to systematic fractionation, 
tho only dioximes isolated were the $■ and 5-isoinerides, whence it 
follows that the a-dioxime, which formed the major product from 
the Claisen mixture, must arise from the unstable i.<?onitroso- 
camphor present in that material. 

The action of hydroxylamine in alkaline solution was then 
^tudiGd. 100 grams of bydro.xylamine hydrochloride dissolved in 
water being added to an alkaline solution containing 100 grams 
of the Claisen mixture and 90 grams of sodium hydroxide, tho total 
volume of water being 1000 c.c. After three weeks the llcjuid 
was extracted with ether, and fractionally acidified with dilute 
'Ulphuric acid, which precipitated a red, tarry material first, 
iollowed by a liouev-like gum: as soon as the aqueous liquid failed 
TO develop colour with ferrous sulphate, it was decanted from the 
precipitate. Yielding 24 grams of snow-white y-dioxime with more 
arid. The gummy precipitate left 6 grams of ■y-dioxime when 
extracted with cold benzene to remove unaltered jVonitrosocamphor, 
whilst the tarrv material gave 6 grams of 5-dioxLme as a result 
(^'f the same treatment. It having been shown alreadv that under 
Uiese conditions the stable t^tonitrosocamphor does not vield the 
■-dio.xime, it follows that this substance arises from the unstable 
Hiodification. 

ihc y-dioxiiiu* was recrvstallised from methyl alcohol diUuc'i 
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,vi,N ,■> .mall proportion of wartr, scparatins m anon .v Into no, , ,, 
136°. One per cent, soh.t.ona ,n chlorofornn ale, 
end 2 per cent, aqueous sodium hydroxide gave [«]., 16 4 . 

,nnii 14 -.^'’ rcspectiv&ly. 

The 5-dioxinie has been obtained m condition somewhat pur., 
than that previously described by dissolvmg 25 grams oi th. 
' ' dioxime in 50 c.c. of cold absolute alcohol and heating ft, 
solid inn under reflux during eight hours, when 13 grams of tie 
5.,lioxiine crystallised on cooling, whilst the mo her liquor fnrnid,,! 
3 crams on' eoncentr.ation. Eecrystallisation from methyl alcohol 
dilntm-i with a small proportion of water yielded a specimen meltm^ 
.It 194°. giving [u],, ri3'8° 80-0° and 87'0° in chloroform, alcolol, 
and 2 per cent, sodiiiin hydroxide respectively. 


.Icfioii ol JI;/(iro.r,,hi:,hu on Hu- iso.Vi(,v,..„-*r/,nrtrf s „l 
'EpicaTV'phor. 

It has hern shown (T., 1912. 101. 13.53) th.at with hydroxylamim 
acetate, o.imnitrosoepic.aniplior (m. p. 1"0°) yields the o- aod 
s-d!0ximes, whilst the 5-dioxime is the sole product from tlie B-mnd;. 
fication (in. fi. 137°). 

a-;.«„XitT(iEoe]>icaniplior (3 grains) dissolved in sodiiiin hydroxide 
(3 crams) was tre.ited with liydroxylimine hydrochloride (3 gram-,), 
the' bright vellow solid ion being diluted to .39 c.c. IVithiii a lev 
miniitei.' the colour liad perceptiblv fadcl, and during three clavi, 
massive, I ranspareiit cryst.als senar.ilrd. boeoining opaque wlien 
nihhed with water: this w.as the sodium deriv.itive of the jS-dioxime, 
Yielding nearly 2 grams of that material. The filtrate on acidifica. 
tion gave 0'75 gram of 3*dioxinie mixed with a small proportion o: 
thf? a-moHification. 

T\'hen iS-wmitroROf'picamphor was trrAtH in the way, th? 

colour fAflerl rapicllv. Init- crystal clirl not separate. Frarfiona' 
precipitation with dilute sulphuric acid ,?ave (1) 1‘5 srram of 
-dioxime mixed with 5-dioxime in the proportion of 2:L -’ird 
V5 "rams of almost pure *.-dioxime-, thus the principal prod'i''* 
the '/-fUo.xitne. with about la per cent, of the S-modification, 


.\rf)o» of <‘>vm .V/'-'/n// Jii'l'irh f)» \'<f\y il rnforptrani ph'iv- 

An f'tlif’rpnl 'inintion of 3-''onItrn'!rK*picamphor (3 crram' 5'1 wa' 
addod sliiv.lv to tho well-cnolcd Orienard acrent from 1'2 of 

rnaenp'ium and T'fi ^Trains nf rnfthvl iodide, tho product after 
twelve hour« heino derompnspd with icc and acetic acid. Tli® 
ethereal lirji'.id having he^n extraetpd four tinm*: with 10 c.c, '^f 
5 ppr cent, sodium hvdroxido solution to rnnuivc unchanL'^'d 
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^^jtiosof^pic^^P^ori crystalline residue was leffc on evaporation; 
jftcr being rccrystallised three times from dilnlo alcohol, the 
i-olonrloss noerlles melted at 96®; 


0 1365 gave 0'3227 CO 2 and 0-1191 H^O. C 64-4H; H 9-76. 

(i 1631 ,, 10‘0 c.c. at 22° and 758 mm. N^^^6'9G. 

(V2S36 lost 0'012S at 100®. n20^4'51. 

requires C — 66’95 ; H — 9‘71; K — 711 per cent. 

CjjHpj0.2N,J]T20 requires C — 64 02; II=-9‘78; K — 6'80; 

H 2 O -4 37 per cent. 

'Die substance is readily soluble- in organic media, including hot 
jictroleum, but is insoluble in water. It 13 amphoteric, and whilst 
tti - .'ilkalino solution remains clear when boiled, the acid solution 
i;ii6rllv becomes turbid when heated, doul)t!e.ss owing to the trans- 
lorniation : 




.-CMe-Oll 

"CN’OH 


(■ H. 


X I I . 

C=:N 


ju.4 as in the case of the 0- and '/-modifications of the corresponding 
rlc-rivative from rosocampbor (T., 1905, 87, 232). 

W'lien a-f>ouitrosoepicaniphor was treated in the same way the 
erlicreal liquid yielded with sodium carbonate j0*camphornitrilic 
«citb which \va,s not produced from the isomeride; after unchanged 
maLerial had been removed with sodium hydroxide the solvent 
deposited a viscous oil, which did not crystallise during many weeks 
in tlio desiccator, Analysis inrlicrit‘*rl a mixture of the expected 
oxime with its anhydride, and this fact, in conjunction with the 
production of 5-camphornilrilic aci<l. may be taken as suggesting 
rlie ?:v/H‘nmiguration for a Donitrosnepirampbor, 


[ dc.xire to express my indebtedue.ss to Dr. H. Spinner for hi? 
viihiabic assistance in connexion with the two modification? of 
'.'■^nitrosoepicaraphor. 

h iT.U C'U.IKCE .-r K, l.OSlMiN. 

S.a rH Kvssixi; I on, S.W. 


L.\\V,._ /,>/,-) 

h)ltl \f<i Dr nvfttuy'n, (iml U< sninftni, 

' , Irri re (^")lipnhVi\t!!. 

U\ l).vvii' llKxny l*KAiO<K. 

In >11110 of the interest attaching to tlu* resoiiit ion <u' externally 
‘•‘'ui'ensated aldehydes ami ketones, yery few optically actiye 
lyeraziiu’s have I>ecn j>rp}iarc<l, and in u" case lias a racctuu 
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hvdrazine been resolved into its optically active component,, 
Neuberv and Federer {Ber., 1905, 38, 866) introduced the opticall, 
active amyl group into phenylhydrazine, “”'1 
hvdrazme; iijner {J. pr. Chan.. 1895, [u], 52 , 424) pepar.; 

raenthonementhylhydrazine from active hromomenthylamine, 
from it, by hydrolysis, the corresponding menthylhydrazme. 

Bromohydroxyhydrindene has already (Pope and Read, T., 1910 
101, 7B8) been converted smoothly and in quantity into ft. 
corresponding amine, hydroxyhydrindamine, which is a crystallinf 
compound, forming easily crystallisable salts and derivatives, jtj 
is readily resolvable into its optically active components. Tl 
therefore expected that the corresponding hydrazine^ compound 
would exhibit similar properties and be resolvable into stereo 
isomerides, which could then be used for the resolution of externallr 
compensated aldehydes and ketones. 

Hydroxyhydrazinohydrindene has the disadvantage of beitj 
somewhat unstable in the free state. Its salts when pure and dry 
are stable, but solutions of tliem cannot be evaporated to drvnesi 
on a water-bath witliout yielding a considerable quantity of a dart 
red solid, which melts at 182^ and is insoluble in water; sokitinni 
can, however, ho concentrated to a considerable extent by boilioj 
under diminished pressure, 100 mm. and less, without very apprt- 
ciable decomposition. 

Experimental. 


Externallv compensated 2-bromo-l-hydroxvhydrindene, 

was prepared by the method of Pope and Read (T., 191'2, 101 
760), and the product, after thorough extraction with light 
petroleum, was dried and used without further purification. 


Extern-ally Compensnte.rl l-Hydrory-^-hydrazinohyelnnEctu. 
CoH, • X H • X H j. 

The best method of preparing this substance appears to be the 
following. Bromolivdroxvhvdrindene (50 grams) is mixed with 
hydrazine hvdrat-e foO grams) in a flask fitted with a reflux con- 
denser, and gradually heated in an oil-bath. The mixture becomes 
quite liquid at 90 — 100'^, and a reaction soon sets in eo vigorously 
that the fi.<*5k has sometimes to be cooled ; when the initial vigour 
has abated, the flask is heated at 135 — 145*^ for two hours, and tbe 
excess of hydrazine hydrate distilled off under diminished pressure 
from a water-baih Tbs residue, when cooled, sets to a solid mas 
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f"(i aranis), which, when extracted with warm water, leaves a small 
of insoluble residue, melting at 202 — 204'^, and consisting; 
If file condensation product of two molecules of bromohydrnxy 
1 vilrindeue with one of hydrazine. The aqueous extract is treated 
solid potassium hydroxide (30 grams), and the mixture left 
reiuain all night in a cooled exhausted vessel. The base (about 
-i) -rranis) separates as a granular solid, is filtered off through 
iiindin, and is recrystallised from a large quantity of boiling 
benzene, in which it is moderately soluble. It is very sparingly 
soluble in cold benzene, chloroform, or ether, insoluble in light 
petroleum, and readily soluble in alcohol or water. It crystallises 
in cnlourlcss scales, melting at 87 — 88°, and decomposes on keeping 
even in an exhausted sealed tube. The following analyses were 
retained with material that had been preserved two days and three 
,iays respectively; 

( 1 ) 0'188 gave 0'413 CO 2 and 0*121 II^O. C — 64*2; H-66. 

{‘1] 0145 ’ „ 0-338 COj „ 0*093 h', 0. C-63'6, II -7-5, 
Ofiir^.^ONo C = 65'8; H-7-3 per cent. 

When carbon dioxide is passed into benzene or alcoholic solutions 
oi the base a carbonate is precipitated. 


dll Hi/droxy’^'hj/flrnziritfJnjiiritifhfir If f/chochJorid^, 

This salt is precipitated on mixing alcoholic solutions of the base 
and hydrogen chloride, and may be prepared more directly by the 
following process. 

Bromohydro.xyhydrindene (40 grams), hydrazine hydrate (20 
jrams), absolute alcohol (50 grams), and pure quick-lime (20 grams! 
arc ini.xed and siiaken for three days in a stoppered bottle; the 
proclurt is extracted with boiling absolute alcohol, filtered, cooled, 
and. if necessarv, filtered again. Drv hvdro^en chloride is then 
passed for some time into the cooled solution, and after remaining 
for two liours, the precipitated hydrochlorides are collected and 
extracted with a boiling mixture of benzene and alcohol, whicli 
leaves hydrazine hydrochloride imdissolved ; the livilrochloride of 
the organic base separates readily on allowing this extract to cool. 
The salt is readily soluble in hot absolute alcohol and water, but 
sparingly so in cold alcohol, boiling benzene, and ethyl acetate; 
it crystallises in colourle.ss scales, melting at 165'. It contains two 
molecules of hydrochloric acid to one of the base, and these are 
retained even on recrystallisation from water. The aqueous solution 
hoes not yield a solid platinichloride with chloroplatinic acid, but 
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jrivf^K u white precipilat-e with inercuric «liloricle; it very rrai/ih' 
reduces copper sulphate solution: 

O'lOliG gave 0’1663 CO.> and 0'0542 HgO. C- il---5'7. 
(^961 „ 0-2302 AgCl. Cl-29-1. ^ 

Cf,Ii]„OK2,2HCl requires C — 45'6; H — 5'9; Cl — 29'9 per cent, 

Tf the reaction mixture ohtaiiied by shaking as above descri'io,] 
is extracted with boiling ethyl acetate or benzene, a crystalliiip 
precipitate is formed on cooling which crystallises from alcolioJ or 
ethyl acetate in white, shining scales, melting at 255° ; this 
is a double compound of the hydrazine with calcium bromide; 
O'lo42 gaveO‘1075 AgBr. Br-29'7. 

0-13ol 0-0928 AgBr. Br = 29-2. 

(C 9 li] 30 N 3 ) 2 'CaBr., requires Br~30'3 per cent. 

The sulphate, (C-iHjoONn'u.H^SO^, is precipitated on mixing :in 
alcoholic solution of the base with twice the calculated quanlitv 
of alcoholic sulphuric acid. It crystallises from hot dilute alcoljol 
or water in colourless, hexagoiial plates, melting and decomposinij 

0'0987 save B.-i.SO,. SOj -'iS'l. 

requires jier cent. 

Tlie ocalatt, C5lI,.,0\.„(r0..Hi;. separates on lui.King alcoluili- 
solutions of equivalent. propoi-timis of the free base and oxalic arid- 
after recrystallisation from hot aloolinl it is obtained in colourless 
needles, inciting at 178=. It is readily soUible in water, bw 
sparingly so in most orgauic snlvcits. except boiling rectified spirit 
In both this salt and the hvilroi-liloride the liase is diacidic, whereas 
in the sulphate it is monacidic: 

01660 gram gave 16-67 c.c.X.,(m„ist, at 18 and 761 mm. X-H-S, 

ftiUiiO-.X; requires K 11 1 per cent. 

Tlie rf-tamphor-$snIphcinate and 'f.a-liromocamplior-v.siilplioiialc 
prepared in a manner similar to the above were with difficuhv 
obtained ,n a crystalline condition, owing to tlieir hyvrosccpic 
ciiaracter ; they decomposed on keeping, becoming dark red' 




•XH-Ntl.co.(' K,. 

or.h!h.'’Tf i'vsivocldoride bv the 

laratr ? f™- a m.xtnre.c 

Bfu/ovhi' white nodules, melting at i% ■ 

oh! rhe ■ ll'”- ''T 7’ "f 

chloride uehle,-. only the n.onobensoyl derivative: 
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II 1181 gave 0-3010 COj and 0-0620 H..O. C = 69-4; n-5-9. 

requires 0= 716; II 3-9 per eent. 

Tl„- hydrochloride when heated with acetic anhydride yielderl 
0,1 which could not be caused to crystallise; bronioliydroxy 
j^v,],.[n;leno behaves in the same way. The benzenesulphonyl- and 
, tolueuesulphonyl derivatives could not be prepared by the 
oi'diiiary Schotten-Bauniann process, black, uncrystallisable resins 
ln.iiiU produced. 

t\\-\-[Iydroxy-2-stmicaThazhtohydrindene, 

II.,. 

Tills compound is obtained in quantitative yield when aqueous 
solutions of equimolecular proportions of the liydrocliloride of the 
base potassium cyanate are mixed and left to remain for an 
hour; it separates as a wliite, amorplious powder, which crystallises 
iruni hot spirit in minute scales, melting at 195®. It dissolves 
sparingly in most organic solvents, in water or dilute acid, and is 
iiiuderately soluble in hot alcohol, benzene, or concentrated hydro- 
chloric acid; it is very stable, and its solutions can be evaporated 
to (irvness without decomposition: 

U'125o gave c.c. N.> (moist) at 20® and 758 mm. N — 19'}, 
CqHj 30 . 2 N 3 requires N = 20'l per cent. 

On dissolving tlie semicarbazidc in concentrated sulpluiric acid 
some blackening occurs, but, if the solution is left for two hours 
and then poured into water and llltered, a yellow solulion with a 
irreeii fluorescence is obtained. This may contain the compound: 

CH-CH’NIlNir 

and, if so, the liyilroxy- and hydraziiio-irroups in the parent sub- 
stance are probably in the c/.s-position. 

On attempting to prepare the thiosemicarbazide bv a similar 
inetliod no solid separated, and on evaporating the solutiou tlie 
main product was the thiocyanate, which crvst:illisos in colourless 
rosettes, melting at 112®, ami turning pink on keeping. 

l/droxy-2anisy{itl(nfh>/(ir(i:iiiohydrin(IfHf, 

Tlie hydrochloride of the base is dissolved in a solution containiu;; 
I'litikr iiu)rc than two molecular etjuivaleuls of sobliiuii acetate and i 
little acetic acid. Tlie calculated weight of aiiisaldelivtie is then 



r,74- PEACOCK; EXTERNALLY COMPENSATED 

added to the hot solution, which is well shaken and heated in 
boiling-water bath for two hours. Ou cooling, the hydrazone 
separates as a solid mass, which is collected, washed with ether 
and rccrystallised first from hot alcohol, and tlieu from hot benzeuo^ 
from which it separates in small, flat, yellow scales, melting at 16S°: 

0'1436 gave ]2'6 C.C. Ng (moist) at 17“ and 744 lain. N — 9-97, 
Cj7Hj80oN 2 requires N=9'92 per cent. 

^V\-Rydronj-%Q%nnamylidtn(JiydTazinohydrindene was prepared 
in a similar way, but this compound separated in the cold as a)i 
orange-yellow solid, which seemed somewhat unstable, and was 
difficult to purify. It was precipitated as a yellow powder from 
its alcoholic solution by light petroleum, and melted at 124“ : 

0-1175 gave 0*3328 CO, and O'OuTS H^O. C^77-3; H = 5-5, 
CjglljgON, requires C = 77-7; H-6'4 per cent. 

6\-‘\-Uydfoxy-2'htmyl\denekydraz\n()hijdriii(J( nt: was prepared 
similarly to the anisic compound; it crystallises from liot rectified 
spirit ill small, white needles, melting at 107°. 

The vaniU^lidene compound, prepared as above, was very difliculi 
to purify; it was recrystallised from a liot mixture of iiuuhv' 
alcohol and benzene, and separated in small, yellow scales, meliin^ 
at 161° ; 

0'1316 gave 10'67 c.c. N, (moist) at 16° and 746 nim. K 
requires N = 9-39 per cent. 

The salicylident compound prepared similarly crvstaliised fro’], 
hot spirit in shining, yellow scales, melting at 213°. 

The 'piperonyUdent compound was, like that of vanillin, verv 
difficult to purify; it was rerrystallised several times, and 
separated from benzene in yellow scales, melting at 201°; 

0'1053 gave S'S c.c. (moist) at 17° and 755 mm. X=-.9'r;8. 

requires N-9-46 per cent. 

The nitropipe.ronylkhnt compound was easily j)re})ared in a verv 
good yield by the usual method. It was recrystallised twice froi:: 
hot rectified spirit, and obtained in orange-red needles, juelthi;; 
at 142°: 

0 1590 gave 16'67 c.c. (moist) at 20° and 758 mm. N 1 1 '.I 
Cj; 1 Ij,-O^K 3 requires N = 12-3 per cent. 

The htvzoylmilhyhne. compound prepared in the usual mannei' 
was obtained in a very poor yield; after precipitatioj) by hgln 
psiroleura from its solution in rectified spirit, it melted at 9G°. 

Neither dextrose nor iasvulose precipitated hydrazoiies on beinn 
treated in the above manner, nor when left in contact witli :oi 
alcoholic solution oi the free base. An attempt to prepare an 
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Qs'dione by the usual method only yielded tarry decomposition 

j.iroduct3. 

l-Hydroxy-2-kydrazinohydrindene d-Tartrate, 

On mixing an alcoholic solution of the externally compensated 
hydrazine, which had been recrystallised from benzene, with an 
alcoholic solution of the equimolecular proportion of rf-tartaric 
acid, the c^-tartrates were precipitated, being almost insoluble in 
rectified spirit. After five rccrystallisations from boiling aqueous 
alcohol, the mixture was found to be resolved, the less soluble 
comjjonent being the salt IBdA, containing the ^-base. This salt is 
sparingly soluble in cold water, very sparingly soluble in cold 
alcohol, and readily soluble in hot water and boiling dilute alcohol, 
from which latter solvent it separates in very fine colourless needles 
melting at 195 — 196^: 

0-1002 gave 01856 COj and 0-0624 H^O. C=::50-5; H = 6'6. 

Ci 3 Hig 09 N 2 requires C=49-6; H = 5'7 per cent. 


0'2406 grain 

1 in water. 


0-28.', 4 g 

ram in water, 
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The solutions were made up to 30 c.c., and measured In 4-dcni. 
tubes at 20“ except where otherwise stated. 


dA-Hydroxp-'l-hj/dnizinoht/dniidtne d-T^riraff 


This salt was not obtained in a pure state. On leaving the 
solutions, from wliicli the more sparingly soluble salt liad°beeii 
separated, to remain, a further crop of crystals was obtained; the 
ess soluble portion was removed from this by fractional recrys 
alHsation, and finally a salt was obtained, melting at 168—169“ 
us being miclianged by further recrystallisatiou. Tlie following 
notations were observed with two specimens prepared in this way : 



' KJ-*ui in watM'. 
• OOH' 


0-320 pram in wu.-!. 


llgt-rtwis- bp,, ; 

-lit) 10 :. 

•■2' "2 -24 t> 

S:V-1 7', M 



(;76 PEACOCK; HYDROXyHVORAZlNOHVDlUNDENE, ETC. 


01791 gave 0-3200 COa and 0'0945 HoO. C-=48-7; H^S S. 

requires C-49'6; U- 5'7 per cent. 

Tiie resolution by means of tartaric acid could not be eHf^cter 
Liy the equilibrium method. On dissolving one molecular proportion 
of the tartrate and of the hydrochloride in hot water or hot diJutj 
alcohol and allowing the solution to coob the first crystals 
‘separated contained both salts, IBdA and dlhlA, and the hydro 
chlori<ie recovered from the solution showed only a very sli'djj 
activity. 

\-i-U^(lro£^'2-st:inicarbaziiioh^driiuIcrtt!, 

U-.\ I f -Cl l-.N llj. 

The compound separated on mixing warm aqueous solntiotis o,' 
the active tartrate aud potassium cyanate; it was recrystallised j'roi,, 
rectified sjiirit, and obtained in sliiiiiiig scales, melting at 196" 
0T202 gave0-2ol5 CO. and 0'0I333 11,0. C = 57'l; II -5-8 , 
Cj(,Hj;jO,N 3 requires C-Ti8 -J ; H = u S per cent, 

0'1530 gram, in rectihed spirit, gave for llg^,,,,. ligljt, a - u li'i- 
whence [a] -U’T^ and 
No inutarotatiou was observed. 


\-i-JIi/droAi/-'l-/i;/driiziuii/i;/diiiidtii>: Oualale, 

riie tartrate of tlie /-base was mixed in hot water wiih tiie 
calculated ijuantitv of crystalline barium hydroxide; the precin'i. 
tilted barium tartrate was removed by liltratioii, the cah-idaioi 
quantity of o.xaiic acid added, and the solution left to cool Ti'. 
oxalate then separated in colourless rosettes, nioltiim at 173 
crystallises from dilute alcohol in needles : ^ ' 

0 1095 gave 0’2055 CO., aud U-0563 il.,0. (1 .-51'2; H;-5'6C 
CiiHjiOjN, requires C^510; Hi :r5 per cent. 


0 ill wiiu r 


IM! . 






- 'J-.I! 
i;; 


00?!. jj.^j 

KoUl.iry us ; ]-2], i-.;, 

ri.L liji.ivAV v..-[.:!.-r.'.i...u „ is uii.atkal.Jy ; im jiiinar 

j riljsi'rvi-d. 


The tarlr .tes ol tlie active bases couhl not be used for the liiKct 
pieparatum oi l.y.-raa.mes, as on I.eatiug a solutitn. of the tartrate 
m presence oi sodium acetate and acetic aei.l with eitliv niiia 
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jiperoiialdehyde or anisaldehyde a tarry mass resulted; a similar 
was obtained in alcoholic solution. Tlie oxalates would seem 
0 be more suitable for the preparation of the hydrazones. 

In conclusion I wish to thank Prof. Pope for suggesting tliis work, 
for the interest he has taken in it. 

[in; ClIKMICAI. LaI«>HAT«(RY, 

Tni-: U.NivKJJsirv, Gamukidok. 


— 7'he Act tf>n of Ozone ou CcU^dos^-. Part III. 

Actual* Bi'-f'ch W ot)<l (^lA(jn<jC(Aiidfj-'ic). 

i3y CiiAHLES Dorke and Mary Cunninoham. 

Is a I'urmor paper (T., 1912, 101, 503) an account has been given 
of some experiments relating t-o the nature of the action of ozone 
ou iiOLJiial cotton cellulose and the lignocellulose jute. 

Of the lignoceliulose group, jute represents au eiemeiiiary type, 
an annual growth of comparatively simple structure and corn* 
portion. In the woods, on the other liand, which are perennial, 
ilic cbaiiizcs embodied in the term lignilication are of neces-sity 
more advanced, and their tissue, although in many respects similar 
iDtIiat of jute, is more complex, both in structure and composition. 
Tlie ri'SuUs obtained, however, showed tiuit ozone was likely to 
M'ove a very suitable reagent for the investigation of such complex 
i;iuurfil substances. It has the merit of extreme simplicity — the 
o.'^uli'ing sy:Uem. from a stoicheioinetrical point of view, consisting 
wilv of oxvgen .and water, and tlie reagent, being employed as a 
(li!m I'd gas. is alwavs under perfect control, both as to its concoii- 
traiioii and the duration of its action. 

Ii! the present communication, therefore, we have extended these 
ci'WivaUens to the lignocellulosc of llie woods, beech wood being 
tbok'ii a.s a fairly well investigated tvpe. The results obtained 
;.avo hen compared and examined critically in their relation to 
jute, and finally are discussed in their bearing: on the ditlicult 
^[Uc^tion of tlie constiliUioii of tho lignone comjilex. 


ExrKKIMKNTAI,. 

The very thin beech shavings were steeped in water and treated 
^^vtnal times with alcohol in the cold. All weighings were made 
V'lL, cm. V V 
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air-dry material, the dry reeighte given being calculated fr„^ 
he at weight of a duplicate sample. Determmat.ons of 
tt made b/drying in the water-oven. Water free from a.r 

at'”' not'd OTVgen need had a concentration of about I'B gra®, 
Jto” :tCpart (CO.) per 100 parte (c.cO Purided a. 

■ d LnxLn was used, and passed at a rate of 5 to 8 litres p,, 
thrtgh an oaonisor of the Andreoli type. The ozone ,, 

found to he absolutely free from oxides of nitrogen . 

The constants of Ihe wood substance were determined in 1. 
usual wav the copper numbers being estimated by SchwalWi 
tthod ('’Chemie der Cellulose,” 19U P- 62o). The gsneri! 
Tethod of experiment was the same as that piev.cusly descnbe 
?he shavings were sprayed with water, and packed loosjy in ta 
towers, through which the ozonised oxygen was continuously passed, 
ne cirbon dioxide produced in the oxidation was estimated y 
absorption in barium hydroxide solution and titration with . , , 
acid (the results are given as .1 , 10-acid). the acir ty o th 
residual wood was measured by washing the contents of the tcw« 
into a beaker and titrating with .V/10-sod,um hydroxide solut.oi 
until neutral to phenolphthaleiii. After remainmg covered lo: 
one hour, additional alkali was added until the pink colour returned, 
and the total quantity ii=cd taken as a measure of the acidity 
developed. Unlike jute, the wood was not bleached by extends 
treatment with ozone in the presence of water. It was very rapidly 
attacked, however, absorbing the ozone conitiletely. and atter a 
time became thin and triable. It had a nauseous odour, due to ise 
presence of acids partly volatile in steam. 


The Progressive of Ozone on Btech ITf/w/ in thr 

Presence of M'ater. 

Quantities of about 2 grams were o?.onisefl for varying jjeriod; 
under comparable conditions. With such quantities, the ozone wa; 
always in excess. After titration with A/10-sodiuni hydroxide 
solution, the residue was collected, washed with dilute acetic acid 
and water, dried, and weighed. The results are given in I. 
the values previously found for jute being given in brackets, Ai. 
the Oguies are calculated on 100 grams of dry substance. 

These numbers are very similar to those found for jute. The 
does in weight cf the beech in the Qrst three hours is exactly the 
same, ramely, 7 per cent, per hour. In the next three hours tb? 
rate ot loss hat fallen to three, and in the last six hours to T3 pel" 
cent, per Lour, compared with 0'7 and 1 per cent, respectively for 
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Table I. 


t‘ro;/ressivc Action of Ozone on Beech Wood. 


Xiiiie in 

A’/lO-NaOH. 

( .'Oj us 
A'/IO acid. 

Ilatio 

NaOn 

weight 

Fihre loss ii 

lioiirs. 

e.c. 

i-.c. 

COj 

per Cent. 

weight, 

1 

525 

201 

1-8 

0 65 

7-5 

3 

im 

192G 

098 

1-9 

2-20 

21-6 

0 

u-m 

301» 

{lUi] 

18S1 

1-6 

415 

31-0 

12 

{mu) 

3320 

3140 

li 

0 890 

88-9 


{■J7u<r) 

(mo) 



i-JO-u) 


jute. The lignooe reactions were obtainable throughout, but they 
ivere weak after twelve hours, and still more so after twenty-four 
hours (compare T., 1912, 101, 507). 

The acidity developed in the substance is produced rapidly and 
regularly for the first six hours, the amouut being roughly 500 c.c. 
per cent, per hour. lu the nc.xt six hours, however, the rate has 
fallen to 50 c.c. per hour. In the case of jute the initial rate is 
the same, but the marked fall iu the rate of production occurs after 
three hours instead of after six. The carbon dioxide produced is 
at first very much less than this acidity. For the first six hours it 
also is uniform and roughly about 300 c.c. per hour. In the final 
six hours, however, it is still being formed at the rate of 200 c.c. 
per hour. There is thus an initial rapid production of acidic 
compounds in the wood substance, which after six hours falls to 
oneteuth of its value, accompanied by an initially less rapid, but 
almost uniform production of carbon dioxide, the acidity and the 
carbon dioxide becoming ecjual after twelve hours. These results 
would seem to show that the first effect of the ozone is to attack 
the less resisUiit lignoue groupings, as was established in the case 
of jute (foe. cti., p. 506), converting them into acid derivatives. 
This process continues until about 30 per cent, of the wood substance 
is iouud to be removed after ucutralisatiou with .V/ 10-alkali. The 
0 E 0 U 6 theu attacks the residual cellulose fibre more slowly, the loss 
oi weight being only 9 per cent, in the final six hours, but continues 
to oxidise the acid substances first formed, so that the production 
oi carbon dioxtdo continues uniformly. In order to ascertain what 
clianges had taken place iu the wood substance, the following 
cxpcriineats were carried out. 

The hature of the Products obtained after more Prolonged 
Treatment u-ith Ozone. 

T.tpminent .1. — Twenty grama of fino shavings sprayed with 
'rater were submitted fo a rapid current of ozone for twenty-four 

Y V 2 



ggf) jmAt: Am cvsmanAM - 

, Tl.e whole of the ozone was absorbed by the b^ci, and , 

::t“:i:rtl^rof'nfteen hours omy. The shavings be.«; 

d n places and bleaehed slightly at the edges hut very l.,,,. 
clur change was apparent on drying. The contents of the to.e„ 
\vere steeped in water, giving a turbid liquid which was rhst.lk, 
in a current of steam until acids ceased to distil over. 

tit The distillate measured h'h litres, and contained 
floating particles (compare cotton and jute). It required c.c oi 
V/ 10-sodium hydro-vide for neutralisation, or 38o c.c. per hundrei 
‘erams of beech, equivalent to 2-26 per cent, calculated as acet. 
acid Qualitative tests indicated tl.e presence of acetic and fonia, 
acids as silver nitrate a,id mercuric chloride were reduced, but k 
reduction also occurred with ammoniacal silver nitrate some otln, 
red'irg acid was no doubt present. The distillate also showed i 
sU.,ht Inducing power towards Fohliug’s solution, and gave 
reactions indicative of phenols. It gave an amorphous prec.p.tsu 
on warming with phcnylhydrazine acetate, which con d not he chsi- 
acterised, but on one occasion after treatment with phenylhydranie 
needle-shaped crystals separated, which were picked out and lousd 
to melt at about 105°, agreeing with the meltiug point ol LvvuIk 
acid pheuylhydrazone. The quantity was too small for iiiv.-di;, 
tion, and the preparation could not be repeated. 

(ii) The water digest after filtering from the residual wood wu 
deep yellow and strongly acid, producing smarting on the skin, 1: 
turned red on being rendered alkaline, its vohimo was 820 rc„ 
and it required 23S c.c. of .V/lO^odium hydroxide to neutralise ii, 
or 1190 c.c, per cent. It gave a trace of precipitate with hnie-wato: 
insoluble in acetic, but soluble in hydrocLloric acid, pointing to tlif 
presence of a little oxalic acid, and a yellow precipitate with lesc 
acetate soluble in excess. It strongly reduced Fehling's soliitMi 
and both neutral and ammoniacal silver nitrate solutions u: 
warming, and also potassium permanganate. 

(ill) The residual wood (product .1) contained 10 " per cent. M 
moisture, and weighed lO'TS grams, equivalent to 14 9 1 grams li 
dry material. Loss in weight, 25 per cent. The constants are given 


below. 

Experimeht B.—\l'b2 Grams were ozonised in a very rapia 
stream of ga» for thirtV'Six hours with the same precautiou^ to 
.secure even action, as in experiment A. At the end ozoue 
passing in excess. The contents of the bottle were digested vi!.i 
U litres of Writer at 90° for some hours, filtered, and washed. Tlie 
residual wood (product B) was dried at 98°, and weighed 6'82 grains 
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i,,- ,i.9 :3 per cent. Loss in weight, 40'8 per cent. The filtrate was 
Histilleci to small bulk to remove as far aa possible the volatile acids, 
^,,k 1 one-half of the liquid remaining in the flask was evaporated 
to dryness and furfuraldehyde was estimated in it. 

One-half gave 0-1520 gram of furfuraldehydephloroglncide. 
Total furfuraldehyde found -:0'1630 gram. This represents 1'42 per 
fPiit., calculated on the original wood taken, or 3 4 per cent, on ' 
[he soluble portion, assuming that this is represented hy the differ- 
ence bebveen the original weight taken and that of the residue left 
after the ozone and water treatment. 

Tlio other half was also evaporated, and a metho.'tyl estimation 
save AgT = 0'068. Total methoxyl found- 016 per cent, on the 
jriginal weight of beech, or 0-4 per cent, on the soluble portion. 


Prnjiertics of Ihf Rmlitiol ICoorf. 

(i) The Ikfch Wood . — The “const, ants” of the beech wood used 
or experiment were determined .as follows ; 

Hygroscopic raoistur6=8-2. 

Loss on hoiling in 1 per cent, KaOfl for five minutes 12'2. 

(1'3S3'2 gave 0-2801 fnrfiiMldehvde phlorogUi.-ide. furturaMe- 
hyde= 15-02. 

1'8'6 gave 0 0606 copper. Copper reduced — 3-2,T. 

0-2902 ',, 0-1368 Apt. OCn^ -, 6-2 per cent. 

(ii) Product .1, 

Hygroscopic i.ioisture= 10-8. 

Loss on boiling in 1 per cent. KaOII 18 7.5. 

0-0915 gave.0'1631 t’O,. and 0-0518 It XO, (' t,<-6l ; 11- 6-20, 

I'll ,, 0-2372 furfiiraldehyde-phloroglucide. Furfuralde- 

hyde-14'68. 

(liij Product B. 

Loss in 1 per cent, XaOH ^-30-63 per cent, 

1)1-282 gave 0 2736 CO., ami 0-0679 ILO. (’ - 16-84; H = 5-87. 
1050 ,. 0-2751 furfuraldehyde phloroglncido. Furfur, alde- 

hyde- 13 - 75 , 

1 203-) gave 0 1633 co])j>er. Copper reduced 1,3-57 [,ercem. 
These results are collected in the following tabic, the values 
previously obtained for jute (for. cit., p. 5091 being included : 
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Table II. 



Oi'igiii.al 

Product A. Product />. 
Ozone, Ozone, 

Original 

Jut?, 


liecoli. 

15 lioiir.s. 

30 liniirs. 

jnte. 


Rp.siilije 

.. 100-0 

74 0 

.69-2 

100 -0 

Ltiss ill Wfiglit 


25-1 

•10-8 

__ 

?,0,- 

(.'iiniposition C 

.. 49-I 

48-61 

46 $4 

46-.5 


.. II 

:V6 

6-29 

f) -87 

6-0 


0, 11 ratio 

.. 

7 1 

8-1 

8-0 


Furfuraltlohvdp* 

15-0 

14-68 

13-7.'* 

7-8 


FurfuraMeliv'b : 7 

('»! in filire 


11 -02 

8-14 


■) r. 

(t) in solution 

_ 

— 

1-42 

__ 

l4i 

Totalfurfuraldelivdc ... 

.. l.vO 

_ 

9 -oO 

7-8 


Metlmxvl * 

6-22 

— 

:?-J 




C'>ii|'f'nunnl>iT 

^■2-\ 

_ 

13.57 



Loss ly, ?shOH (5 mins. 

] 12-20 

]8-7r* 

30-63 

9-4 


* ('alculiiled as 

vli'ldptl liv 

100 grains of tlie product. 



t Calculated as 

yielded ty 100 graui.s of oHginal material. 



It will be seen that o.xidation by ozone in the presence of watej 
for thirty hours and subsequent digestion with water removes 
40 per cent, of the wood substance. Part of tbis is oxidised tc 
carbon dioxide and acetic and formic acids; another part is mad? 
soluble in water, and passes into solution in a more or less modided 
form. The water-soluble part slill yields 1-42 per cent, of furfur- 
aldehyde (on 100 grams of beech taken) out of the 15 per ren- 
given by the original wood. Tlie solid residue yields 8T4 per cent,, 
so that, assuming no rlevelopmeiit of furfuraldehyde-yioldin'- 
groups to occur during the oxidation, there is a reduction of the 
total furfuraldebyde yield from 15 to 9-5G, or r)-44 per cent. Thb 
may point to a destruction of 36 per cent, of tlie furfuraldehvde- 
yielding complex, so that the " balance sheet •' of tlh.s constitiien 
may be as follows: 

.TiUe. 


in liie woft iy jiioilnot f.O 

Keniaining ill iIk- .‘.oliilOe ji<irti>'ti 10 I'l 

'•l)'-stro3*cir‘ ... 


100 100 

Tlie jute fibre can be regarded as a cotnyjlex of: 

a-CeiluIo<c-. 3-CVllul-i,.;.-, I.i^iK.iir. 

Oa ifi 20 

(Cross am! Hevan, '• Ues» I., 

Oi the— ihe ^-cellulose yields practically the whole of llif 
'funur.iidehyde, some 8 per cent. The fact tliaf treatment witii 
oione niiti! the lignonc reaction disappears results in a loss of 
33 per cent, in weight would he accounted for by the assumption 
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thii iv'bole of the lignone and half the jSaiellulose were removed. 
Ijis would require a loss of 28 per cent,, and other experiments 
lowed (T.) 1912, 101, 506) that the a- and iS'Cellnlose are also 
iohtly attacked, making up the additional loss of about 5 per 
lut. 

The beech wood used in these experiments was not boiled with 
Ikaii, but only e.xtracted with water and alcohol. It might there- . 
ore contain some 5 — 10 per cent, of “ wood gura," a substance 
iving 30 to 50 per cent, of furfuraldehyde, so that the statistical 
akulation in this case is not so satisfactory as with jute. The 
iine e.xperiments have shown, however, that ozone attacks the 
ignified portions of the beech rapidly at first, but later the attack 
s confined chiefly to the already oxidised lignone, and also partly 
0 the cellulose portion ; thus, during the last six hours some of the 
J-cellulose is either oxidised completely to carbon dioxide or con- 
icrted to soluble products. With the thirty-hour product B, the 
05= of weight of 40 per cent, is therefore also probably due to the 
■emoval of nearly all the lignone, together with some proportion 
if the 6-ccllulose. In this respect the action is similar to that 
:.aldng place in the bisulphite process, in which the lignone is 
renoved largely in combination with the g-cellulosc, the loss being 
icrnie 50 per, cent., and differs from the action of chlorine, in which 
)he lignone alone is removed, the loss of weight then amounting to 
40 per cent, in the case of beech wood. This would account for 
the reduction of the furfuraldehyde content from 15 to 8 per cent,, 
and also for the tact tliat the iirodiict B does not, as with jute, 
show the composition of an o.xycellulose. The jute fibre lost 33 per 
cent, of its weight, and gave a product containing 43'8 per cent, of 
carbon, and yielding .5' 7 per cent, of furfuraldehyde, agreeing in 
composition and properties with an oxycellulose of high furfuralde- 
hi'ds content. I hat this was the a- and j6-celluiose of the jute was 
shown by the observation that on chlorination no lignone reactions 
.rere observed, and practically no further loss of weight took place 
;/of. eil., p. SOT). In the case of beech, however, with a loss of 
veiglit of 4J per cent, the product still contain.s 46 6 per cent, of 
sarbon, and yields 13'7 per cent, of furfuraldehyde. It has an 
ixygeu hydrogen ratio of 8:1, and in composition is thus very 
amil.ar to jute itself. It has acquired o.xyeellulose characters, 
lotably a copper number of 13'6 compared with 3 2, and its solu- 
bility m dilute sodium hydroxide has become 30 6 instead of 
12'2 per cent. 

Ihe metlio.vyl content of product B is also very sigiulicaut. Tlie 
values obtained were confirmed by duplicate experiments, and show 
t lat whereas the beech yielded 6'2 per cent, of methoxyl, product B 
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o„lv viewed per cent, or 1-92 per cent, ca cukted on ,l, 
original weight of the beech. At the same time, only 0 16 per cert. 
,vas found in the soluble portion, so that the percentage distnh„b„, 
of this constituent would be: in the solid portion, 31; in soliiti,, 

■I G- destroyed, 66-4 per cent. These figures indicate an^oxidatio, 
of 6G per cent, of the groups containing inethoiryl These 
.known to he situated largely in the lignone complex, but also to a 
lesser extent in the jS-cellulose portion of the liguocellulose. Cros 
and Hevan, for example, found {Bcr., 1893. 26 2,520) that witl, „ 
original jute containing I'S per cent, of methoxyl the n- arj 
a.celhilose isolated from it contained 1'2 per cent. These val„« 
indicate that 84 per cent, of the methoxyl groupings are present i,. 
the lignone and 16 per cent, in the cellulose. In beech prodnrt J 

31 per cent, is present. j s „ , 

These results all point to the conclusion that product li. t],: 
residue from a prolonged treatment with orone, consists of th^ 
a-cellulose, part of the B-ccllulose. and (unlike the jute product) oi 
a proportion of some ligiiified constituent. The latter can b, 
aermunted for bv the fact that apart from the " wood gum. " tli 
ligiiified portion's of the woods of long growth are more coiiiples 

than those of the annual fibre jute. 

The product .1, fifteen hours Ireatment, shows intermediate ciiar 
acters, the loss of weight being 2.1 per cent ami the fnrfiiraldebyd,. 
in the solid substance being 11 instead oi la per cent, Its coil. 
position (C-48-6; II-6'3) dilTers only sliglitly from that of tlx 
original beech, and indicates the gradual oxidation of the lignum 
portion, 


Hh yafnn. of tlw of (>:<*»> on Liinionlhilu^' . 

The experimental work on jute and breoii lias resulted in li.* 
following observations of which an explanation must be sought. 

(1) Ozone has practically no action un the dry substance li: 
anhydrous media the action is one of slow oxidation, 

(2) In the presence of water there is a raphl initial develomia'i^t 
of acid products, followed by a fall in the prodnetinii to oric-iend 
of tlie former value in the rase of beech. 

{ol Carbon dioxide is produced ibroughout, the decrease in 'b 
rate oi proiluction after six hours bf ing small. 

N) Volatile acids, nanmiy, per (.viit. (beech) and 2 0 . ii'-'- 
and 3’5 [.cr cent, (jute), calculated as acetic acid, are obtained o;; 
'distillation in s^-eara. These consist of acetic and foniiic and aiiotlii'‘r 
acid of rediirin:^ character With jut'C the proportion of 

formic acid is 30 50 per cent, of tin- total volatile acid. 
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(5) The non-volafcile acid liquid has three to five times the acid 
-alue of the volatile acids. It contains reducing substances of an 
sldeliyflic or ketonic character. Oxalic acid is present only in 
jiiiiuitc quantity; phenols are absent. 

(^Gl Some 40 per cent, of the wood is oxidised or rendered soluble 
in c-ater. 

^7) The solid product has a high furfnraldehyde content, but 
enntains only a small proportion of rnethoxyl. 

’[lie schematic formula which embodies the known reactions of 
iMviiocellulose given by Cross and Bevan (‘Researches,’' III., 
p 101) formulates the iigiioue group as (a) a keto R-hexene group 
joined by CIT>‘CO residues to {h) a pyrony ring containing two 
methoxvl groups, this ring being connected through a chain of 
oarhou atoms to the and a-cellulose, thus: 

CO 0 

IK' C't 

('ll,. Cu 

ozone molecule attaches itself, in the absence of water, to 
mated linkings forming ozonides ; in the presence of water 
ihese ozonides are decomposed at the moment of formation, vielding 
nkhdivdes or acids. With the /•'/'’/'dicxenone group (n) the result 
woidcl jirobahly he: 

' •'iiM,. con 

('ll I'll ‘ /'o'.H' 

(.'ii, 

Tliis would account for the rapid initial development of acidic 
the ozone being entirely absorbed at the nnsaturated 
liiikini:, At tlie >ame time, the opening up of the ring at thi.? 
peinl determines (as witli chlorine) the removal of the whole of the 
li.'iwv' from the cellulose complex. In this caxe the ^-cellulose is 
pp.n'y r<n)o'-ed. also in conddnation with the liijuone. as in the 
bisiilphue proee<is. Furilier o.Nidation of these groupiuL's at once 
The I’orinai ion of acetic a-cid indicates the rupture of the 
nUsrhtiitnit lietween the cyrfohexenone and the pvrone groups. The 
lonnor L’rouji proliahlv gives acids of a ketonic idiaracter accounting 
!or the powerful reducing properties of the water digest. The 
pvru’ie grouping in its oxygen atom and carboiivl group presents to 
"Z-'iii* two iioints of attack. X’nstahle peroxides will prohablv be 
the iKYompositioii of which will further the process of 
The fact that only 30 per cent, of the incthoxvl cou- 
'UUuiit i- found ill the wood rc.sidiie points to the almost complete 


[fdf,-C01.riKY 
' .Me6*il<:‘ 


(;n cii — FH-CII 
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OH 
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destruction of this grouping, and by the cleavage of such a pyroj, 
ring formic acid could easily be produced. 

The results, so far as they carry, therefore, are fully in agr» 
ment with the formulation of the lignocellulose complex propose 
by Cross and Bevan. On the other hand, they do not lend support 
to the alternative view of Klason {Beifraffe ziir Kenfnhs der chn. 
■ischf.n Zvsnmmenselzung des FirJttenholzes, Berlin, 1911), that tls 
'Mignin” (of coniferous woods) is largely of an aromatic natnrs, 
being based on coniferyl alcohol (I) and of a condensed anhydridi 
of hydroxyconiferyl alcohol or allied compound. 

If tliis were the case, the action of ozone should yield vanillin (Hj 


in considerable quantity, thus : 


,OJIe 


l.r 0 i 
— > 


OH 




OHO 

/\ 

, ;OMe 


OH 

(II.) 


90,11 

CHj-OH 


In none of the products obtained, however, could this aldehyde 
he detected. It might be urged that if formed it would be at once 
oxidised by ozone to simpler derivatives. Aldehydes, however, are 
remarkably stable towards ozone, and vanillin is at the present time 
largely manufactured by the o.xidalion of i.soeugenol by ozone, 
a'ceording to the observation first made by Otto Cliim. rini<„ 

1898, [vii], 13 , 77), It is true that vanillin has been obtained iroin 
woods by various processes of hydrolysis and oxidation (Singer. 
Movatfh., 1882, 3 . 409; Grafe, ibid., 1904, 25 , 1004; Czapek, 
Zeifseh. ■phpiol. Chew., 1899, 27 , 141). but only in minute quantity 
(40 grams from 50 kilos, by Czapek and Grafe). The quantity, ii 
anv, produced by ozone must be of a similar order, and this scours 
to preclude the possibility of any considerable portion of the lignone 
complex having the coniferyl alcohol basis. Klason further states 
that the lignin (of coniferous woods) does not yield any acetic aciii 
on oxidation. There is no reason to suppose that the lignin of pine- 
wood differs essentially from that of beech and jute, yet with both 
of these a considerable production of acetic acid can be observed as 
the result of an hour’s exposure to dilute ozone. This must surely 
proceed from the oxidation of the reactive lignone groupings. 


Experiments are now in progress which will, it is hoped, throsr 
further light on these problems. 

< 'll i;v isi r;v Dep.s 1:1 m km, 

H’oeu:i!H Piu.vi K( nsic In.-iiti ir. .s. K. 
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fXXVIl , — Experiments on the Walden Inversion* 
Part IX. The Intercomersion of the Optically 
Active Pkenylmethylcarhinoh. 

By Alex, McKenzii and Georoe William Clough, 
Peevious researches on the Walden inversion have been confined 
to transformations undergone by carboxylic acids or by their more 
closely allied derivatives, such as esters. Although the picture of 
tlie ii'alden inversion may not now be very materially altered by 
an extension of the experimental inquiry to other types, it is 
nevertheless desirable that such an extension should be prosecuted 
in order to provide further data for the discussion of the problem 
!oii the theoretical side. On this account a study has been made 
of the phenylmethylcarbinols, and the enantiomorphously related 
isomerides have been converted one into the other. 

Thanks to the work of Pickard, Kenyon, and others, it is now 
possible to obtain a whole series of optically active alcohols by the 
resolution of the <f/-forms. The pticnylmetliylcarbinols (I) were 


(I ) ■ I! ) ■ 

selected for the present purpose in order to contrast their behaviour 
with that of the a-hydroxy-o-phenylpropionic acids (II), which had 
already been studied. Moreover, tlie presence of a plienyl group iu 
other compounds causes group displacement to be accompanied by 
racemisation to a degree which is generally considerable. It was 
tliereiore of some interest to find out if a similar effect would be 
observed in tlie case of the phenylmethvlcarbinols. 

Phosphorus pentachloride and thionyl chloride beliave differently 
towards /-a-hydroxy-a-plienylpropionic acid, thus: 
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COoH 


A similar difference in behaviour was observed in other instances, 
thus, with ^man(leIic acid : 
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T,, lOO-, 93 , .^ 11 : lciil;i, 95 , 777 , i.ip,, 97 ^ l-.j, 
5M : 1911, 99. 1910 ; ISIJ, 101, 3>,Hi, 
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and with livdroxy g plicnylproiiionic acid : 

C‘ If-' 










A'A 




H-' 


CH./COcH 


Wiili malic acid, however, both reagents cause a cliange of sio^ 
of rotation : 


‘'■•h.) C0..1Kp,^Cl 

"CH.-Coji 


/ 0 .ys.H-M 14'^ "''XMI/COJI . 

Now, Pickard and Kenvon (T., 1911. 99, 'loj imve prepiircd,. 
number of haloids from the active alcoliols by the action of halogen 
hydride, and in every case tlie formation, of haloid was accompaiiieij 
by a change of sign of rotation. Attempts to reconvert these 
haloids into the optically pure alcohols were unsuccessful; the 
values recorded for the haloids are undoubtedly too low, and (he 
authors state that “the preparation of them with any degree of 
certainty that racemisaiion has been avoided is tedious," Tlie 
action of livdrogen chloriilc at 0^ on ^/•pheiiylniolhylcar])iiioi 1^,; 
fco the formation of a Ixvnrotatorv a oliloroetiiylbeiizciu' with 
W\l Pickard and Kenyon jioint out, liowever, in a recent 

communication (/h’r.. 191(1, 45, loOlli that- .'•vc.-'/-ociyl alcohol h 
converted by livdrogen bromide into .'Vc. / octyl iTomhle, from which 
the original alcohol can be regenerated by mean.s of silver o.Nide airl 
water. 


We find that pho.spliorus trichloride behaves like hydrogei] 
chloride towards ^/-jilienylinethylcarhino! ; a change, of sign of 
rotation occurs, the lialoid having the value {ijif -8'P. On (b 
other hand, when tliionyl chloride is einplnyed, the sign of rotation 
is unchanged, and the resulting a chloroethylhenzeiie hai 
[a]p -r50’6^. This is a very striking example of the fact tiiat when 
the hydroxy-group in an optically active conipouud is displaced 
by the chlorine atom by the agency of thi-myl chlori<lo, the extent 
of the racemisatioii is much less tliau when the displacement h 
effected by other agents. 

The action of acetyl chloride on tlie active phenvlmethvlcarbinols 
leads to the formation of a-chloroetlivlhenzeiie, the product liavia^ 
the same sign ot rotation as the alcoliol used as the starting point, 
We attach little irnjiortance to this oljservalion, liuwever, since the 
product tiiay not be quite free from ester (see exjierimeiital part). 

The displai'mient of chlorine in the active a-cliloroethylhonzeues, 
foritied by the inter iction of lliionvl ciiloride and the alcohols, was 
first of all ciTi-cted by silver o.\:i<{e and water. A change of sign 
of rotation occurred, the alcohol isobiteil from I'^-ocliIoroethyl- 
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example, having- [a],, — 13'li'^. Since Ihe original 
^ jlieuyhuethylearbinol had [a],, ■; it will thus he seen that a 

^ siderable amount of racemisation had occurred during the dis- 
1 reiiient reactions. The extent of the racemisation is much more 
^■oiiounced when the displacement of the chlorine is effected by 
y ueous sodium hydroxide. Here again a change of sign of 
roiatioii occurs, tlie resulting alcohol having only [aj„ about 
The displacement of chlorine by the hydroxy-grouf) is attended 
tv more racemisation in other cases also where ac^ueous sodium 
livilroxidc is used iu ])lace of silver oxide and water. For example, 
(lie o-livdroxy-a-phenylpropionic acid, obtained from f-a-chloro- 
c-plieityipropionic acid by means of silver oxide and water, has 
in ethyl-alcoliolic solution,* whereas racemisation is 
couiplete when aqueous sodium hydroxide is used (T., 1910, 97 , 


101(3). 

The inlercouversion of the plienylmethylcarbiuols can thus be 
brought about by the following cycle, which represents the first 
instance of the interconvorsion of euantiomorpliously redated alcohols 
hv tlie Walden inversion ; 
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mialnted with the work of Pickard saj 
45, 99^). fg;™ to^pare also tlar., 1912. 45 1592). ,,, 

Kenyon (T., lan, » . ' ^ obtained the optically pure 

rr ;ie wCn. O— are recorded by Holinher,: 
alcohol. The iolloi „ 4 ^hen a dextrorotatory pheiijl 

(1) Total racemmtaon occu 

, methylcarbinol with a,. 1 L®Jd -1 

bromide. , ....i.tinn occurred when a tevorotaton 

(2) A change of sign 4.450 „as acted on b; 

phenylmethylcarbmol with Oo (Mo-l ' 

^’^“3TiThar.fo“of rotation occurred when a dextrorotatory 

a-bromtthylbenzenelith ail ([aJJ' 1) +1-37° was acted on by sdve, 

oxide and ^ „{ phionyl chloride on d-aiiiy! 

.hT.“ S — ’■• " “ 

S‘C ‘,»y. 

s— o. m -sif “iirisr." ™ Si 

readily eliminated by heating under the ordina^ pressure. Thui 
he myl chloride, obtained by the action either 0 phosphor, 
lentachloride or of tluoiiyl chloride on the alcoi.ol, ,s doxtro 
rotatory, a result which was expected, since the hydroxy-groap .. 
Ihe alcohol is not directly attached to the asymmetric carbon atom, 
4 contribution to the theoretical side of the FoWc“ 9'* 
Walden inversion has recently been published by Bnlmaan 
(Annalen, 1912, 388, 330), who criticises adversely certain com 
tptiot which Lad been previonsly advanced by E. Fischer (, ,d, 
19U 381 123; 3 86 , 374). To this criticism Fischer has repliw 
(,bid 1912, 394, 350). In addition to the points dealt with by 
Fischer, there are several aspects submitted by Biilmami with wh.c. 
we and ourselves unsympathetic, and we accordingly take the present 

opijortunity of referring to these. , , , .. 

In the erst place, the displacement of halogen by the hydroip 
group by the aid of silver oxide and water is discussed, the 
formation of lactic acid from optically active a-bromopropiomc acio 
being cited as a typical example. The suggestion is made t at in 
such displac->ments the action is really one between water am 
silver salt, and, according to Biilmann, experimenters on the t\ alden 
inversion have tailed to realise this. Biilmann has ncglecte 
observe, however, that we have actually studied the action of Min' 
on silver salt in several instances; tor example, it was points oa 
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^ I'JOS, 93 , 811) that silver 1-phenylchloroacetate was prepared 
1 )V the addition of silver nitrate to sodium 1-pheuylchloroacetate, 
and the sparingly soluble precipitate was separated. The action of 
j-ater on it at the ordinary temperature was then examined, and 
jonlrasted with the action of water and silver carbonate on 1-phenyl- 
cbloi-oacetic acid; these two actions were similar in so far as a 
dexti'oiotAtory mandelic acid was isolated in each case.* Moreover, 
in subsequent work we invariably recognised that the action of 
silver oxide (or silver carbonate) and water on a halogen substituted 
acid could anyhow be attended by the action of water on the silver 
salt.t There is little doubt, however, that in certain cases where 
silver oxide and water have been employed for the purpose of 
displacing halogen, the action is not simply one of water on silver 
salt, but is more complex. For instance, when 1-a-chloro-a-phenyl- 

propionic acid, jp is shaken with water at the 

ordinary temperature, the chlorine is displaced with remarkable 
celerity, and the solution becomes optically inactive owing to the 

production of r-a-hydroxy-a-phenylpropionic acid, 

on the other hand, with silver oxide and water, a dextrorotatory 
B-liydroxy-o-phenyl propionic acid is formed from the f-cliloro-acid 
(1., 1910, 97 , 1016). It is quite likely that two distinct actions are 
here proceeding concomitantly. Nevertheless, the possibility that 
the mechanism of the action of water on tlie chloro-acid is identical 
vith that of the action of water on the silver salt of the chloro-acid 
iiuiet be admitted in some cases, and the kinetic studies of Senter 
and of Holmberg may he e.xpected to throw much light on a 
problem of this nature. 

.According to Biilmann, no Walden inversion takes place when 
the halogen lu an a halogen acid is displaced by the hydroxy-group 
bt means of silver oxide and water. 1 be action is regarded as one 
of direct substitution, the silver salt being dissociated in aqueous 
soi iUoii, and tlie positive silver ion withdrawing the bromine to 
term undissociated haloid, thus : 

CH3 CIL 

CTUir -t .\g' = ClI- + Aglir 
CO,, CO., 

(Oj.ii, ally aenve. I ( 0 |iti. a!iy a.-tiv, .) 

Lliip.ir. also the acli.m of wali-r on l.'a.I, forrie aii.l ir.,TL'Urou- /-i.ln-oyh !iK,ro- 
y 1 ., ISiJip 95, on .silver „■ a-l,ro,ii,,.s.|,lK,„y||.,,,j,i,|„a,,. tf. . 1910 , 97, 

•" .nil (,ii silur ;.ililiroiiiosiueiiialc |T., I'.ilj, 101, 11961. 

Jill], a, lie., Iti., as ,, ml,., „,o„. eonv..i,i,.nl 10 r„-.„illel die displace.,, eiit of 
V'!, liV ,i„.ai,s of silv.-r oxide and Water ralher ll.aii to separate the sliver salt 
.11 1 on it witli water. 
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Then the “ Zwilierion ” combines with the negaiive hydroxy k,,, 
of water to form au ion ol lactic acid : 

cn, cih 

CH’ + OH - CH'OH 

co. r cof 

(Oi'tii'allv ac-tivo. ) (Oj'tically a.-tivc. ) 

Now, on the above representation the central carbon atom wiiidi 
was originallv iinadrivalent apparently ceases to have a tetraliedral 
environment, and, since a "Zwitteriou ' is supposed to be elec- 
trically neutral, it cannot even be urged that a free electric cliarge 
plays the part of the fourth grouping wliicli is necessary fot 
the retention of asymmetry. In order therefore to visualise a 
"Zwitterioa” like that postulated above, which will preserve an 
euautiomorphous configuration after it has been formed froru tliu 
active bromopropionic. ion, it becomes necessary to imagine a 
grouping of this kind : 

C 

1 

a 

* ro/ 

The carbon atom is here represented at the apex of a tetrahedroii, 
and the three other groups at the corners. Surely, however, ojiticai 
activity must vanish before a coni]>lex of tliis type can jiossess ilie 
free existence in solution, such as is tacitly implied by Biihiiaim 
for the '■ Zwilterion." Otherwise, the formation of an opticallv 
active structure containing an asyinmctrie tervaleut carbon atom 
must be admitted, a view lor winch ihero is not the shijiiteit 
experimental evidence. On these groinuls, liiilmaim's coiiceplioii, 
however suggestive it may be, can hardly l>e acc<*pted as tenable. 

At least two separate disjdacement reaciions are uecessarv for tlie 
proof of the occurrence of a Walden inversion; tints, with the 
iiitercoiiversion of the pheuylmcthylcarbinols, we have (1) the (lis- 
placement of Llie livdroxy-group by means of tliiouvl chloride, aud 
(2) tile elimination of chlorine in liie resulting a-cliloroethYlbmueiu-, 
A configuralioual change occurs at one of t1ie.se stages, but at wine') 
one it is at present impossible to assert with defitiiieiiess. It is, uf 
course, time that in llie earlier experimental work on the subjoci 
it was customary to regard as “normal ’ one of tlie displacetueiu 
reactions involved, and the other as ■■abnormal.'' For exain}>ip, in 
the changes exaiiiiiied by Walden: 

^^CUCl-COdl .UA.-./. 

cii/coj; — - "'cii/ron 

the action of phosphorus jionlacldoride was ilesigiiat-ed ns ' iioriuai, 
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tliai is, unaccompanied by configurational change, whereas the 
of water and silver oxide was called ‘‘abnormal.” When, 
l^o\\'pv-er, the experimental data of the past few years are carefully 
^.^vie'^vcd, it must be conceded that^ in practically every case, it 
jj impossible to fix a Walden inversion as occurring definitely during 
single displacement reaction (compare Fischer, loc. cit.). This 

aoi, however, the conclusion which is arrived at by Biilmann, 
submits the following generalisations : 

(1) The action of water on optically active silver salt is one of 
lijiect displacement, “ Stellvertretung’ (or, to use the old term, is 
•normal "), since it occurs between the cation and halogen. 

(2) The action of nitrous acid on active amino-acida is one of 
direct displacement. 

^3} The action of phosphorus pentachloride on active hydroxy- 
aciils involves a configurational change. 

(4) The action of sodi\ini liydroxide or of arnmouia on an active 
Iwlogen acid involves a configurational change. 

Tliese ideas are unfortunate, as they are not in accordance with 
[he facts. 

Biilmann (for. ct'L, p. 335) writes as follows: “ Vorausgeschickt 
iiei die Beraerkung, dass das experimentelle Material, welches 
besondors E, Fischer und Walden in den letzteu 14 Jahren gebracht 
lisben, so vorzuglich es anch in anderer Hinsicht sein mag, doch so 
'.veuig einlieitlich ist, dass eine osaktc Behaudlung der Frage ohne 
Zweifel eiue Keubearbeitung forderii wird. Selbst in den drei 
Gnippeu, wo clas ^laterial am weuigsten Liicken zeigt, der 
Aliiningruppe, der Asparaginsaure uud der Valingruppc, gilt dieser 
Liinvand gegon die Einheilliclikeit.” There is, however, a fourth 
gi'unp, namely, the mandelic acid group, which has been investigated 
with some degree of completeness in this laboratory. Had Biilmann 
been cogiiisaut of the work in this branch, he would doubtless have 
leco^nised that the above-mentioned views cannot be entertained. 
i:i this cunnexiou it will suffice to refer to (wo methods by which 
[he active mandelic acids can be iiiterconvertcd. 

The following transformations can be elTected; 

(liy rL'i;.) 
an.i waTrn 

K 

(l-v ’ ([,y SaOIl 

aij.l wjit.T) I au'l wii’.tT) 

; > 

[by 

dthH -cHChtuH /-(•.u,-ni{OH)‘00.,H 

('..yAf-'jii 
uij.i naurl 

h the first of Biilmanii's theses be accepted, then the /-chloro-acid 

'■'tm. I’ui. /. z 
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passes into <Z-mandelic acid without configurational change; bat 
fben the action of phosphorus pentachlonde on rf-mandehc acr| 
ought according to Biilmanii, to give <i-chloro-ac.d, which it does 
not If therefore Biihnann’s first thesis (regarding the action of 
water on silver salt) is correct, his third thesis (regarding the action 
of phosphorus pentachloride) is incorrect, and vice versa A so, 
if in the above cycle, Biilmaun's third thesis is aecepted, then lus 
fourth thesis (regarding the action of sodium hydroxide) ,s invalid, 

“'rhrfoirowing cycle can also he experimentally realised: 

ll.y UNO.) . v,...xT,r t././ 


[ 

(ly PCli)^ 

f-OsHs'CHCl-COjIl 

1 

(tiy NHjOH)! 

dCeH,;CH(XH;)-CO.,lt 


(Oy 11X0;) 


hloXlIiOllj 
<f.C 11 •CHC1-C0,H 

f., 


UO i’l.ly) 


;.c,,H5-uh(0H)’C0jU 


Tt will be seen that these results are also hi liisagreemeiit with 
Biilmaun’s views. 




Action of Thionyl CMoride on the Active Fhcnylmethyharhmoh. 

d-Phenylmethylcarbinol was prepared by tue resolution of the 
hydrovcn succinic df-ester by means of brucine (Pickard and 
Kenyon, T., 1911, 99 , 45), It boiled at 101°, /'iS mni., and had 
[a]S' + 43'4° values iu satisfactory agreement with those quoted by 
Pickard and Kenyon. 

When the c/-alcoliol (4 grams) was added gradually to thionyl 
chloride (10 grams), there was no pronounced rise of temperature, 
although the action was vigorous after each addition. After fifteen 
minutes at the ordinary temperature, the liquid was distilled under 
diminished pressure. Yield, 4 grams. 

d-a-Chloroethylhemeney CgH^-CHCI-CHa, is an oil which boils at 
85°/20 mm, 

Found, Cl = 25'3 (by Stepanow's method). Calc., Cl ^ 2i3'2 per cent, 

It had a''" +26'90‘^ in a 50 mm. tube; d," 1'0631; whence 
[a]l? +50'6° 

Although it was anticipated, in the light of previous experience 
in displacement reactions, that some racemisation would accompany 
the substitution of the hydroxy-group in </-phenylmethylcarbinol by 
a chlprine atom, there is no proof that any such phenomenon bad 
occurred in the present instance. On the contrary, it is permissible 
to draw the oonclusion that the above-mentioneil chloro-substitution 
product can contain only very little of the dl-ioxiw. In the event 
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,1 racemisatiou accompanying the displacement, it is extremely 
arobable that the chloroethylbenzene, obtained from different pre- 
jj, ,5110113 by the agency of thiouyl chloride, would not always 
oossess the same rotatory power. It was found, however, in a 
second experiment, where 5 grams of the cf-alcohol and 15 grams 
,1 thienyl chloride were employed, that the resulting chloroethyl- 
oenzeiie had + 26 85° in a 50 mm. tube. 

pile /-alcohol was not prepared in the pure state, but a product 
tith a fairly high rotation was obtained from the mother liquors 
■esultiiig from the crystallisation of the brucine salt of the hydrogen 
lucciiiic d-ester. Forty-one grams of this product, which had 
ij, -26'70° in a 1-dcm. tube, were added as before to 56 grams of 
iiiuiiyl chloride, Ihe resulting o-chloroethylbenzene boiled at 
15^,20 rnm., and had a* -32 05° (f = l), </;' 1 0632; whence 
-301°. (Found, Cl = 25'3. Calc., 01 = 25-2 per cent.) In a 
iiiiiilar manner, the chloroethylbenzene, prepared from a Isvo- 
ouitory alcohol with a^, -29-0° (/ = !), had o,, -33-20° (l = \). 

Action, of Phosphorus Trichloride on the Acine I’heuplmethyl- 
ctirbinoU. 

Phosphorus Lricliloride (20 grams) was cooled to 0°, and the 
i-alcohol (0 grams) was added drop by droji. The product was 
ractioiiated, and the portion boiling at 80— 80-5°/ 15 mm. was 
ollecteJ, and found to be lasvorotatory with oh -4 32° (i = 0-5), 
1 - 0638 ; whence [o]!,' -81°. Fouud, 01 = 251. Calc., CT = 25-2 
)er cent. 

This change of sign of rotation was confirmed by the action of 
Jiospliorus tricliloride (20 grams) on a laevorotatory pheuylmethyl- 
:atbiaol (5 grams), liaving a„-32-0° (/ = 1). The cliloroethyl- 
jcnzcne amounted to 3 grams, and liad -t 2-95° (/=0-5). Found, 
11 - 251 . Calc., Cl = 25-2 per cent. 

The action of phosphorus iientachloride on the alcohols led to 
he formalion of viscid oils containing phosphorus, aud was not 
lierel’ore thoroughly iuvestigated. 

■idwn of Acetyl Chloride on the Aetice Fhenylmethylcarhinols. 

Tlie Ijehaviour of acetyl chloride towards d-pbeuylmethylcarbiuol 
ras studied iu consequence of an observation made by Radziszewski 
, 'n, 18,.i, 7, 140), who added the optically inactive alcohol to 
‘c excess of acetyl cliloride aud fouud that, when the product 
*‘>ieh consisted mainly of acetic acid and a chloroethylbenzene, was 
tea ed with silver acetate, it gave the ester derived from plieuvl- 

hv was not, however, isolated 

J adziszewski iu tho course of his examination of this action. 
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Five grams of ff-phenylinethylcarbiuol were added drop by 
during fifteen minutes to 20 grams of acetyi chloride, the 
being kept cold. After thirty minutes at the ordinary temperaturf 
tile oil was distilled. The fraction boiling at 80 — 81°/ 15 
amounted to 3*7 grams, and was dextrorotatory, having a,, +O 95 
in a 60 mm. tube. This liquid was wanned at 10° for ten miimp, 
with 5 grams of acetyl chloride, and again distilled. The activiij 
of the fraction boiling at 80— 80'6°/16 mm. was practically (]/. 
same as before, the value obtained being +0-90° in a 50 nm, 
tube. It is possible, however, that a trace of ester may have bse„ 
present even after this treatment. Tlie value for the densu,. 
namely, df I'OOl, is rather low, and the analysis was not 
satisfactory, Found, CT = 21(. Calc., 25'2 per cent. 

A similar result was arrived at when the Imvorotatory alro!„] 
was examined from the same slaud])oint. Ten grams of an alcolioi 
with ttc - 20 - 6 ° (/ = !) were added to 20 grams of acetyl chloril 
during half an hour. After fractionation, 6 grams of an oil boilim 
at So°/20 mill, were collectod, haviug d\- 1059, Ou polariiuettit 
examination, the product was found to be laivorotatory, nviii. 
Ob - 0'73° in a 50 mm. tube. Found, C1^21'8. Calc., Cltjri 
per cent. 


Action of Silerr Oiide tiiul irn/cr 00 the Actice a-Clilororlhfl. 
bettzenei. 

Six grams oi the partly racemised a-chloroethylbeiizene wti 
toji -30-1° were added to 60 c.c. of water, and the niiswt 
shaken with silver oxide (6 irams) for two liaurs, and then heats 
on the water-batl, for fifteen minutes. Tlie alcohol was separate, 
by dtstillatton ,n steam, extracted with ether, and fractionata 
under ordinary pressure. Tlie portion boiling at 196° to 'tw 

^ whence fol,; +73^ 

1 rand C- 18 O; H=. 8 u. Calc., C=.-78-6 ; H=-S -3 per cent 

rfr V 1 , f “ (-odtloroethylbenzene hv tie 

01 rdceuiisation iiad occurred. 

horn! ^^^er twentvlr 

■ vitli' ’ii!l!t , r were removed ami «shs,i 

with Jight petroleum. Their solution m benzene was diwtt.- 

^-=2; c = 6'015 ; a, -let:- i„l u-i, 

(Found, C. ll-fi-i “'*• 

*-. '1-6 3. Calc,, C- i 1-6; 11.63 per iTiiI.I 
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IVlien this product was crystallised from light petroleum, the 
optically active phenylurethane tended to accumulate in the filtrate; 
thus, after one crystallisation, the crystals had [a]p + 6'1° in benzene 
solution, and after a further crystallisation, the activity had 
rliminished to [oJn+l'S®. The melting point at this stage was 
91 — 93 °, whereas the phenylurethane of df-phenylmethylcarbinol 
„iplts at 94° according to Klages and Allendorff (fler., 1898, 31, 
1004 ). 

The phenylfireikane of d-phtnylmethylcarhiiiol was prepared from 
the pure alcohol, and crystallised from light petroleum, from which 
it separates in glassy needles, m. p. 99°; 

0'2036 gave 0'5535 CO, and O'llo HjO. C = 741; H = 6'3. 

C, 5 H),sO, 2 N requires C = 74'6; H = 6-3 per cent, 
determination of its specific rotation was made in benzene 
solution : 

1 = 2; c=4'864;<+9'87°; [o]!? +101-5°. 

It, is accordingly possible to prepare a mixture of the r- and 
li-pheiiylurethanes from 1-plienylmethyIcarbinol, but, unless the 
(/•phenylurethane preponderated in the mixture, its isolation by 
crvstallisatioii could not readily be effected. 

Nine grama of rf-a-chloroethylbenzene with oil +26 85° (/ = 0'5), 
prepared from (7-plienylmelliylcarbinol, were added to 90 c.c. of 
water, and the mixture shaken on the machine for two hours with 
the silver oxide prepared by the action of baryta on 17 grains of 
silver nitrate. The alcoliol was isolated by steam distillation, etc. 
The fraction boiling at 198—201° amounted to I'l grams. (Found, 
C-"8'l ; H = 8'4. Calc., C = 78-6; II-S'S per cent.) The alcohol 
consisted of a mixture of !- and rf/-phenylmethylcarbiiiols. The 
following observations were made ; 

/=1 ; u;:-13-:)-2°; (/f 10118; [a]J - 13'2 . 

Two grams were converted into the plienylurethane, and the 
les'.illing solid crystallised from light petroleum, and then examined 
jiolsrimetrically in benzene solution: 

/ = 2; c-7-2; ap-3'2-2°: [a]„ -22-4°. 

.dfter an additional crystallisation from light petroleum, the 
mixture contained a less proportion of the active phenvluretlianc 
than before, the specific rotatory power being — 17'6 ■ for <■ = 712. 
-tn analysis was made of the less active mixture. i^Foiuid. C 74 7 ; 

Calc., C~74'6; II 6'3 per cent.) 



C98 


MCKENZIE AND CLODOD . 


Ar.lioii of Sodium Hydroscide and Water on the Active 

aC^loroethylhenzenes. 

Sis grams of tlie partly racemised o-chloroetliylbenzene witi 
[a]?,' -301° were boiled for two hours with a solution of 6 praui 
of sodium hydroside in 60 c.c. of water. The alcohol was obtaincj 
as usual. The fraction boiling at 196—200° (2 grams) was de.strj 
rotatory, having Cj, u-0‘6o° (f — 0'5). 

(Touiid, C=77-8; n = 8'3. Calc., C^T8'6; H = 8'3 per cent.) 

The mixture of the d- and r-phenylurethanes was made as hefuff 
The crude product had [ujp +0'95° in heniene solution, and hecann 
quite inactive after one crystallisation. 

Niue grams of rf-o chloroethylhenzene were boiled tor three hoim 
with a solution of 9 grams of sodium hydroxide in 90 c.c. of watei. 
The yield of alcohol boiling at 197—200° amounted to 2'5 grams. 
The liquid was Imvorotatory, giving On-0'85° (!.-=0-5), T),, 
phenylurethane prepared from it had (<t][, -1T5° in benzene solt, 
tlon, and, after one crystallisation from light petroleum, it vj. 
inactive. (Found, C^74'8; H=r6'3. Calc., C— 74'6; H = 6'3 per 
cent.) 

The displacement of chlorine hy tiie liydroxy-group was alst 
effected in the following manner. Ten grams of the Isvorotatoiv 
a-chloroethyibcnzeue will', [o]',',' -30T° were dissolved in 30 c.c. of 
glacial acetic acid, and shaken for an hour with 13 grains of silvfi 
acetate. The mixture was finally heated on the water-bath. Tin 
silver chloride w.is removed, and the acetic acid distilled off mider 
diminished pressure, and then the acetate, was distilled. Tlie 
acetate was saponified, the resulting alcoliol was distilled in a curreir, 
of steam, and isolated in the customary manner. Five grams vm 
obtained with b. p. 196 — 197° and e-l'60° in a 50 mm. tube, 

.Icfiou of Thienyl Chloride on d Antyl Alcohol. 

The method of Marckwald and JtcKenzie {Her., 1901, 34 , 4ii 
was employed for the preparation of d-aray! alcohol. The prodan 
contained, however, a little of the isomeric i.soamy] alcohol, since 
its specific rotatory power was -5'7°, whereas the pure alcolicl 
has [a]p-5'9°. Twelve grams vere gradually added to 30 
of thiony] chloride, and, after one hour, the liquid was distilled 
under oiminished pressure. The yield of tlie chlorosiilpliinate was 
-2 grams 

d-.4 nn/l c/thi jtiul phjnnfc, C2JTj.O'SO(.'I, is a colourless oil with 
a pungent odour, and boils at 73'/lo nini. It fumes sliglulv 
exposed to air, and i? readily decomposed by water : 
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Found, S02-37-3; Cl-SO'?. 

C 5 Ha 02 ClS requires SOg^ST-G; Cl = 20'8 per cent. 

It had Ou" -r4'87o (^ = 1 ); rf;*=l'1399; whence +4’3^, 

In a second preparation, a compound with the same rotatory 
power as the preceding was obtained. The rotatory power is not 
(Haiinished when the sulphinate is redistilled under diminished 
pressure. 

,/-Amyl chlorosulphiiiate (22 grams) was heated at 120° for tw( 
hours under the ordinary pressure. Sulphur dioxide was evolved. 
1'he residue was distilled, and the product, boiling at 98 — 99°, 
collected. Yield, 12 grams. 

d-Ainyl chloride is a colourless liquid, boiling at 98 — 99°. It has 
(j|; -}.0'75° (^=0'5); 0 8868; whence [o]',-' +1-7° 

lu another preparation the value al“ +2'93° in a 2'dcm. tube was 
obtained; these values agree. The rotation was not altered by 

redisiillation '. 

0 1483 gave 0T995 AgCl. Cl = 33'2. 

C.-,Hj,Cl requires Cl-33’3 per cent. 

Tlip value quoted by Le Bel {liuU. chim., 1876, [ii], 25, 
545) for rf-amyl chloride is [ajp -f J’24° The haloid was prepared 
by Lc Bel by the interaction of phosphorus peiitachloride and a 
highly active amyl alcohol, but the preparation appears to have 
been attended with some racemisation. 

The authors desire to express their thanks to the Government 
Grant Committee of tlie Royal Society for a grant which has partly 
defrayed the expenses of this investigation. 

K.C. 
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annual general aieeting, 


Prof. Percy F. 


March Mth 1913. 

Fran-keand, LT,.U., K.R.S„ Presiclenl, 
in the Chair. 


AI,. P H Hvmpshirf. and Mr. T. K. Merton were appointed 
Sorlors and Ae ballot was opened for the election of Officers 
Council for the ensuing year. 

The I’REsrnHNT presented the Report of the Council on the 
progress of the, Socrety from January, 1912 to date, and a state 
Lnt was made by the Trkascrer as to the Income and Expena,. 
ture for 1912. The adoption of the Report of the Council, together 
!:ith the. Balance Sheet and Statement of Accomits for the y.r 
ended December 31st. 1912, was proposed by Mr. T. Fairlei, 
seconded by Professor A, G. Green, and earned unanimously, 

^ Vote of Thanks to the Auditors was proposed by (he 
TrLasureh, seconded by Dr. S. B. Schrvver, and acknowledged hr 
Professor <T. NI. Thomsox. 

Report op CorNciL, 1912- 1913. 

The Annual Reports of the Council have, in the past, dealt ivilli 
the work of the Society during the previous calendar year, Irat 
the general portion of the present Report refers to the period 
from the commencement of 1912 to March, 1913, and this portio 
of future Reports will concern the period from one Annual Genera 
Meeting to the next Annual General Meeting, 

On the 31st December, 1911, the number of Fellows was 3,10 ■ 
Durine ISl" 181 Fellows were elected, and 7 have been reinstate , 
the gross total being 3,293. The Society has lost 33 Fellows by 
d«atii, .32 have resigned, 1 has been elected an Ilonorarj 
Foreign Member, the elections of 4 Fellows have become voii, 
and 47 Fellows have been removed for non-payment, of Annii 
subscriptions. 
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fho total number of Fellows, therefore, on the 31st December, 
was 3,158, showing a net increase of 54 over the preceding 
.^^r The number of Fellows elected during 1912 exceeds the 
'ivcrage for the past six years by 21 Fellows, and the small net 
increase in the number of Fellows is accounted for by the large 
number of resignations and of Fellows removed for non-payment of 
Annual Subscriptions. 


of the deceased Fellows, with the dates of their 


The names 
election, are: 

George Attwood (1872). 

Alfred Edward Beanes (1902). 
Andrew Heggie Black (1879). 
Robert Holford Macdowall Bo- 
sanquet (1865). 

John Macdonald Cameron 
(1875). 

Miles Coupe (1905). 

Edward Divers (1860). 

Arthur Edward Ekins (1883). 
Algernon John Elkin g ton 

" (1911). 

John Oliver Ferrier (1902). 
Angus Fraser (1867). 

Thomas Griffiths (1879). 
Alexander Hih (1882). 

Kecjinald Howell (1880). 

Otis Coe Johnson (1897). 
Humphrey Owen Jones (1900) 
David Skinner Kemp (1867). 


William Frederick L a y c o c k 
(1890). 

Theodore David Lichtenstein 
(1878). 

diaries William Low (1884). 
John McArthur (1887). 

William Masters (1873), 

Henry de Mosenthal (1890). 
Benjamin Edward Reina New- 
lands (1864), 

John Paltinson (1863). 

B. Venkata Rac (1911). 

Arthur Richardson (1883). 
Henry Salt (1863). 

Henry Seward (1870). 

William Robert Rigg Starling 
(1906). 

.lames Pirn Strangman (1887). 
dohn Wade (1890), 

William Ord Wootton (1908). 


The following Fellows have resigned; 


James Herry Allan. 

Allan Baguley. 

John Augustus Hermann 
Brincker. 

Arthur Brooke. 

John Coggin Brown. 

John Arthur Carpenter. 
William Clacher. 

George Bertram Cockburn. 
William Cormack. 

Samuel Herbert Cox. 


William Salvador Curphey. 
Frederick Davis. 

Henry Wilson Davis. 

Arthur William Eastwood, 
Vincent Edwards. 

Nevil Norton Evans. 

John Edwin Farmer. 
Reginald Williams Ferguson, 
John Thomas Fox. 

Gilbert Gunn. 

Thomas Hartley. 
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■\VflIiam Pellew Harvey. 

Alfred Kirby Huntington. 
George Washington Kilner. 
Stephen Joshua Lett. 

Arthur Thomas McDougall. 
Antholl Francis McEwen. 
Alwyne Harcourt Meade. 
Frederick Norton Kay Menzies 
Christian Muller. 

Herbert Simpson Newbould. 
Frederick Norrington. 

Robert Cecil Owen. 

Herbert Spindler Pullar. 
William Ralston. 

John Armstedt Ray. 

David Gibson Riddick. 


James Beglar Robinson. 

John Robinson. 

Francis Murray Rogers. 
William Saunders. 

Alfred Henry Scholefield. 
Frederick William Skirrow, 
Henry George Stacey. 

Samuel Stansfield. 

William Scott Tebb. 

John Traquair. 

Stephen Herbert Trimen. 
Herbert Wood Watson. 

Thorp Whitaker. 

^Frederick Louis Wilder. 
William Arthur Reginald Wilks 


j^ince reiustaif'l 


At the end of 1011 the number of Honorary and Foreign 
Members was 31. Since that date the Society has mourned tbe 
loss of Lecoq de Boisbaudran and J. W. Mallet, whilst on Marct 
7th, 1912, P. A. Guyc, T. B. O.^borne, P. Walden, and R, Will- 
statter were elected. The total number of Honorary and Foreign 
Members, therefore, at the present time is 33. 

The Council has great pleasure in offering hearty congratula- 
tions to the following, wlio. in 1912, attained their Jubilee as 
Fellows ; 

William Essou, elected May Isf. 1862. 

William Adam Dixon, elected Dec. 18th, 1862. 

Edmund James Mills, elected Dec. 18th, 1862, 

The Council desires to record its higii appreciation of tlie 
services rendered to the Society over a period of eight years bv the 
retiring Senior Secretary, Professor Crossley. Professor Crosslev's 
tenure of this arduous office has been distinguished by great 
administrative skill, by sound judgment, and by unfailing tact. 
The Society is deeply indebted to him for the generous manner in 
which he has placed his time and energies at its disposal. 

During the year, 336 scientific communications were made to the 
Society, 256 of which have been published already in the Tran?- 
actloiis, and abstracts of all have appeared in the Proceedings. 

The volume of Transactions for 1912 contains 2,568 pages, of 
which 2,431 are cccupied by 266 memoirs, the remaining 137 pages 
being devoted to the Obituary Notices, the Becquerel, Canniz^iaro, 
and Moissan Memorial Lectures, the Report of the InterMationa^ 
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Comniit’Cee uh .fvtomic Weights, the Report of the Annual General 
Aleeting, and the Presidential Address; the volume for the preced- 
[ncr year contains 259 memoirs which occupy 2,270 pages. 

The Journal for 1912 contains 5,497 abstracts, which extend to 
o 2G4 pages, whilst the ahstracte for 1911 numbered 5,236, and 
occupied 2,200 pages. The abstracts may be classified as follows; 


Part I. 


Na of 

rag<-.s. Abstracts, 

Organic Chemistry 1,044 1,796 

Part IT. 

General and Physical Chemistry 1,238 

Inorganic Chemistry 493 

Mineralogical Chemistry 120 

Physiological Chemistry 737 

Chemistry of Vegetable Physiology and 

Agriculture 385 

Analytical Chemistry . 728 

1.220 3,701 

Total in Parts I. and II 2,264 5,497 


The possibility of Fellows resident abroad procuring through 
the Society fuller abetracts of papers than appear in the Journal 
has been under consideration, and tbe Council has decided : 

■ That persons requiring expanded Abstracts or translations of 
papers published in other Journals should apply to the Editor. Ten 
shillings per printed page (about 500 words) will be charged, and 
payment should be made to the Editor at tbe time the request for 
a trauslation or fuller abstract is forwarded to him.” 

The Council has also resolved: 

"That in order to obtain a more equal division of abstracts, 
those of Physiological Chemistry and the Chemistry of Vegetable 
rhysiolog)' and Agriculture shall, in future, be included in Part 1. 
of the Abstracts, inste.id of in Part IT.'* 

Volume V. of the Collective Index of the Journal and Proceed 
iugs of the Chemical Society (1903 -1912) will be issued in two 
parts: I’art I (Author Index) in 1913, and Part 2 (Subject Index) 
itj 1914, Such prompt publication of the Collective Judex is 
rendered possible by the system employed for the preparr^iou of tht 
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Annual Indexes, as the work done in connection with the lalter 
can be largely utilised for the Collective Index. 

The Transactions for 1912 contain Obituary Notices of Walthere 
Spring and Lonis Joseph Troost, Honorary and Foreign MemberE, 
Obituary Notices also appear of John Attfield, John Muter, and 
Nevil Story-Maskelyne, and the Council expresses its thanks to 
those gentlemen who have kindly prepared these notices. 

The Society was represented at the funeral of the late Lord Lister 
by the President. 

Since the last Report waa published, the Society has had the 
privilege of listening to an account of the life and work of ; 

(n) S. Cannizzaro, from Sir William Tilden. 

(h) H. Moissan, from Sir William Ramsay. 

(c) H. Becquerel, from Sir Oliver Lodge. 

The Council has considered the desirability of issuing a second 
volume of Memorial Lectures, and has decided to postpone the 
publication until after the delivery of tlio Ladenburg Lecture bv 
Prof. Kipping and the Vaii’t Hoff Lecture by Prof. James Walkor, 
both of which lectures, it is hoped, will be delivered before the 
close of tho present Session. 

The President, Professor P. F. Frankland, was the official repre- 
sentative of the Society at the celebration, in July, 1912, of the 
250tb Anniversary of the Foundation of the Royal Society, when 
an address of congratulation was presented on behalf of the 
Chemical Society. The text of tho address appeared in the 
Proceedings, Vol. 28, p. 248. 

The Eighth International Congress of Applied Chemistry held 
in Washington and New York in September, 1912, was attended 
by Dr, M. 0. Forster, Sir William Ramsay, and Sir Bovertoi! 
Redwood as delegates of the Chemical Society. 

The Society was represented at the Centenary Anniversary of tlift 
Academy of Natural Sciences of Philadelphia in March, 1912. hr 
the late Professor J. W. Mallet and by Professor Ale.vander Smith; 
at the Bicentenary Festival of the Medical School, Trinity College, 
Dublin, in July, 1912, by Professor G. T. Morgan; and at the 25ih 
Anniversary Celebration of the Verein Deutscher Chemiker by Dr, 
R. Messel, 

During the Summer Vacation of 1912 the Society’s Rooms were 
redecorated throughout. After consultatioii with the architect 
originally respousiblo for the scheme of ventilation in the Meeting 
Room, the Council also decided to place a large suction-fan in the 
roof over the Library, directly connected with the ventilating flue? 
of the Meeting Room. This has had the result of inaferially improv- 
ing the atmosphere of the room. 
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A conference of representatives of those Chemical Societies in 
Great Britain publishing abstracts of papers appearing in other 
Journals is taking place, at the suggestion of the Council, to consider 
Gie possibility of decreasing the cost of production of such 
abstracts. J^elegales have been appointed by tlie various Societies 

follows : 

Society of Ghtmical Industry. — U. Messel, J. Lewkowitech. 

Socitiy of Public Analysts . — L. Archbutt, H. D. Richmond, 
0. Hehner. 

histitutc of BrevAng. — J. L. Baker, A. R. Ling, 

Institute of Metals . — W. Rosenhain, G. S. Scott. 

Society of Dyers and Colourists. — E. Knccht, W. M. Gardner. 

Iron and Steel Institute. — J. E. Stead, G. C. Lloyd. 

The Council Meetings of the laternational Association of 
Chemical Societies held in Berlin in April, 1912, were attended by 
the three representatives of the Society, Professor A. W. Crossley, 
Professor P. F. Frankland, and Sir William Ramsay, and an 
account of the work of the Council appeared in the Proceedings 
for 1912 (p. 201). The General Expenses of the Association for 
the previous year amounted to £60, of which sum the share of the 
Chemical Society was £10 6s. Id. 

The ne.xt meetings of the Council will be held in London during 
September, 1913, and the Officers of the Association are: 

Sir Willium Ramsay, President. 

Prof. Percy F. Frankland, Vice-President. 

Prof. Arthur W. Crossley, General Secretary. 
who remain in office until the end of the meeting. 

The Society has received through Sir Edward Thorpe the Annual 
Report of the International Committee on Atomic Weights, 1913, 
together with a Table of Atomic Weights. The Report appears 
ill the Proceedings, p. 213, and in tlie Transactions, p. 1829. 

The Council has made a further donation of £10 to the Inter- 
national Cummissioii of Ihiblicaticm of Annual Tables of Constant? 
aud Numerical Data. Chemical, Physical, and Teclinoloctical. 

In the last report it was mentioned that it was proposed t-o raise 
a Memorial to the late Prof, J. H. van't IToff, and that subscrip- 
tions would be received by the Treasurer. The sum of £65 L’. was 
subscribed by Fellows and forwarded to the Memorial Committee. 

The Council has considered a request from tlio Director of the 
Municipal Laboratory of Paris for permission to arrange for the 
preparation of a French translation of the Annual Reports, and has 
agreed to the proposition. The publication of the work will be 
ca.rried out by Messrs, Hermann et Fils, of Paris, 



ANNUAL GENERAL MEETING. 


INCOiMK AND KX^ENDiTUKK ACCOUNT 


To [-ife O'jmposiUims 
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Recpivevl in silv&ncc, on aciMinit of iyi2 

„ during 1012 „ U'12 

.. .. I'-'U 

„ .. .. loor.-io 


U~<i amnutit inohuleil in last year's Income, beins vahialiou of 
Anvars as (.pr Iasi Balance Sheet 


Xifii Arrears at date: lOU £44>i: 1011 £30; liilO £1,'., csti- 
mated to realise as jicr Balance Sheet 

I, Lady Subscribers 

,, iovestmeuts;— 

DirWeinU on £6730 Metropolitan Consolidated per cent. Stock ... 
., flOnO Londiin and North Weaterii iUilway3 per rent. 

Debenture Stock .' 

Hr 3rf. Carditl CortmrMion 3 per cent. Stoi'k . . 

„ £HoO ImliaiJ per cent. Stork 

£24W Bristol Corporation 2J per cent. Debenture SlcK-k 
£4341 Midland Railway Jj per cent. I’refeniire, Stock 

£1200 Leeds Corporation 3 per cent. Stock 

i. £1300 Traiisvaid 3 per rent <jnaiatit«H'd Stock, l'.<2a/j3 
., £1200 North British Railway 3 per cent. DeU'titure 

Stock 

„ £70(1 Cinia«l:i 3j per cent. Stock 111: P/W 

, Income Tax Recovered 

I Interest on DejKjait Accoiiiit 

, I'ul'llcRtionB:— 
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Journals ... 

ProceeiJlngs 

General Index T. !!! 

Library Catalogue 

Idst cf Fellows 

Atomic Weigbl Tobies 

Jubilee Volume T. ... .! !.! 

Aunual Reports on Progress of Chemist i-y 


B Stock 102 3 til 

. ... 83 IS y 


L(>$ Publisher^ Commission ... 


Proceeds of Advmisetiicnt-s in Joumal 
Comiii)ssi..ii 


, Sale nf Waste-paper, etc 

, Subscrii.lions fmin olbpr SoCielks •— 
Society Of Cbemir al industry ... 
Society of Public Analy.sls 

Optical Society 

British Science Guild 
Institute dI Cbmisiry ... .. .1, 


Iwif II 1 

: 2 '.'.-. 1 -; li, 

13 P' l<> 


23, Qur-Rs Vi 'iiiHiA S;j:££T *^0 . - 

ird ilareh, iyi3 ' ‘ ''• B. KKP^N, 

oAiirfertit .Iicovji 
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THE YEAR ENDED 31sT DECEMBER, 1912. 


Erpenditurt. 

l,;xjittises on account of JouniaJ ai») Proceedings 

' ■ ssbry of Editor, iiH-liidliig Indexing 

'•al.'iry of ynU-Editor 

i:,i'il(irial postages 

abstracters' t'ces 

rriutiiifi of Journal 

IJaiiding ; ••• 

Priming of Advtrtisetiieiits 

vvrajijitrs and Addressing 

Uislrioiition of Journal 

Authors’ Collies ... ... 

[iisiirsnce of Stock at Ll&y .s 

Printing of Proceedings 

Ijanding .. 

L'lstribution „ 


tniiual Reports on the Progrp.ss of Chmistry 

’ Pttrcliasc of hack uumhers of Jniirnal 

I.i.4 of Fellows 

Library K.xpensis: — 

Salary of Librarian and As.sistsnt 

BcMjks and Periodicals 

Binding 

Boiikeasi'S 


.070 iJ 0 
2 (S) (| 0 
31 I 4 
040 1 0 J 
2y03 10 1 
<)>) \:> s 


119 10 0 
02S IJ 4 
192 V> r. 

0 4 0 
ills 12 
S U K 
44 y 3 

0553 12 T 

410 6 0 
7 12 1 
72 7 9 


IM 1-2 0 
Jld 12 -i 

14 U' 4 


, Indexing for lulernatii'ual Catslogne 

Di'iintitm t>> Inleriislioiial Commission of 1’utlicsitii.in <if .tniiuil TaMe.s 
” Ilf (.'Dtiatarils and Niuntni.-ol Data. Cheinicil. I’hjeical and TechiKi- 

,, luieiiiaUunal Assoi'Salioii of Clieiii'cal .iocieiies 


,, .Vinunisti'Btive Kx]>(-l>st5 

isaiary of Asaislant SecreLiiy 

jjaiary of Office Assistant 

Wages (Conimissionaire, noi-sekfcj-t r, and Charwon.mij 

(.'iifil and Lightiii-- 

House Kxj-eti.ees and Repairs 

Tea Expenses 

liisumncis 

.tccuttnianls' Charges 

(.■oiiin):ssii>n on Recovery i.f Ino.vjne Tax ... 

l^iatio’.iery 

i’asuges! 

iPiuidnafed .Address 

Misi'tllane'-us Expenses 


•j;.,) 0 0 

81 a 6 

Dip 15 i 
41 13 
St; • 9 ti 
14 0 
11 J 
‘A 0 ') 
1 Id ' 
127 I O 



3 3 0 


liP.ati' ’’, UiiiiJ excess i»f income over Expenditure, earned to llalatr •* 
alicet 


Id 0 0 
10 6 7 


fst.'C rj 3 


urcify rue II t-j 1,0 m .i,-cor l.tnce inerr-eiih I hriva aie.i virtRed the IJalatu-e ai the Bankers 


.Appmved — 


.lOHN/M. THOMSON, 
SAilLEI. lUliKAf. 
JAMES J. UODBIK 



;M IJ C5ViOir.lt, .51ST HKCKMDEIt 
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annual UENERAL MEEllNG. 

A r *1 « Pmt W G. Searlc. Keeper of Coins at the 
At the reques o Council lias presented to the 

i'it7.®illiam ’ LouEstafi Medal and Faraday Medal. 

Museum copies ^ f,„n, the library during the yere 

TfsTs” fa in“ 1,808 during the previous year ; of these 

.ere 'prcseuted, 482^ Wuin^ rarvotnlfol 

journals) and ^parnp > gy pamphlets last y.iir, 

’’“T^l'Srty iHudehtod to Mr. J. A. Audlcy for a rvelco.oe gi,t 
of early iournals. Library will necessitate the roa- 

The yearly umreasrng sir of ^ 

sideraticn in the Intnre 

acccmmod^icu^^ President's Address in 1890, it was recorded t.li,p 

^ tliPii roiitained 0,SS-i volumos, made up of S.OSi 
the Library ^ ‘ ^ periodicals, with the adtli- 

volumes At Ihe present time it is estimated that 

tion Of 1.4O0 P-™f ^',5^ rolunies of which 5,983 are syslc.na.tic 
works I'oTTSv'olumes'of periodicals, logether with 3,500 pamphlets. 
\r’thus seen that in twenty-two years the periodicals in t e 
ib arJ have increased in number of volumes by 124-0 per cent, the 
s^e^natic works by 91 per cent., and the general total by lb per 

''it' is estimated that shelf-room for 7,000 volumes will he required 
to accommodate the increase of volumes for Hm uext Y.-Y'",' ‘ 
the close of 1913 there will at least he au additional 6o0 vY'ih- 
to accommodate, whilst the empty shelving now at liberty will onl; 
contain some 250 volumes. Therefore, not only for the future k 
also for the immediate present, additional Library accommoi^. o. 
is essential, and the Council has referred Uiis question to the Hoi. 

""Takb^ntfaccourthe occurrence of some items of excoptioml 
expenditure, such as the decoraticu of the whole building an, 
ventilation of some of our rooms, it is satisfactory to find h 
after meeting these expenses out or the income » y ',' p,; 
there is still an excess of income over expenditure of il ■ 

In 1913 the needs of the Library in the direct on of p. 
vidiim accommodation for its continuous growth will 
entail cons.Jerable outlay, as pointed out above ior IJ - 
mcome from al' sources amounted to A8120 l-s. Y’ “ 
expenditure to £7944 10, s. &/. ; for 1911 H.c correspondi.ig a, ..ok 
were £.735 IL. G,/- and £7199 3s. 10</. rcspect.vely. In oil, 
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ffoi'ds, our income has increased by £385 Os. 9d., and our expendi- 
ture by £444 16s. lOr/. The redecoration, improvements in 
ventilation, etc., alone account for £265 of this, and the increase 
in cost of the Journal for £124 2s. Sd 

As it was found impossible without cither realising some of our 
investments or raising the annual subscription to give to Fellows 
uithoiit charge Vol. V. of the Collective fnde.x, the price charged 
for it (thirty shillings) was fixed so as to cover as nearly as pofcsible 
the cost of printing and distribution. The cost of preparing the 
iiidc.x for the press is included in the editor’s salary, and under 
the new arrangeinenls its publication has been arranged for witli 
au cxiiedition hitherto impossible. From the luiinber of Fellows 
who have applied and tlie nuiiiber of copies wliicli we may reason- 
able hope to sell to the public tlirongli our publisisers, it seems 
probable that this volume of the Collective Index will not entail 
anv serious outlay on the part of the Society. 

The net income of (he Research Fund for tlie year amounted 
to £367 6.S. 5c/., and by drawing on the balance in iiand to the 
e.vteiit of £15 3.!. 7(/., grants were made amounting in all to £361, 
wliilst the Loiigstaff Kledal and Ilonorarium accounted for the 
remaining £'21 Ids. 

A Vole of Thanks to the Tre.asnrer, Secretaries, Foreign Secre- 
t.irv, and Council lor their services during the past year, proposed 
by Mr, IV, F. Re[D, seconded by Mr. A. Ch.vsto.v Ciiapm.vx, was 
acknowledged by Frofessor Aptiici; \V. Chosslf.y. 

The President then delivered his address entitled " The Walden 
Inversion.” Sir William Tilden proposed a Vote of Thanks to 
the I’l.ESiUENT, coupled with the request that he would allow his 
address to be printeil in the Transactions, The motion was 
seconded hy Professor IIaiiolu R. Di.xon-, and acknowledged by the 
Teesident. 

The Report of the Scrutators was presented, and the President 
declared that the following had been elected as Officers and Council 
lor the ensuing year : 

I ' l ' fivknt : William Henry Perkin, Sc.D., LL.D., F.R.S. 

i icf-rriM/ciits who have filled the O/fIve of i’reslihni : Henry 
Edward Armstrong, Pb.D., LL.D., F.R.S. ; Alexander Crum Brown, 

P tc., L1..D., F.U.S.; Sir William Crookes, O.JI., D.Sc., F.R.S. ; 
Ft James Dewar, It. A., ].I„D,, F.R.S. ; Harold Rally Dixon. M.A.i 
p p.. F.R..S. ; Perey Faraday Frankland. Ph.I),, LL D,, F.R.S.; 

■A A 2 
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Augustus Georg© Yernoa Harcom-t, M.A., D.C.L., F.E.S. ; Eaplj^l 
Meldola, D.Sc., LL-D., F.E.S. ; Hugo Miiiler, Ph.D., LG-D., . 
William Odling, Jl.A., M.B., F.R.S.; Sir William Ramsay, K.C.b’ 
LL.D., F.R.S.; James Emerson Reynolds, Sc.B., M.D., F.R,$ / 
the Rt. Hon. Sir Heavy Enfield Roscoo, LL.D., F.R.S.; Sir Ed^vard 
Thorpe, C'.B., LL.D., Sir William Augustus Tildon, 1) 

F.R.S. 

l'ice-l^resid(7>fs : Herbert Brci'etou Baker, M.A., D.Sc., F.R.jj . 
George Thomas Beilby, I.L.D., P.R.S.; Uoraco Tabbercr Bihjwi, 
LL.U., F.R.S.; Edmund James Jlills, D.Sc., 1;L.D., F.R.S.; Ciihf.^ 
Thomas Morgan, D.Sc.; William Jackson Pope, F.R.S. 

'I'reiuurcr : Alexander Scott, M.A,, D.Sc., F.ILS. 

HccirUtrUs: Samuel Smiles. D.Sc.; James Charles Philip, y\ \ 
D.Sc., Ph.D. 

rorfii/ii iSVere/ury : Arthur W’illiaiu Crossley, D.Sc., Ph,D,,F,l{,> 

07'di:ia7‘^ Merfihcr^! of Cou/ici! : George Barger, M.A., D,Sc,' 
Edward Joim Bevan; William Robert Bouslieid, M.A., K.C 
Adrian John Brown, M.Sc., F.R.S. ; Harold Govett Colman, D,Sc„ 
Ph.D. ; Frederick George Doiiiiau, M.A., Pli.D., F.R.S. ; Arthur 
Harden, D.Sc., Pb.D., F.R.S.; Tliomas Martin Lowry, D.Sc.; HukIj 
M arshall, D.Sc., F.R.S.; Kennedy Joseph Previtd Orton, M.A., 
Pb.D.; Sir Boverton Redwood, Bart., D.Sc.; Edward John Russell 
D.Sc. 
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PRESIDENTIAL ADDRESS. 

delivered at the Annual General Meeting, March 14th, 1913. 

]}v rERCY Faraday Franrland, Ph.D., TX.D., ScD., F.R.S. 

Th c WaUh n la versio n. 

Is tlio Pasteur Memorial Leclurc which I had the linnour to deliver 
ill this room sixteen years ago, I made the following statement: 

Before leaving tlie subject of malic acid, it is worthy of note 
iliat it is iR connection with this acid that undoubtetUy one of the 
most important discoveries relating to optically active bodies has 
lieeu made since tiie time of Pasteur; T refer to the remarkable 
uauslormation of Ircvoinalic acid into dexlroiiialic acid, and vu-e 
•/rsil through the medium of tlie corresponding cUlornsuccinic 
at-ith, uhich has been accoinplislied by Walden {Her., 1896, 29, 133j. 

/■Malic acid — >• d-cldorusucciiiic acid -> ^/-lualic acid. 

/■Malic acid V — hcldorosuccinic acid — rAmalic acid.’ 

Tt is with regard to tiiis phenomenon, now so well known und^T 
dm name of W'alrln) l/n-n-.-'inn, I hat T propose to oiler some remarks 

to-flclV. 

The past sixlecn veurs have shown that the importance which 
I then aUrihuted to Wal-lens discovery was fully justified, for this 
plieiiomeiioii is atiracling more ami more attention both from the 
experimental and the speculative sides. 

8ir Oliver Lodge, in (he fascinating lecture wliioh ho recently 
hdiveri'.l to us on the discovery of radioactivity, matio the very 
prniiumi remark, ilmt : 

A disec-wvv of real and essential novelty c.iii never h-e made liv 
followiim' up a train of prediction. It is often made during the 
])i'ocoss of tallowing a clue, hut the elite does not logically lead 
to it, . , . Tlie discovery which has been pointed to by th.eory is 
iihvavs one of profound iiUorest and importance, but it is usually 
die close and crown of a long ami truilful period; whereas the 
insc'./vei'v wliich comes as a puzzle and a surpirise usually marks .i 
iredi epocli anil opens a new cliapter in science. 

^VaMcii's discoverv was certainlv a puzzle ami a surprise, for it 
(li'l am !h into anv [>re existing theory of optical activity, and had 
not bt'oti anticijiatcd as a corollary (o vaii't Hoff's theorem of tlie 
asystmuith’ rarhoji atom. It is highly prohahlc that it may mark 
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epoch i.i our views with regarii to the mechanlsn, ot tl.e 

of substitution in general. r i , 

As is well known, the Walden inversion has so far only l,oj„ 
observed in the case of the substitution of a group directly attache, 
to the asymmetric carbon atom itself in one or other of the folio,,,,,; 

transformations : 


ll;E.dh,©-OH 


U,H.di,©-Cl 
-- i:,R;R,©-Br 
1{,11._.K;©-0H 


i!,R,U,© CKCr 


KiR,B© MI; i,;^itjL/C)-Cl(Br) 

Prior to the iliscovery of the Walden inversion, it would liav,, 
been assumed that in such a substitution the entering grou], wmili 
eitlier take the place of the exirnded group, in which ease lij, 
configuration would remiuii nnaherecl. or that it should take iia 
any other position pn i, r, na . in which case there ivoalf 

be" formed 50 per cent, of the one eiiaiitiomorph and 50 jier cciu, 
of the other, with the result that the product would be iiiatiiv, 
(vacemisation). 

The discovery of ihe Wahleii iiivor^ioii .■iliowod that iii s-ntif '.r 
these substitutions tliere m iy be a juu i> r- ntoii as^iimjilion <if hit- 
position fonnerlv occujhed by one oi the i.lhcr <;rmips, lb. I'., nr 
Ib.. attached to the asvniiiiciric carbon aioiii. rcsuUini,' tliii'i'inrc 
in a prepoiideraliniT, or, indeed, in souk* c-'l-i'S liiv ahiKPst ONiiusivi', 
]ivorluciion of tlie enaniioincrpiupus ctuihifiratioii (inversion i. 

Prof. Armstrong, witli liis cimrnctcrisue r.-source, was liie 
to furnish a tentative ihcrf.-reiiriil exphnnaiou ni this ntic.NpecU'! 
piieiiomenon (T.. ISOh. 69. loftO). Jle sugirrstcd (he I'orm.ni'ei !■: 
two iitiermediate (•oiii])(,uuids. tints; 


li,II.K;©-II'I 


+ IlCi 
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'[’lio merit of this ingenious exjilaiiatlon depetids on its accounting 
I ,j j]ic j)reservation of llio asymmetry of the carbofi atom tiiroiigh- 

i, it ilie change without importing any new conceptions of com- 
liireuion or of valency. 

Jt would, liowever, be difficult to apply this explanation to the 
ojjticfil inversions, which Walden soon discovered must take place 
\viuni some bases lijulroxylate a halogen acid. Thus, inasmuch as 
silver o.'vidft ajid potassiiun hydroxide transform one and the same 
('hlorosuccinic acid into the two enanliornorphous malic acids 

j, ;,.prr(ively 5 it follows as a necessary comsequencc that in one or 
citlicr i)f these transformalious an inversion rmist occur. Thus: 

c/ malic acid 



/•Malic acid fAdilorosucciiiic acid 



/-nialic acid 

From the ahnve. it. is obvious that irrespeetivelv of wiietlier or 
iiDi a coiiligural ive chanve occurs in the transfornuilion of /-nialic 
acid into ?/ cldorosuci-inie acid, in one or other of tlie trans- 
lariiiaiiniis of tlie laller into f/-nialic :uul /-malic acid respectively an 
inversion ninsl occur (Walden and Inuz. lUr., 1^97. 30. L'795 ; 
Wildeii, lUr., I'^97, 30. 

ll is again obvious, also, that the above mecliaiiism jToposed l.iv 
AnnsU'oiig coiil-i not lie apjdied to the action of PCT on an •Oil 
uTOiip allacbed to a tertiary carbon-atorn. Thus: 

(’, h : V.U 

N)ir t'H., 

« llyb-.xy j I'i'.i Jiylj'i-'ji.iiiii' •/-a-i’h'.'r.' a-jb-iiv!- 

[•t.-i.i .n;,- -t.-i.L 

l.iui, "t cmir>c, it riiiLdit be argucl ttiat in (bis particular ca.<f nn 
I’iiniL'i' >'i' coriigiiraiiiui docs actually occur (McKen/ic and I'lniigli, 

T.. rjbi. 97. ion;. LV>r.i; itn-j. loi, :m]. 

I i:'' gi'cat ii)i|nirl:iuce of tins j>lM'iU'itieiion «)l opiic-j] inversion 
ii;i' iin[ (iiiiv led jr* nnirli .spcculat ir>n. but forlimatelv also to a 
Iwgr :nnn;!in cxpcritncutal work, for which we are indebted to 
d-ht!. I.utz, Purdie. and more espo^uallv to Eniil Fischer and 
U' Ml Keiizic. 

ll! a ]iiit!d>er ol cases the complete cvcle of ciiatiges from a given 
faiivajiv active comjxnind to its enniitiomorph an<l hack again tu 
Ife iirigni;i! com| (Mind has beeii realised. Thus, a single example 
the iieautiful symnietrv of tlie results obtained; 


>,,<CO,H 
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Plirr, 

/-broinosuccinic acid <'/-malic acid 

^ KOII A 


/-Asparlic acid 


:oen \ 


Ag/) 


/-TTialio acid </-brom 


/-As]iariic acid 


rf-bromosnccinic acid 

Mr" 


V, . '* 

/-bromosucciiiic acid 


(/■aspartic aci<l 


This example, however, equally illustrates tlie dilliculties with 
which we are coufronted in attemi)ting an explanation, for at wliitl, 
of tlio steps does the inversion occur! The fundamental difficulty 
is that we have at present no means of ascertaining whether a 
chance of sivii in anv of the, above steps betrays a change, of con. 
figuration, and, conversely, we are etpially ignorant as to whctlie, 
icfentilv of sign in the case oi two dillVveiit compounds corresi.mih 
with irientitv of eonliguration. Tints, in passing from /-asiiartie le 
(/-as]>ai'tic acid, ave know that an inversion lias taken ]ilace, hut ivc 
do not know wlietlier the change oi eonliguration has occurrcil in 
passing from /-aspartic acid to /-hromosuccinic acid, or in pa.ssin; 
from the latter to (/-aspartic acid. Some speculations have assiiiiif! 
tlie one, and some the other litpoihesis. 

It is usual and conveiiieiit to designate replacement witlcm 
change of configuration as nontml, and with change of configiiratuji;, 
ahnZma!. and this convention will he adopted throughout ills 
preseut address. 

3Incb discussion has Inken pla{‘C as to wliicli of the repliU'cii.fiit.' 
in question are to be regarded as normal and whlcli. as abnoriiia., 
bur- the most painstaking exaiiiinaliun of ibe data has so far fiiilvn 
to (leiecr, auv convincing evidence bearing on tlie subject. 1 woiiih 
liowever, draw attention to some of tlie more striking regularities 
which appear to emerge from an examination of the known fade. 


J,- -Action (if VCl, and TBiv on If >/dro.ri;-c(>m poniu/r 

.ill prac'Ucaliv all well-established cases, the treatment of an adc.: 
fivilroxv-acid with phosphorus pc-ntachlorldo {tiv bromiflei result 
ill the production of a clsloro-aci'l (bronio-acid ), with clianiie o! 
sign. A siiiiilar chainre of sign lia.« also been fouinl in most 
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acoomp'^J^y action of pliospliorug pentacliloride on the eaters 
f such hydroxy-acidsj as far as these have been investigated. 

V similar change of sign has recently been observed by McKenzie 
Hi if Assoc. Reports, 1912; this vol., p. 687) to occur when PCI 3 ads 
phenyhn^thylcarbinol with formation of phenybiiethylchloro- 
ftliaiie. This case is of particular interest, as it furnishes the 
fjrc;t example of a Walden inversion occurring in connexion with a 
not containing either a free or esterified carboxyl group 
ill the molecule. In the following table I have summarised the 
i-esults obtained with PCl^: 


Action of PCI; nnil 

PBr:^ on 

If prlr»:rp-com iiounds. 

n'‘id \ 
esl.‘‘rs f 

nn'il 

SiiMi’i't"! hp icdly (*f huvo-pon- 
li'r'ir.ition, hppdisp it fvriiis 
lii’vdrotatoiy uni <M'’rs) 

I’Clj 
• — > 

PCI., 

PBr;; 

A-VkloromcdnU ai-ld. 
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■i-jir'.';. >'i ;iu- 1 ’ .-111 -e- Jil-n j>. 
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(;H3-CH,'Cir(0H)-C0,Gi. iso 

[a]„ - 7 ' 7 ". 


(;u3-cH8-chc1'CO.;Buw, 

[a]„- 10 - 5 ’. 

CH3-Cir,-CHBr-C0,Bn 
[aj„ +6'7^, 


The ore, it uniformity witli wliich the action of I’C^ is attrmle,] 
bv a chance of sign naturally suggests that the use of this reagent 
causes an inversion of the configuration. A very slight acquai,,. 
taiice lioivever, ivitli the changes of sign wliicli may accoiii|)aiiy 
substitutions more remote from the asymmetric carbon atom a, 
once shows that any such sweeihiig conclusion would be 
nuji-istifiable. Thus : 

/-Amyl alcoht'l ^ /-«>“}■! ■iccltitt'. 

(K'vorot 71 1 orv ) (<k*x trovota toi y) 

./■etliyl tiutratii j-ethyl ailKMizt.yltmlnitc 

(tlextiuroUilory) (la-vorutat,ory) 


are two of a very Inr^e niituber of exanii)les which might lie 
Very striking and instructive evidence as to the difficuily m 
connecting change of sign wifli change of conllguratiou is furnidn-l 
by experiments winch I made in conjunction with Dr. Ainhw 
Turnbull some thirteen years ago, Inir of winch tlie results have ik-i 
yet lieeu published. invesiigated llie action of 1 Clr, i.m ti;- 

lEvnrotatory ethereal salts of glyceric acid, and oblamed the corre- 
sponding esters of a/S-dichloroproplonic acid, exliihiting tlie tollowiii” 
optical relations: 


Mothvl ''Ivr.mlc -f-uO M'-thyl aa-(li.ht.r«i.veianiiau.'..,. 

Kilni ’ - Dhyl 

/»v;Bu 1 vl --JJ-Or. ?N--I5utyi 

Hoptvl 23')r» — r l!<i*tyl 


From the above it jniglit be arguetl that in the case ot tho inelliyi 
ester PCJ- had acted abnormally (change of con!igura{io!i ), wIiiIm C; 
tliat of the higher homologons esters the action was imriiial Ic'-’,- 
tiguration uiicliaiig^ed). Tins argument is, however, al oiu'c sf*-!; 
to he untenable by a study of tlie intlnence of temperature on ti:f 
rotaliuii of the a;8-flichlor(>|.'ro])ionates. 

From the diagram it will be seen lliat whilst rise of leinja-raUm.' 
increases the 'lexlrorotalion of (he methyl ester, it diininisli''> Hit: 
Isvorotaiion of the higher esters, whilst if the latter were of eiianti''- 
inorplioiis coJiliguration to the methyl ester, their lajvorolatioii 
would doubciess be increased by rise of temperature, 
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Wilhout Change of Sign. 


Phaiyh)icfJiyko.fhi)Wl 
f Phciifiiijlycollk ftcid 
f (Maniii-lic and) 

I PhenylijIU'-oUic 

I PA-eskr 
/5 llydroxy-^-ph'nylpropim k 
md 


f ha-nydro.ry-a-pfirnyl- 
I propionic acid. 

- (Atrolactiiiic at-id.) 

I l-a-ninlro.cy-a-phc.iii/!. 
V propionic Kt'Cslcr. 


Thus the existing data arc quite suflicieiit- to show that the atlioi] 
of SOCh is miicli more variable, from the point of view of eHedijj, 
a tiliaiige of sign, than is the case with PCI5. 

It is verg striking that in all those cases in which SOCL 
to no change of sign, and therefore, as mag he assiinicd for prcHnt 
purposes, also to no changt of configuration, there is a phenyl c/roup 
attached to the asymmetric carbon atom. Indeed, it will be 
later that the direct attachmeuf of phenyl to the <h<ymmetri(.' cnrhuk 
atom leads to exceptioned behaviour in .<fvir(d difftrent coma .< ii, 1,5 
The phenomena attending the reactions brought about by liXO, 
and XOC! on anuno-cojripoumls, and by Xll^ and bases on Iialo^r'i 
compounds, will be discussed later (see pp. 728, 730). 


Accent Speculations with regard to the }f(chanism of flu 
Walden Inursion. 

The proposals whieli have rerciilly attracted most attention ai^ 
those of Emil Fischer on the one hand, and of Werner on the dtiu-i', 
and both depend 011 the importation of the judnciple of nttractkni? 
exerted by the asymmelric carbon atom on groups not actiuillv 
attached by the ordinary four valencies of the carbon. 

The process suggested by Fischer is pcr[mj)s host apjireciidccl bv 
a consideration of the concrete illustrative example, the actio n oi 
liquid ammonia on mouobroiiiopropionic add, which lie pictures 
taking place in the following manner. 

One or more molecules of ammonia become attached to the Itrnn/. 
propionic acid by residual aninity so as to give rise to an additiv*: 
product ( p'llgmoli-cidt ' ). llicn, when the bromine se[)araies iii 
tim ionised form, the XIL-groiip can either take the jdaoe 01 id 
latter, in which case there will result no change of coiiflguraU"’!, 
or one of the other three groups takes the place, vacated hv liio 
bromiim, and the XIJ, takes the place vacated liy that group,' wit!; 
the result that inversion will have occurred (E Fischer In.mh , 
1911, 381, 13ld. 

Werner {Bcr., lOJl, 44, 8Slj, on the oilier liaml. takes ih 
asymmetric carbon atom with its four ilitierenfc groups. A, }i, U, A', 
as forming the tetrahedron, in wliich X is the group llial Milhn 
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jfplarement. This tetraherlroii will have four faces: (1) ABX, 



( ') AUX, (3) B1)X> ami (4) ABl), iowanls each of which the 
carbon atom may ])e su|)])f)scil to he capable of attracting 
.,n external group. If s)ich an external group capable of replacing 
X attracted to any one of the three faces, (1), (2), or (3), con- 
limunis to X, then the replacoinent will take place without con- 
ftfnn'ativo change; on the other liaml, if tlie group is attracted to 
ihe plane (1), diametrically opposite to X, then replacement will 
in the production of tlie enaulioinorphous configuration, 

This nieclianisni is extremely simple’ in its conception, and 
Werner's mode of expression perfectly clear and definite. It 
]in«tuhilcs that by the mere attraction of the external group to 
lUiv of tlie three faces (1), (2), and (3), the original condguratioii 
is already guaranteed before the removal of X, whilst if tlie 
allracuon be to tlie face (1), tlieii the opposite configuration is 
similarly ensured. The mechanism involves no reference to one 
ijrfmj) taking the jdace of nindher. for as a matter of fact the 
cmtt'i'ing group will not in tlie first inslaiice, nor doubtless even in 
the condition of filial equilibrium, take up the exact position pre- 
viously occupied In’ any other group present iu the original molecule. 
Jt is only tlie coiiliguratioii, which iu three cases will be the same, 
ami in tlie foiirtli case the opposite of the original configuration. 

It appears te me that the mecliaiiisms suggested by E. Fischer 
and l.iy ^Vcrno^ are e.sscntially the same, the differences Ijeing, for 
tlie must part, only differences of terminology. There is, liowever. 
It special merit about the Werner picture, inasmuch as it emphasises 
:ui i!ii]>orta!it property of the tetrahedral modid representing the 
ai-yiiimetric carbon, to which 1 do not think that attention had been 
iiiiliei'to called, namely, that with regard to a given group X 
lUtaclied to the carbon atom there are ft>ur piositions towards which 
a fifth group can become attracted by tlie carbon atom, and that 
of tliese four positions three arc identical, and one different from 
the ]}oint of view of the configuration resulting when tlie group X 
is eliminated. 

The more general terms in which the Fischer mechanism is 
foniiulaled appear to me, however, to have one advantage. Fisclier 
disriuflly says tiiat it is by no means necessarv that the attracted 
group (^lor example, NIL?) should be attached to the carbon atom 
(•l/ondc?/, I'Jll, StJl, 132), but that it nui't ht attfU'htii to ont' of 
funr fuhsiitm nts {^AiuuiUn, 1012, 394, 332), the essential being 
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that it should belong to the molecule. I think that this resertalio,, 
is of importance, and likely to commend itself to chemists, as it j, 
just in the case of a saturated atom of carbon (as the asymuutijt 
carbon atom must of necessity he) that we have least riglit i, 
postulate its possession of residual ailinity. It is, moreover, luo],], 
significant that the groups attached to the asymmetric c.irhon M-iiiii, 
suffer replacement iii the reactions with which we are coiireji,(„| 
arc precisely of such ,a kind (halogens, hydroxyl, Nil.,) that wc ci, 
safely ])redicate tiieir ])ossession of residual alliiiiiy in a high ilcur,,,. 
It would appear therefore much more reasonahic to suppose 11 , 3 , 
the reagent is attracted hy the residual alliuity of ,a group ivliif!, 
is known to possess it than hv the residual affinity of the saliiraiefl 
atom of carbon, which very possibly docs not possess any. The 
hearing of tliis on tlie phenomena of substitution in general jj 
sufficiently obvious. 

Yet another meohanism depending on (lie idea of residual valeiiev 
has been projiosed by J. Oarlamer (CJiniL Ziit., 191(1. 34, b'lop 
1912, 36, 1327), Gadaiuer eiii[ihasises the necessity for a.ssiimiiig 
the formation of intermediate compounds in order to preserve cun. 
tinuous asymmetry during tlie process of .sulislitution, and lie illii,- 
trates tlie possibility of siibsiimlion occurring witii ami witliutit 
change of configuration liy the case of chlorosiiccinic acid, in wliirli 
the action of a ctilimi (for ex.implc, silver! is supposed to lead to 
cdiaiige of configuration, whilst the action ot an uiiom (for e.xiuiiiile, 
liydroxyl) is aftemled witli no cliaiige of conligiiration. Thus: 

I, h h 

I ■■■./■ I 01 I Cl 

u -@..'Cl+ '• I . — ' @ . 

'1 T ‘Kii I (<11 

« C 



(X.B. — The divisibility of valency is indicated hv a shciu’ oi 
doited lines. The tendency of oxygen lo hecoiiic qua'lrivaliMil i.= 
also indicated by dotted lines.) 

Tims the substitution of (.T iiy OU in the above sehenie take? 
place without change of coniigiiration. On the other hand, wiii’ii 
the silver sail of chlorosncdnic acid is heated with water, tiu* sub- 
stitution o*' Cl by OTl lakes place acconlitig to (he followijig 



frankland: the walden inversion. 


■ i wliich tlie attack of the silver ion on the chlorine is the primary 
nf the reaction; 


h — (^J Ci + Ag 
/ 


a 

I 

© Cl Aj, 

/ \ 

h c 


/ 

© +AgC! 
h 


a 

/ 

110- +ir. 
b 


Ju this process the chlorine is gradually withdrawn from tiie 
spiioie of attraction of tlie carbon by the silver cation, and the 
otlier iliree grou])S (n, h, <■), lending to set thonisclves in a plane 
wiih liie carbon atom, leave the region opposite to tlic chlorine 
viKiiitt for the attachmenl of the anion Oil', the siibstiUitiofi being 
tijiis accamplished wi'.h change of cojifiguralloti. 

In mv opinion, the mechanism suggested by Gadainer in the case 
01 tlic ajtion is really the satjie as ihat of Fischer ami more especially 
1,1 Werner, inasiiuich as it is merely an elaboration of tlic idea that 
the ’t)]!, if attracted to one or other of the tliree planes adjacent 
to the Cl, necessitates replacement without change of conrigiiratioii. 
On tin* other liand^ Gadamer's scheme for the change of con- 
l!<.nii'fition resulting from tlie action of the cation appears to me 
to possess some elements of novelty, although it is in no w'ay 
eMiluded by, or inconsistent with, the schemes of E. Fischer and 
Wenicr. 

A most ingenious model illustrating tliis mode of eHecting a 
cliiiiige of coiiljguration has been devised bv mv pupil and 
c-iilhil'orator, -Mr. Garner, who developed the idea quite imle- 
[jeiirU’iuly of Gadaiiicr. 

This Jiiodcl, us well as the one described l»v Garner (Ih. 1912, 28, 
a year ago, ajqioar to me to be by far tlie best yet devised for 
illustrating snrie of the remarkable properties of the asvmuietric 

farlion atom. 

A very interesting consiileratioii is raised by Gadamer, wlio points 
our tii il (lie preservation of optical aclivitv in the substitution of 
a iiroup attached to an asvmuietric carbon atom U inconsistent with 
the old idea of one group rejdacing another, lor that would itivolve 

intimciu.ny attachment of only three groups, whioli would iinme- 
dlat^ly lead to tlie pro»luctioii of a symmetric system ft^^^ three 
^loups lalling into one plane witli the carbon atom), and bv 
''ddiiiuii of a now group to this system ruceiiusatiou shouhl occur. 
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Gaclu.ner, however, does not definitely discard the old idea of si,],, 
stitutiou but accounts for the preservation of the activity ],, 
assuming that if the asymmetry is preserved without change »; 
confivurttioii, then the new group must have become attaclied befo;, 
tlie three ■'roups have swung into one plane with the c.arbon 
and if the asymmetry is preserved with change of conligiiraticn, 
then the new vroiip must have hecoine attached at a niomeiit vdiej 
the three groups have through their monientnni swung beyomj 
position in which they are in one plane with t!ie carbon almu. 

It appears to me much preferable to avoid this highly liiiu if,,! 
ludure, ami to assume that in a siibstitntioii the entering 
becomes potentially attached to the carbon atom (either on on, 
of the tliree planes adjacent to or on the plane diaiiielrically opiiosift 
to the extruded groiip.l h<fiir,' thr i.rlniileil f/roiip m miiuilt,, 
detached. This iiinch simpler conception makes the tact of the 
retention of optical activity when suhstitntioii takes jilacea at an 
asymmetric carbon .atom serve as a itemoiistratioii of tlie truth 
of the idea which has so long been favoured by many cheimsi.s iltat 
addition of some kind must invaiiaidy precede siihstitutioii. 

Tliesfi considfi’iitioiis olso Ic-'i'l'iijt to tlic v^ry inlprysliiig tiiieslion 
of wlietlier optical activity can Vie preserved in tlie case of an 
asyinnietric system becoming ionised at the central atom. 

That the ionisation of a group attached lo an asyiiniietric carhoa 
atom does not in general arise depends on llie circumstance that 
an atom of carbon attached to four dilTcrent groti|is oaiinot be the 
essential part of an electrolyte ; but in the case of the lialogen fatly 
acids some ionis.ilion of tiie halogen atom, and therefore of tlie 
residual group, is often considered |)robahle; thus liiilmaiiii 
(Annulen, 1911, 388, o3Sj supposes tlie traimformatioii of .diver 
a-bromopropionate into a-hydro.vyproj>ionalo in aepieous soliilioii lu 
take place iu the following iiiamier: 



fIL 

1 

CHBr 

-- OHltr + Ag 

CO..Ag 

t'o,- 

Cllj 

rii. 

t'HBr + Ag 

- ► Cir ! AgUr 

co.,- 

CO,.- 


CiL 

+ OH* 

CH-UH 

t'O-r 

CO. 


,livi]ii.i>;vl ion 
of wall r,i 


Inasmucii as the activity is preserved in ihft above transforiiiatioD, 
it follo’A's that th^se reactions involve the preservation of asymnietr}' 
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the ai)ipHoievic ion figured in II and 111. I imagine tiiat some 
■ijOiiLisls would condemn the above explanation of the read ion 
ij] tlie ''■round that the supposed ionisation wouh! lead to inactivity, 
lu llu“ classical investigations of Pope an<l Peacliey and of Smiles 
ja tho optically active derivatives of sulphur, selenium, and tin, 
i„iav of the compounds had their rotatory power determined in 
ionised state, with tlie asymmetric atom involved in 1 }h3 
ionisation* There is therefore abundant evifieiice that a tetra- 
vnlent asyiiimetrie atom can retain its asymmetry in the ionised 
■omlhioii. There is, however, also very striking evidence that tlie 
ii,viuiiidry in sucli eases is very uiistalde, and, indeed, the 
[jiceaiisation phenomena exhibited by tlie optically active lin 
.oiiipouuds described by Pope and Peacliey (P., 1000, 16, 42, IIG) 
)i'e extremely remarkable, and quite unlike anytiiing encountered 
in the case of the optically active compounds of carbon. 

It hiisbeen suggested that evidence of ionisation at an asymnielric 
Item being a cause of racemi.sation i.s furiiislied liy the dilTerent 
oeliaviour of tropic acid and its esters in respect of racemisation 
OlT-ions. Thus, Ga<lamer and Kunize have found Zt-if., 

iko, 34, 1004) tiiat wliilsl the esters of tropic acid are readily 
I'acC'iiiised, the acid itself is not raeemised by Oll ions. Oadamer 
itii'ibntes this dilTerence to tlie acid Iteing ionised at the CO., 11 
Troup, whilst the ester, which is a psemloacid, only becomes ionised 
n the presence of Oll ions, tlius; 




Hd’Cll,, 


•CdJI 


Troj'ic iii’hl. 


Kster i*(' tiMjdi- a'.'iii. 




Ko-cii.r 


It would, however, appeiir prohal,!? tliat the iniu5;itio}i of the 
ttier slioulil be preceded by tautomeric change. wJiicli wtmld alone 
loiiirny the asvmiuetry, thus: 


A\ 


c,ir. 

im-cii} 


■>ta<: 


OH 
■OK ■ 


Iliat ail iunised (piadrivaleiit atom should he capable of nie- 
5ervnio its asymmetry is not so siirjndsin<;, if ionisalion be rei:ardoil 
lesnUing irom the eomlnnation of the electrolyte wiih tin' 


♦ I’did'acl Ihirvpv J., 1001 . 79 , xm and .I.-n.s (T.. l&'M. 85. have 

t'lbii'i 1 !•; y i.ijijtl aaliir;U'iMn:<atiiiji in tli*' of tiplit iulv niis i- uMinitaniuii if ii h >. 
'll', d- i(i)s takes jilaop in n'tii-i.>iiisin.[j .'solvents, llu-y attataitf ilu' cIisul:,- ;,i 
1)1 ih,. animoiiimn salt into tertiary aiuitio and aikvl iodah- t'KiMVi i 

i’,' riTuiuil.iii.iiMii. 

VOl- cm, ;• ,5 
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iniiiilier of water jnolccules wliicli it can hold by iiiea„j 

nf tlie o\v<'en (P. Frauklaiiil, -t oOii'c, igoj 

of the residual valency ot me 1. , ■ i , ’ 

70 'i-’n Nor is it surprising that these comparatively |o„so, 
bound iater iiioleciiles (which are doubtless not pen«a,„.mlv 
attached but continually undergoing alternate dissociatioii i,,„„ 
c lion with the ion) should cause the asymmetry to he of , 
more ephemeral character than when they arc rep aced by , 
univalelit group pernianently attached ,n the ordinary ,,, 
Indeed their alternate dissociation from and reummi with ll,.. 
ivill poLihlv give opportunity to a senes of changes in 
(Walden inversion), which will sootier or later lea< to the co,n|.ltp 
raceuiisatioii of the ion. In fact, the above conception of 
as heino caused bv union of the electrolyte witli water imliniifi 
that elect.rolvlicdi'ssociation and reassociatio.i nmst he reganhd 

essentially pVocesses of suhstilution, and, it ll.ese proces.scs 
place at 'an asymmetric atom, opportunities will he aflorde,! 
their being attended by coiifignrative cliange. 

There is thus a remarkahle ngreemeut between the several ii.Me 
plausible eaphi.iatious wl.ich In.ve been suggested with regard ,, 
tiie inechaiiism whereby the Walden Inversion may occu,- 
unfortunately all the attempts which have hitherto been maiiei, 
apply these evplnnalioiis to specillc cases have proved smguiuly 
unfi'iiitful. 

Thus, Walden originally siiggesteil that ilie action ol 1 ( h, i„« 
normal, and that in tlie hydroxylalioii of the resulting cIiImc 
eompound the aetion of Kt))l was also iionnal, Iml (hat ol .\gOH 

abnormal (that is, cansc.l ch.inge of 

Biilmaiin 1911- 388, ilWi), on the other hand, 

indicated what, appears lo he an intrinsic dihVreiice lietwceii lls 
hydroxvlatiou of a halogen acid by nieaiis ol Kt>ll, on tiu' «» 
hand, and by AgOtl on llie oilier. In the former case ihe inws 
is dependent on the action ot (tll-ioos, and in tiie latter to Ac-ms. 
The difference is .attributed to the difference belweeii the |)nias.-ui;:: 
and the silver salts of the halogen acid. The liydroxylatiun el 
potassium salt is iisnally very slow, wliibi that of the silver sail ;• 
generally very rajiid, depending, as it is supposed to do, oii liir 
attack of the silver ion on ihe lial(i>;en with loniinlion ol iuM'-U "''-. 
and therefore iiiulissociated, silver haloiil. That the iiiiduiie;-; 
occasional difference between tlie coiillgiiratioii of the hydimxy ,eoi 
obtained, according as KOit or AgOll is employed for (lie h.'s'e'- 
lysis, may he connected with the soluble ami ionised mil lire ui t r 
li-haloid' on the one hand, and rile insoluble ami mm leimv, 
Ag-haloid on the other, is rendered liie more probable, as lluImi' S 
points ,>nt, itiasmneh as Kef) has been found to yield tie s.i.i 
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livJioxy-acid as AgOH, and the Hg-haloids, as is well known, are 
Itiil very slightly ionised in solution.* 

Tlie great. difTerencc in the mode of hydrolysis of tlie alkaline 
.p)({ silver salts of halogen acids has also hcen established by tlie 
i„mortanb investigations of Renter (T-, 1907, 91 , 460; 1909, 95 , 
1 ^.);; 1910, 97 , 34G; 1911, 99 , 95, and later). 

Cadaiiier, again, bases his speculations, as we liave seen, on the 
ndiui! of OfT-ions in the case of KOK, and on that of Ag-ions in 
the t'lse of AgOH; but this liannoiiy between Biibnann and 
GaOamcr is only superficial, for whilst Tbilniann draws the inference 
Ihat tiic Agions probably lead to liydrulysis without change oi 
conli^uration, Gadamer comes to precisely the opposite conclusion. 

Another endeavour is made by Biilmann to connect the siipi)osed 
iiiochiinisiii of the AVahleu inversion with specific instances of the 
jdienoiiienoii. t)\ving to tiie rapid and straightforward action of 
nitrous <Tvid on ainino acids, he a.ssuines that the transforniatioii : 

amino-acid hydroxy -acid 

(icnirs without change of ronfignration. I would suggest that this 
hypothesis is favoured by tlu3 consideration that both the aspartic 
anil (he malic acid wliicli occur in the vegetable kingdom are likely 
10 have the same configuration, innl tlmt, as a matter of fact, the 
nauiral malic acid is tin* one whii'li is pro-ln.-ed bv the artion nf 
nitrous acid on natural aspartic acid. 

Bv analogy, also, he assnmestlial XOC'l .and X<B*r rcat-l on aininn- 
;m!.1s wifhont ch.angc of configuration: 


.'nnino-;n‘id 


^ <-li!oro-a<-i(| 
Imuiio-acul 


On the other hainl, Uiilimuin thinks th.'il in the action of XOCl 
XOllr on the esters of aniiinj-a^bls. laantlgtirative cliangi'* mav 
D'.'LLir because, in the action of nitrous acid on aminoaceiic ester, 
diiizoacelic ester i.s actually formed, thus imheating that the diazo- 
Li'oup in the case of the ester of the amino-acid, aciuallv come 
into coiiiie.xion with the asyni'iietrio carbon atom itself. (If the 
diazo-estcr were aciii.illy formed, of course, complete racemisiiion 
skonld occur, because in the diazo-ester the asvmmetrv is iusl, tluis: 


Ihen, if it he assumed that in the case of XOCl or XOBr tlie 


* 0: ;:v(';U iin|iort;iii(<‘ ill lliiri c"!n!i‘\i<in aiv tli'.' v/-'' 

IV'li. 32. 15a:n <>n tin- actsim of a wlioie st-ric.® of Jmsvs oh the oiiii 

iiinl', ai;4 ].v .Mclvi-ii.'ie Cl-.u^'li (T., l:*0g. 95, r7;'i .-ii the iU-l;on of a 
S'rii.' (if Mil j'licijvlclihir.iafetia acid. 
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linldutMi atlaehi's ibeU to Hr- i-arhoii atom wliere the diazoMini 
woiii'l ilo so, \vc slnmlit liave; 




COjEr NMIIj Noiir COjEK ’ 

and tlie Ivaiisfonilalioil would be arcomiiaiiiod by [■haiis;(. ,,, 
cmi figuration. 

This is in very plansible harmony with tlie otiserveil diffevt iicf..; 
between the action of XOBr on several amino-acids and their 
respectively, thus: 

Co}}‘ jxiritt i I'f .Ivfioii of iSOL’l, isOBr, nmJ IINO.1 <>1/ / ree .! mhifi. 
irc/V/s niuf their 


, I iliCbsah, a^xtrovlati'iy) v ^Macih acid (/.iu.- suit un-l i>u.s 

'•'l lfVVi'r'>l:ltorV. 

NOU;- , . i 

I rf-Aluiiiiie e-^tiT :> (M'Vi>iiii»j>io|auuii' ester. 

E. Fischer luul 0 . Wfirhiirg. .IdU'O'' ii, li'O-e 340 . 171 : fh'r., 1900 ,. 39 , 
mi, 40 , 4 S 0 .) 

,„;.-„l,0X0ic acid. 


/•Lent’iJii' PsiiT ; I.. 1 .. 

I, 1 . . . \ * <( a i<loUKM''i'iK'.\OlC ester. 

' (pure I’.ster, dextronnulory' • • * 

(K, Fischer, B>r., 1900, 39. 292'.‘ ; l'Ju7. 357, 13; ikr., 1901, 34, 

iVo: 1907. 40, 502.) 

I , , . . , 1. f-eiilorosuceinii- U'-i-!. 

t-.Uiiailic an 1 ,, , , 

I (uatiirab ' ''n'lnosiieeiuic ai Ki. 

l HN^ ?-iiiulie !U'Ul. 

N'Otr ,, 

^Asi'nirtic esiev e-iiromosneeiui:; «st<'r. 

(Tilileii ajji.1 Murshull. T.. 1!’.''-. 67- n'i; W.iM.ii. /■’<•/•., 28, ’.iT'-y 

Fiseher, Ikr., 1901. 34. 4.'‘3 ; 37. 451*'.' ; 40, 4'’.'. 10.0:1 ; I90j, 41 , 

2591 : 1909. 42. 1219 ; lOlO. 43. -yo) ; l.ntz, /:• r.. 1905. 41, 5il ; Zt.v:. 
Chut-., U'OO, 70. 250 . 1 

['M’lu nvlalaniiic N'»r,r ./•o-hr.eiK'-S-i'hi-nvliivoi'iotiie luTl 
If. ---> 

lM’]i>-nyid.niillC ester d-a-iif'iiM i-(3-|>!ienyijirui.ii.{ue V't.T. 

(E. Fisi.h. >• and Selii.icllcr, 1907, 357. H- 

To the above may be added the following jiartial data: 


M'iieiiylglycijie 
.Tiuit, ia;xurolato!C^ 


''•j'lielivll'iriiii'iaeit i'- 3' id. 
• '■-iiiai.dtdii; acid. 


(McKeiizk and '.'ioiigi;. T., lO'.e.i. 95, 


t I. ‘I Gliilauiic aeid 


^'''•1 / a-i hlor.i^rlutari'- add. 

” /•a-liydro\y;'l'itati' uei.i, 

\M,u y'dt.s, l.i-vurolut'iry.; 

■ uikI I'.’i J, 45 24 17.j 
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Ml 


Mil. 


NOCl 

,;.^.Aiiiinol>ulyrir- acid ! ^ 

Ui 


/-fl-chlonrljiilyric aciiJ. 
/-)3-liy(li(>xybutyi'tc 


(K. Fisclicr and Scln-ihlci', Aunalm. 1911, 383, 337.) 


UNO-j 7-a-idiloro-a-jdieiiy!|iioj'ionic 
a-Aiiiino-a plienyl- |”7,7^ 

[iropiouio ai id, 1. . raccmisatioii. 

IINOj 

(McKciizi.- and Clou»Ii, T., Vm, lOl, 391.) 


,/ ;f.\iuiiio-8 )iluniYl n\"., A/3 liydioxy /S-plicnyli'iojiioiU'- 

jayinowic acid acM. 

(in alcoli'/l, la-voi'oUI<»ry. ) 

(K. Fificlier, Stdicibli-r and Ondi, fl-i., 1910, 43, 2020.) 


NnUr d.a-liroiilM/-fOVal< li<; acid. 

/-a-liydroxyi.‘iC'vali-i ic aciii. 
IINoT (-^alls, dextrorotatory) 
{E. FMi.Taiid Sclitdt.ler, fkr.. 1908, 41, 889, 2891.) 


AValino 

( H ( 1-sal t , la- vorota lory ) 


The followin'^ transforniAtions rcoeiiDy oltainc'] by 

Ilolinberg 1012, 45, 1003 ) arc of interest ; 

/•idietiylnietli vlcarbitiol. 
d-jilifDvIetliyl broiilid'-, 

(/•phenvlfthyl i^roiiiide.’ 

^ARon 

Ajiheiivliisethyli-nrldiiol,* 

* Tlic rotaliuns arc pYcn as sotuewliat uiicei'Uiii. (8ee also MarckwaKl and 
Mcih, 7Ar., 190r., 38. .^ 01 .' 


n\'< 

-APliojiyliithylmnine 

M'Hi 

/•Phenylinetliylcnibijnd MJr. 


Thix ill al! thf V'ixtx m n xt xjtiliil , (In iii'htm tit XOBr on (he- free 
(iDiitin-tiriii i/ulh (I hroiiKi-iicid of oppoxiff t'd/ifipurtifitni to that 
vtiirli ix ohiiiintd hy nifiiitx of the aumt- rffif/*n( tin thf (xftr, 

Tlie question now Arises as to wlietlier in the case of the esters 
the transformation is accom])anie(l by oonhgurative change, and 
witlioul eoiifjgurative change in tlie case of tlie free acids, as 
postulated hy Biilni.nin, or vice versti. 

Tiiere would appear to be no available liata by means of which 
tills question can be answereil decisively. For the present therefore 
we iuivc onlv the remarkable cm}>irical rogularitv which is con- 
sistent with Biilmann’s livjiothesis, but would, of course, be eqiiallv 
coiisisiciil with its oj^posite. 

The Biilmaim hy{>olliesis is, however, not borne out hv tlie action 
of nitrous acitl on the following aiiiino-acids and their esters: 

l' d./V,c..,,-.V,/-uV N'-’-.-H 

Ib'l <,ih. il.-xtfi'rofiitoiv'' “■ I 'I.' -i!!-. 

1. ' " 

I J y... 

.| t I III i/( r >. 

iK, Fi.' -liiT ;iiul Wiii'lihobi. Her.. 1908. 41. 1293.) 
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f>\^Jm!ihi-p-pheiiiiJpropionii‘ NOAI \-^-liydroxy-5-pltciiy^prupii:i/„- 

acid ■ 

I (}K'l-siilt, litvoi-otatwyl (in alcoliol, byoiotatofv) 

■'l i-^ Jmiiw-&-pl«-rfii!pivpianie no..ii l-ti-hyjdroacij-^-phoujlpropia.y,, 

Et-cs(f/- ‘ 7^17 

'.(liiliii.i cslw, dexIrorntatoiT) * (in alcohol, laivovotatorv) 

|E. Fischer, Sfheil.lci, and fiinli, Kcr., IHUI, 43, 2020.) 

Thus, iu the case of both these acids, tlie action of nitrous ari,j 
is the same on t)ie ester .as on tlie free .acid itself. These an, 
luiwever, the only cases in ivhioh the action of nitrous acid on 
amino acid and its ester appear to have been investigated. 

In hulh of these oeMs the i>lieiiijl iiruu]i is ntlachrd direnlii 
the (isi/mmetric carhoii atom: these, mijihl, therijurr, qnii,; 
ecieahjy prove to he e.reeptional cases. 

Action of XH- on Jlahann Acids and their IJsttrs which hare 
theiiiselvis been ol'lainii! from Amino-acids and Eshrs. 

J-Alaniii'' /-liroinoj-rojiiotuc *'H- /iilaniiif. 

.U‘xU 0 - — ^ iidtl (lli.’l-sfiU. Im v,,. 

I. ivtiuoi.v) 

(K. Ki.«’liRr iiii.l 13Ci:., 340. 171 ; lU f.. T.'Ofl, 39. 

(/•Aliiiiine N'-'l’f iMTomoprojii-'uii- jlj'j'. 

estt-r. "*■ I'sifi' ► '/-iiUiuiii-. 

(K, I'iK-li.r, /;■»•... 1007. 40. -KiV) 

II the action of XC>]3r on ilio acM is iioriiial, (iicit tlto uitioii nt 
KH ;5 on the bronio-acid is ri'niurutfi!, whilst if the actioti of XOBr 
on the ester is ahiinrinnl, then llic action of XJIj on tlie. hrnuK). 
ester is abiXfrmnl also, and lliere wouM ho a doiihlc inversiim in 
tlie passage from f/-alaniiic ester to ^/-alanine. Movoovor. wliotlihr 
tlie action of llio XIL is normal or abiioniial, it is the same in ibe 
case of the brcino-acid and its ester. 

II. /-ANr^artii.' ai'i-l ati.I i 1 

(Ft'f lvfc-lV!!< - S. ivc ji. 7'J^. ) 

III tliis case, if XIL acts norniiilly. then inversion must liave 
taken place in tne action ol XOBr, wliicli is contrary to (he Hiilmaiai 
hypothesis, but if Xll^ a-riiiu acts n'liiinrinitllif iu this case, tlicii 
loth I and II are consisteiU witii the Biilnmmi liyfioiliesis. 

^ ... 

(Hri-ali, k-v.,- ■' «-lTon..i -..vii.rir mi, ^ 

x-j\AX(,ry, ' ^ 

■ K. riscli<-i- .iiiil ScliHibli r. Ik i\, 41, 

«st..r * -- ''-'iiiiiif. 

't a ]*r"ijiii,.vvvali-ri,- Nil. 

.Uhvil,,. 

(K. Fhciu-i d-al lieihi. r., />/•., 41, 


111 . 
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Tims Action of NII^ on t.lie acid is the opjjosite of that on the 
e4ri"Jiud the glyeine respe<;Lively. If the action of NOBr is normal, 
Ts il (Biiimann), then that of the on the bromo-acid 

js Also, and oji the ester and glycine uhnormal. 


/-Li'Uf'iiiii 
II Cl s;ih, lioxtro- 
rol iitory) 

/-Leiii-iiie 

(■vt<T 


NOBr /-bioiiio^vtfliexoiu 
> .-iciil 

NOBr (^-Iroiiitx.vfyhoxoic 
— ' -•*' e.ster 



d-kucinc. 
(HCi-salt, lir;V(,- 
Kitatory) 
Z-k-iiciiif. 
(llCI-salt, 'k.-Airc- 
rotat'-rv) 


IC l-iM-lKTUh-l C.-uh HKJC, 39, K. Kis.;lifr, /ky.. 190^;, 39, -zy-jk; 
Y and S 'houller, ^hiiialin, 357, Di ; K. KbcluT, />Vr., IkO], 34, ; 


40, r.oz. • 


It ilie action of XOBr on the acid is normal, then ihi-. artlon of 
Xil, on the hromn-ncid h ohnormal, whilst if the action of NOBr 
on itic ester is abnormal, tlien (he aciion of XHj on the hromO’C^in r 
i< ,i>,ii(/r/na! aiso. 

Tliii.^y in the of nlnni/ic, leucine, and a<pnrtic acid, the 
jJierioiiiena nre conii-dr/tl noth the Uidmann kypothesU^ provided 
tliii! flit; (H'hon of NJIj ix nhnonnnh 

howevtr, differs from oluiiine. nnd Ifuclnr, inasinitch as 
XJl;^ must hr supposed to nvt normnflp on the free adiromo\?>ovaU.ric 
ond, nr, if the nrtion of Nll^; is (dmornud, then tin rfc'h;// of XOEr 
uu ndivr it, iihiiorinnl nlxo, «o that one or other of the steps is 


.V. 


ul' xtii'i"tai'ny III a<jueoii> 


(K. rischiT and Tarl, /A/. 


a-liL-Miiin S iditnyh'ivfiioiiio acid. 
' N'b; 

IC'O'!, 39. lOOz.) 


1 l.i-vc.roial.'ry) Sll , ' 


I: i' tK-1 !- -u iiirv-tijitc-d. 

(K. Ki>.-li.r and S-di.-i!.-!-, V.-m. 357. ll.i 


tliii-, il ihe iU'iioii of XtBJr on //-phcwYlalanine is norjual. as 
il be (Biilinaiin), then Ihe iirfi'in id is ahi^'irnud. 


W, fill 1 Mih, ik-xiv'i. 
V'ltaioj v) 


x...'[ I' cluiivldiifno.ucii-- 


{Mi-K-'i./iv and < 'km^i, T.. H'O;'. 95. 777.) 

il tlie action id'XOCl i.s normal, as it siionld be (Biiimann'), 
1k‘ii fill Ill’ll'., I, of X[I.; IS nnrilUi! nt-’n. 

tliii^ in the iiivesligatiou of tlie beiiaviour of XH. on tlie 
iiihiceii a<'iris^ l.asitig the conliguratiou of tlie luUer on the Biiimann 
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i.vnoHiesis with regard to the norn.ality of the acti™ of NOB, 
NB)C1 mi the free amino-aeicfs, we iiiul that the action of NHj ij 
ccsistently abnormal, excepting in the ease of the valine 

iiheiiylglyciiie series of transformations. 

It iinll be seen later on (p. 7,14) that /-phenylch loroacetn. 
/nbtainert from ,/-phenylglyciiie by the action ot NOCl) lor,,,., 
exception in its behaviour ivifh KOH and AgeO respectively. 0, 
the other hand, it iloes not form an e.Kceptiou, as regaiils ip 
formation from d-mandeiic acid by the. action ot pliosphorns peiu.i. 
chloride in iviiieh, as usual, flic change of sign, and as is tlieretoie 
assumed, the change of eonfigiiratioii, takes place. 1 tliiiik hmveve,, 
tlial it mav fairlv be argued that plienylglycuic and lU denvativ,, 
(ohenylcliloroacetic acid and ntandelic acid) all po.ssess a 
exceptional constitution (the phenyl aiiti carboxyl groups he.,,, 
directlv attaolieil to the asynimelric carbon atom), and that, there, 
fore e’xceptioiiai behavioitr should occasion the less surprise. 

The constitiilion of valine is perhaps also, ill certain respects, not 
unlike that of phenylglyciiie : 

CIl,, 

CO:u>^'<XHo 

I'ii.iivlglvciiic. ’'•aline. 


L mav menlioii in this connexion that in all cases in which we 
have this same grouping of idicuyl attaoheil to the asymmetric 
carbon atom (irrespectively of whether this is in the a- or the 
0-position to the carboxyl group, if present), we have also a 
consistent behaviour of SOCh. on the hydroxyl compound (no chaiise 
of sign) (see, )). 7g0). 

The assumptions made in the above reactions lead to the iiirtlier 


conclusion that : 


li.u tho sauii' configuration as {-hroiMproiiion:.- o - 

( IfCl-siilt, tli.-xirf'ioUTory) 

I.-' 

lic.xtroroMlory) 



ilc-xtroroiatorv) 


il O-^/fo/ffOlSt'I'-f t/'i' 

{iir;..sf,jt, l.fVf.rt.tatmy) 




(I - a- j-i //! ' =:• /'-■■■•if '• 'jf/y-.'/if'./." . 

\.a-cJ(I"rO a-i-hrin ■ 


pri'-yi”".' 

\.a-i'hloru[/liit''r<'' • 

A .nbK'‘.ii!yi' : ■- ,•■•/ 


A-Fh-ii'jAAy.-.^u 
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i'’ni’tlier, ij (t^sume. ike nurmul acfiou of ii'ilroiOi (u-id, iKeii: 


jllVl-salt, (IcxtiQroUlory) 
il-AVroiC 

,}.]rl-,^alf. la;vorotatoi'y) 

1 . 

(It'xtrovotalory) 

hevorotalory) 

IK'UaU, lifslrorotainry) 
,1 f>d‘l 


lias the same ctMifi^ijuraUon as A-lwlir. oj UI 

{la;\'orotatory salts, aiul csUts), 
,, ,, \ -‘jf yceric iix:id 

(dextrorotatory salts ami i-stcrs). 
), ,, \-iiii>}ic ndd 

(heviirolatory s;ilts airl e<t>-r.s;. 
,, ,, \-h i/di oTijisnval/'rit:. nr.i'l 

(<t<-\trjiotatoiy salts}, 

,, ,, \‘'tiiaixddl‘- "rid. 


{•Q-hjdroxijhulufif orld. 


iwid 

(HCl-sall, d.'xtrorelatory) 
ixi'id 


t\ ^ hydnrf.y B-'tdi-’n’d- 

l>r//pio<iir. Hit id 
(in alcohol, (kxtroTotaif)ry,, 
\-<i-lni-irc,.r.iiffluiark it<id 
(Ittvorotalory salts}. 


If ire ii.<.<unir the nixitt rtJotinnshiii.< heficti^n tl(<’ ronfif/iiration-i 
(jj thr (unino-nrith mid (he hdotitn ackh on the oik- hand, and 
htirnn tin: awiiaHicids and ihf h yd ro n/^tcid ■< on tht <dhtr, thf-.n 
ire con draw flu- furihtr c.onchisionn that : 


I, 

II, 

III, 

IV, 
V, 

VI, 


arid 

l.C.Vi/i-ro.sifcc/'U' ncld 
d-a-/>/'w/iyisor«i!/frfV >i'-l<i 

arid 

\.ii-Ch}‘."''"jha'trk acid 
ncld 


lias the .taiiu- confiy iration as lidadiK acid 

il<t v<..rotatory .salts atid esters'. 
l-m'T'h': ••rid. 


I a hydcor.in^nvnU'ricarid 
}'lcsnoi'ufiiory .'ults;. 
l-inan Ullr ncid. 


\-a-!tiidr";i’ii-diitncic acid, 
{.B.h-'ifC'.r-t/tifiji i.' I 

•l.i'V.ji'ornory es'.cr). 


In tlio fibovo pairs of acids, tlip identity of ooiirijuraiion is based 
on (he assuuijdioii that the* liydroxy-acid is formed from the amino- 
aad without change of configuraliuii, and siinilarlv that tlie 
formation of the halogen fr.mi the amino-acid j'<roceeds without 
coniitriirative cliange. rroceeding further, we can, wiiii the aid 
01 (he.se assumjilions, now lest other coniiifurative relationsliips. 
Thus, (he dilTereiii action of different ba.^es, cspecialiv ol alkalis and 
silver oxiile respectively, can be investittated. Thus: 


1. "'.a-Broiiioj.ro}iioiuc .ivld 



lmti>- acid 
da-vo saltji. 


/ laoiic acid 
nlfXUosalls). 


N’onii'il - AjtCO;; Al'iioiiiial - KOll. 


Ao/f.— act.s ui»po>itily on tin- brouio acid and on it-s i’lwiuc. 
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fZ-malic acul. 


11, M^riiiiiosiu'ciiiic acid 

~ — —v 

/-malic acid. 

Normals AiijO ; al'nonual = KOH. 

, . KOH /-a-hvdrosv/.'xvalcvic acitl 

III. (/-a-lln'iiioi.walcni- aoul - — > ■ (dextro salts). 

Nuruial Ap^O and KOU. 

A'^.p ai ts ill same way on Uic bruino acid .iinl nn its jilycim.. 

/•mandelic aci<l. 

n', /-Phonyleliloroacetic acid 

A - 

■'-'^'‘1. ,/.inaiidcli‘- acid. 

Normals: KOIt ; Almormal-Ag./.’Oa. 

al i"0 {/-adivdl0XV''liitaiir 

V. ; B.Chl,.re,:;huari.' " Mi‘l. 

A.CiOrJl lies. JcMrnrotiltovv . 

I H ,0 

Ai'iionnai XxlOH 

I .>,-..0 

(K. Kiiclier ami Movi'S<dii. Ih-r., 45, 244". > 


.V(v/#'. --Tiic qiiiUitiU’ of Air.O u'Moil (I'j grams lo O'o arid) wa? 
only just sufficient to form the Ag-salt, wliicli is insoluble, There- 
fore no evidence that Ag-ions lunl acted at all ; may have heon duo 
to action of water alone. The iiolarimetric figures show that with 
KaOH", the reneiion was eoiiipleie iu live lioms in the cold, 

tT. dd3-CIi'.or<'butyric add /•d-liydr«'\\lcuivii-- a>i-l. 

X;:-.' • 'iriys al ) 

.\liii"n«.il - j 

ll’isvliit and Sidii-ilil.T, /I r.. li'OP. 42. I'-M'.'. ' 


yiite . — Even with ILO and Ag.p there is jnucdi racemisatinu, 
whilst KaOII and even Xa„(’0^ cause coinpletc racoini''ai ion. T!,p 
A g-salt is very insoluble; four times the calculated (juanlliv of 
Ag.p was employed in the livdrolysis. 

The following two cycles of cliiinges may also he included limr: 

/-a-H\.ir«\y-o-),li«iiyl|.ii.i.iniiic aiiu >nt I u-'AiUro a-i.lu-«v!!.!M| 0 -:,;' 
•7-:itvt>la'-tiiiii- .-icM) — »• a, i,l 

V'l. 

■I a-rlilnro-a-jdmnylpr-'imiin • ,/ a-hydrow [i-elK-iiyl}C" 

ii'.’.d pionir .-u-hI 


* lu difse casf'i' the l•l■lativl■ <>r the liyiri'xy and liab'C'i; 

compounds can only be iiied by tiic rclalioii of their rotation signs. 
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rplie results iu the case of a-hydroxy-o-phenyl propionic ;ici<l ^re 
riiuciilarly important, as tlie abnormal action of Ag.,0 cannot be 
gtiribnte'l to tlie action of water (Oil-ions) predominating ovftr tlie 
utioii Ag'ions, because McKenzie and Clough (T., 19i0, 97, 
lOl’! luivr siiown that, using water alone, complete raceniisalion 
ordUii aii'l that it is only when AgoO is used that any active prorlnct 
(%blainccl. 

'tjilienyliiiothyhihloroiiittii-nii'. 

VIII. Uj./I 

-NaOH I , Nu(>n 

1 V 

/•I'licijyliiu-liiylclilurvjiiK'tlciiH' /•plicuylmotiiyl'-aitiiKi], 

jMcKi-n/ic ;ni't (Ho’-igli, J'.rit. .-Usvr. il'porls, 1912 ; lliis vol., p. 6S7.) 
[iiasiinich as iu both these cases, YIT andVllI, presuniablv 
ads norniallT (see p. 720;, the action of Ag^O find XaOlI alike must 
hi ithnornud. 

Again, the following cycle has been realised (McKenzie and Wren, 

T., 1010, 97, : 

i‘'i, 

fl lly'lt(ixy /J-]ih. )jyl;iTopi<>iiii' .ici'l udjifipioiiic iu-iil 

l.\. Naoilj IvS'' '"I 

fl.rlii"rfi-.y-pli"iiy)i.r<<jii(itiii; ai-tl /-n liy.hMxy-fti'ht'iiylpiopa ni'.- 

liiasninch as the PC]- may l>c assumotl to act abiiorniallv, all the 
Ji'i'lno'j/lafia;/ appuir to art ittinnalhj. 

[he following reactions are very interesting, and require special 
iiilerpretation. I liave indicated by the symbol wliere I 

!i<snjiie ail inversion lakes place, thus: 

IICI : 

' a.llybo.xy ^-pliriiylj.ioiiiciiii- av'iU ta !iy,irMNy-d-|.liciiYl}.r.>}.i,-jui.: ;>k-i 

■ a liy.lTi ';y ;i iri]i tiyl;ir>}ii..iik- iicid ' ®'''hl"rfi-*3-ji';ti'!iylpr(jpi<.oiiY C'tei' 

:a llviP.;, pl.-nylprci-i.-iiii- n. M )0 / a crlilM.n.^.j.liiuyli.r.pi.oe. 1 


j ily iu.xy ;i lu-id / a di’oro 3 phoin Ipi-piu 


I t|y.!i‘i\y ^•|.lh-nylpT>.'|«i Olio 


'’-a-liyilro\y-fl-|'liony!j'ropio!iio ext*': 


•'-a cliIc>io- 3 -l'l!Ciiy![‘rn{iioiii ’ r<.t>T 
p. p.jl. 
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Tims, in all lUese cases, a<^aiii the CaCO.; nets nortiuilly. 
coiulupiou involves Hie a cliloro-p-plieuylpropiouie ester tl,e 

same configuration as the hydroxy-acid or ester of opposite 
just in t-he^same way as T have supjiosed that etliyl glycerate 
rotation) has the opposite configuration to the hevorotatory efi,,] 
cficltloropropiouate (compare p. 718). 

Again, the following may he consiiiered ; 

mir 

1 0 -Hyamxv g vlnnvl- or cRc. d H brnm-.-^ }.lu-nyl- 
piv.j.i.>uio arid ‘'W'd 

ci/Nn./'O,? 

(McKolwc and ilumi'liries, T.. H'lo, 97, 121.) 
mi 

d-8 llv>lroxv i8 pVnvl- /-^-'iilovo /l-iihotiyV 

l.repioiiic .add i-ropioim-. 

(M Ki'iini' and Hamnv, T., 1011, 99. Iid5.) 

tt-j 3 -f{ydro.'sy- 8 -l'>lii'nyI[-repioiiic atid — > </'g-('ldMro- 8 -iilio:iyl]irc>pi<iiii- a/ij_ 
M'ulo'f .^WaUT 

tg.Cldoro- 8 -l'lK’nylpropioinoan.l hS-ljydi'o.'cy-.S phciiylpivpiord.M.il 

(Mi’Kcnzw and llaiTOrt-, lor. ciV.) 

In these reaL'tions, again, if rOl. au<l SOCL he assuiued to Jici 
abnormally and normally respectively, tlieu the action of flu iroUr 
and olhfr rnujcuti u-utih! ht unlfurnili/ (ihnormul (that is, caii.dn: 
a coiifigurative limnge). 

The whole of tlie liydrolysis results (lU cases) may be llnis 
stimraarised : 

.y/-/// Vhnniii n O' il'jth'iily.d.'i Ilf Iliihofni ('oriijiduiiil^. 


Ouingf of si«:ii= Xo ciiange of sign=;0, 

KOir, riC Ag„0, 

1. t.*i'rnnifiiimr.iutiii; ac-id - 0 

II. itl’i()iiiosn>'riin-- a<‘:d -r 0 

III, t l’.ronV'l'''.v;i]ciii' ad') u ■' 

I\'. t;riieiiyl<.-!il<'ii>:i'.-t-ti'' ;i' id 0 

V, ■ftt-i’hloroiiiiitiii ir.' ;idd 

VI. t:t8-Cld‘>ro!jntYri.; ai-i'l • H„0;' r 

Vll. tod.'liloro-a i.in-iivlj.i'i.jiionic a'i<i 

\Hi, I’in-nvliiicthvl<'!dori'iiH'ilj;aie 

I.\'. ta-t'hlorri-R-idii nyli'VDpiiiiiii' a-dd 0 '• 

78-l’reni'j g-jdii-ny!|ii-<.i.ionir' a.-jil -f- 

* Spc foolnore, j>. 7:11. 

v T!;ij PuUlipuvlive ivlati'-ndiij- IielHi-.-ii tlie liydi'>\y- :iiid tlic 


c;iH Unlativi-ly a.crd ty lIi'- niiliu.mii 1 iv|«)|Ium's with r.'":iid tn ti).- a'll'i. "1 
KAO,, and XOCltKOfir). 

I The l■ol 1 ^i.^:nral.'v(■ rtlatiojidiij) . aii 1«- ii.vrd I'V flu' tt‘nt.'Ui\€ l.ivi’tiHi' -0 wU:. 
ngaril to i]iu p'-iioii of I'OI, Pllr-i on (lir iiydrosy-ci.iinpouud. 
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III i!i(- first six of the above cases there arc .sufficient flata to 
ni llie two Biihnauii hypotheses being tested. Tliesc 
liYjictlieses arc: 

,)| X(bJI, NOCl, and XOJJr act iiuntndh/ on the free ainiiio- 
-irids. tihiiDnindl// on tlieir esters. 

When KOH and Ag^O act oppositely on a halogen acid, the 
^\a,() nets iKniiKiihj, and the KOfI abnormally. 

'['he two cas-^s (I and II) above are entirely consistent with the 
hiihiwnn liyjjotlieses. In case III, the Iiypothe.ses are verified as 
r^^nrds Ag.^O, but not as regards KOH. In case lY, the results 
srethe reverse of those wliich tlie hypotheses jirediet. In case V 
the resnh confirms the IJiilmann liy[)otiicsis as regarfls NaOH, but 
xiiitradicis it as regard-s Ag..O. 'i'lierc is, however, no evirlence 
tlKtt in this rase tlierc was any Ag-ion present in the solution, In 
^iise A 1 it doubtful whetlier the Ag-ioii was tlie active agent, 

lii the Ag-salf is very insoluble, and llie reaction was carried out 
i)i very dilute solution. 

By means of the conligiiralivo relations given on p. 736, we can 
[unher test the action of PCI-. PBr-, ajid KOCl. on the hvdroxy- 


U-ids. 

'rims : 



I. 

(b/.-e'//'- acid 

Vi-., 

A-fhfi)ru{i'rOi,Vi\i)r‘.-pl<}ni'- 

da.o‘>.>-'‘tits ainl c^t'-rs) 

I’Hi,-. 

{claitigo of ••‘•iitiguratioD). 

11, 

arid 

|V|. 

SOCI., 

a<'W 

(chaiigi- of (.-MtUigurationb 

Hi. 

Nu ilala 


<l }'h.iitih-}ihmot<': 'f'-.-/ 



il-// dr <1. ,((' 

iili.mge <if cuiuigunitiou; 

VU'. 

IV. 

n.c:d 




-"Of.,' - 

•'••• lie aci<l 

V. 

N‘. ‘him. 


t' eiiiigimniou m.idiaiiged'. 

V!, 

1-B l!]idr"fid.iil- ,-,V .i. ld 

ce: 

'\'S- -lihr<-' iifiiri‘' "cl-l 


i'Uiigc of •.•tiii!'-..arati'nn. 


Ihib. in all liie lour cases in vvhii'li the data are available, tlio 
!;dogeii ruiiF|(uiinds ..f ])imspiionis elToct a ciiaiige of siaii, wliicli, 
•u the previous assuiupthms. hctray.s a change of configuration, 
diii't oiu 01 the two cases in wliicli the rlaia are available for 
■Ot!„ ill one (here is eliange, and in tlie other no change of sign 
o-iijjgur.'uion. It is very significam that tlie case in whieh the 
flu, (aiises no sign change and. as is assumed, no eliange of eon- 
'■imvaruin. IS tlie only one in whleii jdieny] i.s direct!'.' attaclied to 
‘It nsyiHiiiUiic carbon alum. A regularity in connexion with lliis 
’I'l'-iuri' has already been pointed out (see p. 
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Sum mary. 

As already pointed out, It would appear that there docs not 
at tlie present time any oriterioii wliereby the relation betwofti [\^ 
canfiguraiioti of an optically active compound anti that i„ 
derivative from it can be derisively ascertained. Until (hr. ,jj. 
covery of the Waltlen inversion it was always tacitly assuiiici] 
an optically active coiupouml and a derivative prepareil finm 
liad the same conliguration, excepting in so far as th.e ]>repar;t(i(;,j 
might be attended with racemisation phenomena (this statciiicif j, 
intended to include such cases as the |)vepanitiou of </-gluconic aeij 
from {/-mauiionic acid). The plienomeiiou of the Walden inverswn 
shows, however, that we cannot admit such an assumption 
facie in the ease of any derivative obtained hy tlie siihstitiitioii uf 
El group attached to an asymmetric carbon atom, 

III the absence, of any criterion for dcliiiitely asceiUiiniiit? 
figurative relationship, we naturally liave recourse to ]iy])otin>iif: 
and seek for cumulative evidence for or against them. Sueb 
hypotheses are likely lo be based on (rO trh-ifur (he ywf.v.sr/yr- 

compound fo (uioflii r or i$ nut f>>/ u cIuhki/' e,! 

sif/K ui Ihf rotation: (M irhithn- tfn rairlu,/! irhirh Irad.-i jroi« 
compound to the othir is on ii(n<riil pr'innds lihil.y or unlikd.i 
be (tifendi’d by a f/iuntii' of funfiiiiirutioii. 

The hypotheses whicli L have cmleavomvd lip investigate are: 

(1) That the change of sign which aluio^l invariaiilv acconipaiiif- 
the action of I'T'I- or I’Br-” is. in the absence of evi.lonce i<; iW 
I'Oiilrary, lo be regnrilcil as betraving a cbang<‘ of conllguratiiii: 
However, Pickard and Rciiyoii (T., I'Jll, 99 , l.j; h>r., I'JH, 45, 
L")92), as well McKenzie and lliimphni-s (T., llMn, 97 , l:'l|;jii; 
iMcKeiizie and Harrow (T,, 1911. 99 , ID.M), have also uuifonulv 
found a ebange of sign to occur when the halogen couij'i.una 
])rej)are(l by means of halogen aciil from the liV'lro.xy-conijaiiiiid 
so that the moclianism does not ajiparenilv depviid tjji i!> 
phosjjliorus. 

(ij Uiat in those cases m which StfCL bring.s al.'oui a ‘'inn..'' 
of sign, there i.s also a change oi coiiligiiraliuu. And inasmudi iu 
in all cases Known in whicli SOC’l, pines not hrir.g about a cliauct' 
of sign, there is tlie uniform circumsi.niice of a piienyi groi![i heh: 
directly attached to the asymineinc caribou .aioni, it wmild ajiiiou' 
that it is ])ossibl” this circiiinsiaiice which lc:oU lo an cxccjilieH'd 
behaviour of -^OCI, in those cases. That tlie phenomena aticicliiU’ 
substitution rd an asymmelric earbou to which a plienvl 

" t :■ cxpx-V'tions, 'i-e }.]!. 717 , 71 .s 
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I rt'ctly aiUched are of an exceptional character is closely connecterl 
■ith tlie observations f>oth of E. Fischer and of McKenzie, that 
this pariifLiiar structure is especially liable to give rise to extensive 
,jfeinisatioii (luring substilulioii. 

(•tj For reasons already indicated, Biilmann has assumed tlie 
ivthj^ibility of there being no configurative change when KO^TT, 
nr KOEr act on tlie free ainino-acids, but that conSigurative 
,,]ir(ii^'e nmy take place when these reagents act on the esters of llie 
iiiniiio-iH'ids. 

Tliere does not appear to be any experinieirtal evidence that 
\'0 }l acts oppositely on ainino-acids and on tlieir esters respec- 
tivelv; in the only two cases investigated, on the contrary, the 
.icllun is liie same on )>otl). 

On the other liand, in the only four cases in which the action 
i,[ .\(,)C!1 or XOEr has been investigated botli on a free aniino-aihl 
and on its ester, tlie action on the two is opposite. 

By means of these assumptions we may tentatively fix the con- 
fjo'iirative relations between a number of amino-acids and their 
hvilroxy- and iialogcn derivatives respectively. Thus data are 
iivaihihle for tentatively fixing this relation hetwecri 0 amino-acids 
ami linlogen acids, and i)el\ve<‘n 8 amino-acids and 8 hydroxy- 
acids respectively. 

(4) Having lixcd these coiUignralive ixdatiiins, i have proceedeil 
lu investigate from this basis the several reactions in which a 
halogen is replace.i hy the XII_;-group. 

Data are availuhlc for the inveNligailtm of six case? cif smdi 
'iihMituiioii (see pie 730. 731). 

In four out. of these six eases the action of Xif, I'laives to be 
tiiat is. the snbsl iiiitirm of haloiicn bv Xli , is .ilteiidcd 
With t'onliguraiive cliango. The two other «'aM‘s. whicii may he 
i iiiei! cxcepiioniii, are those of: 

X n : 

■' a r.'-'anou'- v;i!. if- atid - - ' VaUin 

Ml 

'' I’ij' iiyKhlnina-vlii .K'id — t/-;.];- iiylii'.y.'n:*-. 

We may therefore peidiajis tentatively conclude tlml the usual 
cduI'sc o[ the suhstitiuion of a haloi,mn bv XU. is a^'Horncil 
is, aUeiidcd by conliguralive change) on the assumptions made in 
this investigation. 

la) Again starting from the eonilgiu-ative relatums referred to 
i'l ]iarngrapli (3), J liave invesi liiated the several reactions in wdiicii 

tialugen is replaced bv the Oil group. These are the reactions 
'diidi liave given rise to the. recent- suggestive specidauuns of 
badaiiicr ami of Eiiliuann, as well as to ilie interesting investigations 
"f ScMiler. 
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„ri’ nva.Ialile in ten .'asos, liut in several (he 

,i,tunatelv somewhat fragmental y, an.l tl.e necessanlj 
oiriuirtui\ fatns nlace 


iliileri 


'•(-■111. 


Iv sioniewMiii- '“‘s* . ■ . . . 

,,„.„Utions node; wlneh the hydvoxylatnni takes place „nl„,p 
‘ the ntllitv of the reanlts for purposes of eonipanson. 

„ noi of tlie ten cases a diCferent. prodnet is oht;m,ed, 

" as the hydrLllt.on ,s eireete.t with Ag,0 or with KOR 
vespectivelv, and in two" of these ti.ree cases Ag,0 acts aorw,,,, 
a„dKOH:'«t»n,n««//y. in aeeordaiioe with the B.ilinaim hypenhe®. 
Whilst in the third + case it ,s KOH which acts „an„nlh, and Ac,0 

"'ir two^ases (adiromoisovaleric and a-chloro-fJ-pi.enylpro|,io„i, 
acids! both Ag..O and KOIl act- nornmf/y, whilst again, in tlie live 
«niaining j cas'es, all the hyilroly.sing agents act that 

is produce a conliguralive change. . . , 

'’it, is evident therefore that jusf. iii tlie replacenien oi In. log® 
l,v hv*oxvl there is ap.pareiUly great irre.^darity, and hem e ,..oit 
rtiffiedtv :i\ harmonising the results with the dem.^u s made by the 
Iculations of either liiilmai.n (Ag.p normal, KOI ahnormal, . 
Gadamer (Ag.,0 abnormal, KOIl normal) respectively. 

” it is tbvioM fliat there are many eom-phealing factors in ll® 
transformations:, for example, .he insoln uh.y ol the sdvev salt 
and the consequent nnoertainty of wlieli.er there is an eliecnvi 
eonccntration of Ag-ion, present. In my previous pres, ent.a 
address (T. lOl'-h 101. 6i;3). I called attention to the eontrarhetop 
results' which liad been obtained in tlie relative fa.-ihtv with wind 
AvBr separates from silver bromofumarate and iiromon.aloa.v 
respectivelv according to the conditions of experiment, and it .i 
probable th,at similar coniplicaliiig factors come into jilay ii, tli,' 

reactions under discussion now. 

The coniple.vitv of the rcacthms in which the halogen ot n.df.g i, 
acids is replaced bv hvdro.xyl is strikingly hrnught on. hv t..i 
extended investigations ot Se.iter, in wlneh some must uiiexpccte.. 
phenomena have been brought to liglit. k is ti.ereforo not sur- 
prising that tlie coiilignrative vclntioiiti couuecied w.il. kw 
reactions should at jiresenv be so obscure, ^ 

There is one regularity in the hy.lro.xyhition results wnirli i. 
perhaps wnrliiy ot attention, ami tlial is tliat. in tin' only tin .'cvo 
investigate.! of compounds liaving a jilienyl group iliroct y .lUJilit' 
to the asvmmelrlc carbon .atom, the action ol silver oM' ' 
al.iiormar'lhat is, attended with conlignrative ciniiigel a.voo.iin 


i l>iotno>U' t ii 


c ai‘i'1. 


* I’.iTtniritirfi-i'.Tji t attiil aii i ' 

T i’!i''i'vl'.liV'rfiai;.-lic aciil. 

t o-CUon,gl.itai-n. ucH, |9-el,li,rol,.il vii,- ai-i.i, a-rlilnio-a-plgi.j liae| 
phf liyllnttl.vktilnroi.il than.-, ami B ’..roiiiii .3-l.lieliyl|ir,i|iimiit aeid. 
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to the configurative relations which T have deduced from the 

assumptions made. 

T would suggest that several distinct processes of hydroxylatioii, 
according to the conditions employed, should be recognised : 

(1) The silver salt may in the first instance split off silver haloid 

tlte hydroxyl ion of the water becoming simultaneously 

attached. ^ 

(2) The halogen may be reiuoveil by silver ion, forming insoluble 
ami iiomionised silver haloid, tile hydro.vyl-ion of the w,stcr becoming 
siiiiiillaueously attached. 

(.2) Tlie lialogen may be similarly removed by cations, forming 
soluble but iion-ionised lialoiils (mercury, palladium, etc,). 

(4) The lialogen may become ionisedVind remain ionised in the 
form of halogen acid (when water acts' alone) or as ionised haloids 
(when potash, soda, lime, etc., are used in tlie hydrolysis). 

The following diagram, showing tlie transformations which iiave 
been effected in the case of malic and niaiidelic acids respectively, 
will ])erhap3 best illustrate the configurative relations wliidi have 
been developed in the present discussion. -In this diagram the 
symbol indicates a transformation leiflioid, and lO a trails- 
foniiiition iritli ('onfif/iiralirf rhainj^. 



il Chlorotiuccinic acid. 
./ . ^ 
'J fc' / 

X XV J- 


1 wo/ 1C acid lasparlic MiJ ^ d iispujIiiMicy d-iiialw acid 

Cl h/ ,■ -r 


Z' •? / 

I c/duroiuccmic aaU 



It must be clearly iimlerstood tliat tiie foregoinj; investigation, 
made of the available data, only displays the relative effect? of the 
voL. cm. 0 
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several reagents employed, and tliat these relations would bo 
equally true if the terms normal and ahnormai were eniployod Uj 
the opposite sense to that in which I have used tliem througho^jf 
for we have at present, as I have so often reiterated, uo criterion 
whereby the occurrence or non-occurrence of a configurative chance 
in a process of substitution can he decisively tested. 

It is evident that a very large amount of experimental work lia, 
still to be carried out before the uumeroiis complex and 
important issues arising out of the phenoineiiot^ of the Wathn, 
inversion can be fully elucidated. I tius( that the account 
1 have endeavoured to give of tlic present position of the suhj«,,t 
may serve to indicate the various direclions in which the inrjuiiv 
can be advantageously prosecuted. 


UlilTl AIIY XUTICES. 

PAUL KJHLE (IHT FKAXg'OlS) LKCOQ DE BOrSBAUftRAX, 

Bonx T>if.d May 'i§TVi, 10V2. 

rnAN90is Lfxoq of. BoisBArDKAS belonged to tlie ancient Prcteslant 
nobility of Poitou and Angouniois; they were jieople of coiisiihv' 
able fortune, whicli, however, the revocation of the Edict of Niiii{e< 
catised to disappear. Tiie proj^erty ui Boisbaudrau was sohl; anti 
his father Paul, together with iiia brother JScccvoIa, an old suuhiir 
of the Ecoic Polytechm(|ue, started a wine business at Cognsc, 
At first, tlie venture was not very successful; but as time went on 
things prospered, and young Lecoq entered the business, for it 
needed all the energy of the family to kc-ep things going, Lcccnj 
was blessed witli an excellent mother; she was the daughter u! an 
officer, and was exceptionally gifted ; from her, her son leanien 
the classics, liistory, and foreign languages. Tlie writer made lu^ 
acquaintance in the late 'GO's, when lie visited Glasgow, travelling 
in wine, and he spoke English fluently and with little iuceiii, 
ailliough lie had Jiot quite mastered the niceties of the lauguage: 
on one occasion fie astonished an elderly lady, Ins partner at diiiwe 
)jy tile lemark, ’ Aludam, the soup is devilish hot' ' 

During the intervals of his travels he spent his small ieisure b 
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ivoikiiig tlirougli tlie courses of the ficole Polytcdmique, of which 
lie liad procured the syilabus. He thus acquired a very general 
];„„,vle,lge of science; but the problems of chemistry and physic, 
,verc those which most attracted him; and he fitted up a modest 
Idioratory, where he began to repeat the experiments and metliods 
of analysis of wliidi he had read in books. In tills he was helped 
t,v II, e liberality of one of Ids uncles. It was in this lal, oratory ' 
that lie niaile most of Ins early discoveries; it was there that valliiiili 
was lii'st isolated. He met with eiicoiirageiiieiit from all niemheis 
of his family. It was one in „|,id, old I'lotestaiit piineiples 
forlilled by persecution, survived ; and its watchwords were justice’ 
kimhiess, and the sense of personal responsihilily; i,, such a family 
rmncois Lecoq received Ids traiiiiiio, 
lie Boisbaudraii's early work had reference (o the plienoiiiena 
of siipersaturalioii of solutions. It was lie who first showed that 
suiiorsaturatioii is destroyed by contact with crvslals of an i.so 
inorphoiis salt, and also that ,t is possible to pre'pare solutions of 
atikydioiis salts jii a supersaturatotl condition (1866 to 1869) 
Iiicidentaliy he pointed .out the presence of isodiiiiorphis,,. i.,’ 
dou le su pliates. lii 1874 he pnblislied the interesting fact that, 
mtaliedral faces arc less readily soluble than cubical faces in the 
c« of aiiiiiioniiini alum. 1„ ISTI he was in advance of his time 
.11 siipsliiig devices for the electric deposiiioi, of metals for 
aiialvtical purposes. 11, s chief work, however, mav be treated 
under three heads- (1) his spectroscopic .studies; {2J their apph'- 
Cit.oi, to the discovery of gallium; (;i, Uieir applioatioi, to L 
researches on the rare eartlis. ' 

111 ISGd hecoq deposited a -pli cadiete’' with tlie .\cademv of 
Sciences, winch was opened by his request in ISTl ; |,e su„,„„.L 
Its oouteiils as follows: -It is well know,, that niolecule's the 
ti, rations ol wli.cl, produce liglit have isochronous i.eriods of 

m, ' iTf ''"’S'™ ‘‘t'ys of deter, iiiiiate wivedeimth 

for each substance. The force which tends to hrii.o back 

«»1 te l omd ’ ‘"i o longer time to 

vilratioi, f 1 It - tim 

“"■pound re i ts a Lr‘1 ' T I 

'l'-“ -I olemeids. the less refrangible rays are .l„e to the 
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1 wlipu Ihe compounds liave llie same cliciuic, 
heavier ““f" ’ l,d i,i,n to lUe following conclusions; 

“"a Th^mes of a spectrum are derived frmn one or 

(-) ^ . function of Um respecUve. atoimc weivlns; 

eleiiientary gi“'’l' ' ^ tlieretorc iiersists on passing li,„„ 

“ "nrfri series of analogous spectra, llm mean wave-lengths o! 
vV rn ' , 1 II, e atomic or molecular 

to rAhrclemerl'or compounds wlucU give the spectra. ' 
order to collect material for testing these generahsalrcn, 

I ec u mile an elaborate study of the spectra of Uurty-i.ve elen.oats. 

; olume entitled " Spectres Tmmineu.v." In ol.servrug spark spoctn, 
de nse of a solution of a salt of t he clement o .« evan.n.ri, 
contained in a glass tube, through the bottom of which a plain,,.,,, 
“fe was sealed this was made the negative pole, the positive « 
r stouter piece of platinum wire, a lew millimetres above the 
surface of the liciuid. In ISSO, hy reversing the current and i.iak.i,? 
the liquid positWe, he obtained phosphorescent bmnds lustea.l of , 
line spectrum; by aid of tliis arrangement, he succeeded in discoMir- 
iim three new metals, to which he gave the provisiona i.aiiio 
Za ZB and Z'/; these have since been named dysprosium, terbuii, 
and europium. He also produced phosphorescent spectra by micct 
iim the negative stream on to the suhslance in powder placeil ii 
vacuum- and, as earlv as 18(56, he introduced the idea ol sobi 
solutions to chemistry. His view was that the spectrum ,s <l,a 
to the dissolved substance, and lie carried out many leseaul .. 
reference to the subject. His couolnsioi.s dilTercd, it may be reme,,.- 
bered, from those of dir William Crookes; an excelleui su,„.,,-n 
of the controversy is to be found in the .inmde.-, (/,■ i hn'"' ’ 
f'/ow/ur for 1909. by 5M. Urbain. , 

Lecoq de Boisbandrau first attracted the universal altei.lioii s 
chemists by his discovery of gallium. In February, 18,4. lie 
Hlie iiivesligatio i of ,o'd kilograms of blende from I'ierrcliUe ( uue- 
Pyrenees). The solution of this mineral gave a deposit on metb', 
zinc which revealed in the siieclr().scoiie a hitherUi unkimwii ,sf 
nt w.ive-leiigtli 4170; further research revealeil another Imr " 
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lojigili 4031. Tliose two lines are not sliowti in tlie Bunsen 
Jliinie, but lliey appear by aid of an oxy-liydrogeu llaine; Sir \V. M. 
HarLiev h'ls recognised tlie wide distribution of gallium by tlieir 
in 1S75 be liad obtained several milligrams of galliuin 
oldnrifle: and he transferred bis materials to Wurtz's laboratory in 
I'aris, where be demonstrated tbe reality of bis discovery. His 
tixj'eritneius were recommenced with several hundred kilograins of 
blende, and in Uie same year be succeeded in preparing Die metal 
},v electrolysing a solution of Ibe hydroxide in potassium hydroxide ; 
lie obtained more than a gram of metal. Later on, in collaboration 
with Juugfleiscli, lie obtainerl 75 grams of metal from over 4000 
kilos, of blende. Tlie extraction was carried out in the factory at 
iliivel. 

From his generalisation (ll), already (pioted on ]>. 744, be calcu- 
Idetlthe atomic weight of gallium as OO SG; the mean of two sets of 
(leterminatioiis gave the same figure. He also calcu]ale<l the atomic 
weight from a periodic arrangement of tlie elements, which, 
altliough not published until 1895, was constantly discussed in the 
oai’ly go’s with Uumas and Friodel. It does not differ in any 
marked particular from tliose generally accepted. 

One of liie fruits of this magnificent work was the bestowal on 
him of the (.Voss of the “Legion dllonueur”; he succeeded 
Malagnti as Corres|)ondeut of the fnstitute in 1878; he was awarded 
the Davy ^fedal in 1870; and the Prix T.acaze of 10,000 francs. 
He was elected a Foreign 5leniber of onr Society in 1888. 

It was in l^fiO tliat he began his work on rare eartb.s; Ids 
ihnniliarily with s])e(tr.wopic' niethod.s ])eculiarly fitted him for 
this task. In that year I.ecoq sliowed Dial the didviniuin from 
.erile differe<l from that oi samarskite ; he had as a collaborator 
:lie Atnerican, Lawrence Smith. In J\dy of that year lie announced 
die discovery of samarium, deiined by its absorption bands. 
MifiX'iiac separated tlie same element later, and cluiracterised it 
I'v ilie Icuc- Y. From Marignac, Lecoq obtained a sjieciiiien of 
■inllis separated during the fractionation which yiebied samarium, 
'"'I ill It he dcleciod a new element, sulisequentlv named 
wdaliaium, In 190-1 he gave the provisional letter Z to the element 
mtdaiiied in an earth separated from imjmre terbia. ami tliis has 
hcoii ideiititied by Urbain as pure terbia. 

In sladying (lie sjieetra of solutions, in which the liquid was 
iiiude the positive pole, Leco<| noticed a citron band as well as a 
iiecii one in li'actions of the rare earths precijvitated bv potassium 
sulphate. In l.'iSi) lie succeeded in obtaining the earth Yielding 
hie citron hand in n [uire state; ainl he named it dvsju-osiiim. a 
ivord meaning dijlicnU to obtain." 
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After 1S05, family duties and failing liealtli iiiiulered his woil^ 
.\loiif" with Isl. ie. Comte de Gramoiit (to whose excellent article 
Hie 'Bevuc Seienlifiqne” tlie writer is chiefly indebted for tlie 
facts of this notice), the spectnuu of gluciiium (beryllium) ^vag 
studied; an account of his experiments was published in i‘)\i 
. M, le Comte de Gramout is issuing a further volume on spectrii 
of which the work was carried out by Lecoq in his later years, 
Leco<j de Boisbaudran married late in life, and his marriair^ 
brought him much happiness, llis sufferings from anchylosis oj the 
joints, which were very severe, were borne witli stoical resignaliot, 
He passed away on May 28th, 1912, at the age of seventy-four, 

W. Ramsay, 


EPWARD DIVERS. 

Bohn NovtMBEn 27 tii, 1837; thnu Ai'un, Sm, 1012, 

I. 

EiiwARi) .DfvKRS was born in T.oudon of Keutisli ancestry Novem- 
ber 27th, 1837. He had one brother, who was connected will) dig 
Thames Ironworks, ;nid a sister. His sister, who survives him, is 
iiie widow of James O Kinealy, a distinguished Colonial Judge, wlio 
had been a fellow student of Divers in Queen's College, Gahvav, 
In infancy Divers had an attack of inflanituation of tlic eyes, which 
seriously impaired his vision, a defect which could not be remedied 
by glasses. Later in life, in 1884, an unfortunate explosion duriiij 
an experiment, so much aggravated this that lie practically lost tlie 
use of his riglit eye. This defect of vision was a serious !iandica]i 
to him througlioiithis life, and it is marvellous how iiotwilhstandiiv: 
he was able to conduct researches, as he diil, involving the closcii 
observational jiowcrs. 

In 1850, at the age of thirteen, Divers eutere<l the City of London 
School, one year after Perkin, where lie came under the iutluoiK« 
of one of the masters, Thomas Hall, who had been u student hi 
Hofmanns at flie Royal College of Clirmistrv, and wlio had 
become inspired by Iiun as Divers liimself and Perkin and so 
many others subsequently were. Hall gave experiment nl lc('(ur<'> 
ill chennslry between class hours; there was no ('omjmlsion, iw 
inducement, but si.nply the atl Faction of science and its houiidh'i^i 
possibilities, both of i* ; own advancement and of its ajiphcatiouj 



OBITUAFIY NOTICES. 


747 


[ho welfare and happiness of mankind. By this natural ami 
efficient process the fittest were attracted, and from Hall the way 
was opened to Hofmann and the Royal College for many wlio are 
well known in the annals of science. We are indebted to 
I’orkin and to Divers himself for an account of Hall and what 
he did for chemistry in such a quiet, unobtrusive manner (T., 1896, 
69, 599; Perkin Jubilee volume, 21). 

Tliis, the early years of the Royal College of Cliemistry, is a 
period iipou which chemists love to linger. The remarkable achieve- 
iiiciils going on around us to-day shov; that the boundaries of the 
unknown have not yet been reached, still there was a fruitfulness 
sttendiiig the work of the young Hofmann and his devoted followers, 
ill Hanover Square, in O.^ford Street, and in Jermyn Street, that 
arrests attention. Later, in the autumn of the life cf that great 
leader, he told the writer that, at. the lime referred to, no matter what 
tliev touched, where they addressed their questionings to Nature, 
she seemed to respond willingly, disclosing important and suggestive 
results, ^^’ith such a leader in research, with such a teacher, in 
the right meaning of tlie word, no wonder that those who came 
\utluu his inlluence became inquirers and teachers too; and as lie 
cjiiried on the work of Liebig, so lliey carried on that of Hofmann, 
It was destined timt Divers slioiild c.irrv it to Japan. 

Divers was only one year at the College of Chemistry, the session 
1859 J. This was tlie last session at the Oxford Street laboratories, 
the college being merged in tlie Jermyn Street School of Mines in 
1853--i. Mr., now Sir William, Crookes was then assistant, and 
Divers ascribed much of tlie value of his training to the help 
which Hr, Crookes gave liim. In 1853—1 Divers became a junior 
assistant in Steniionses laboratory in St. Bartholomew's Hospital 
.Medical School, wliere Abel was then assistant, and both Kekule 
iiud il. Buff were working. Steuhouse regarried Divers’s defective 
vuioti too serious a hindrance to admit of the attaiiuneut of success 
il! a vlieniistrv career ; but it is interesting to know that he was led 
iiitei'wiirds Lo modify this opiiiiou. 

One of the efieds of the movement associated with the arrival in 
lliis country of the Prince Consort, which gave rise to the Royal 
College of Chemistry, was tiie foundation in Ireland of the Queen's 
biuversity, with its federated collei^es in Belfast, Cork, and Galway. 
Il w.-LS natural, tlierefore, that jiie chemistry chairs in those colleges 
dioiild 1)0 intimately related lo the College of Chemistrv. Thus 
Elyth, Ilafinann's assistant professor, was one of the first jtrofessors 
lit Cork, and Rowney, an assistant of Ilofmanii s, became a pirofessor 
'It Galway, succeeding Liebig's student, Konalds. Ronalds in 1854 
required an assistant, and Divers accepted the position, and con- 
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tinuecl in the same capacity under Rowney, who Ijecame professor 

in 1856. . 

Divers went- to Galway with the object of taking the University 
degree in medicine, one of the few scientific degrees then available, 
and at the same time to take advantage of the opportunities there 
afforded tor teaching and research in chemistry. He remained there 
constantly until the completion of liis medical ciirriculuni, when 
he obtained the degree of M.D. in ISfiO, and afterwards, during 
the winter sessions until 1866, when he finally le.ft Ireland and took 
lip his abode in London, at Moiling Hill. As assistant and demon- 
strator of chemistry in Galway for about twelve years, Divers was 
well known to the students, wlioiii he attracted by his natural gifts 
as a teacher, and the late Prof. Allman, a well-known mallie. 
maliciaii, often told the writer how he was liiinself attracted to 
Divers, and sought from him instruction in chemistry. 

His medical e.xperience was made use of in Galway as physician 
for a time to the fever hospital and in other minor sppoiiitiiients, 
and as a teacher of chemistry he was asked by the Committee of 
Council on Education to deliver popnhir lectures in Balliiia aiul 
other places. After 1860, and until his Japanese appointment in 
1S73, he also held various teaching appointments in England, as 
Lecturer in lihteria Medica at Queen's College, Birmingham, and, 
in Tmiidoii, as Lecturer in Medical Jurisprudence at Middlese.'; 
Hospital Medical School, ami in Physics at Cliariug Cross Hospital 
Medical School. He was also J.eclurer in Chemrslry at the Albert 
Veterinary College, and contributed siierial reports from time to 
time to the medical journals on the finality of the London milk 
supply and other subjects. 

Divers joined the Chemical Society in i860, and in 1S62 com- 
menced the publication of the results of his experimental inquiries. 
His first paper is an account of a careful study of magnesium 
ammonium carbonate, which was followed iu 1868 by one on zinc 
ammonium cliloride, and in 1870 by three papers desiTihing ins 
classical investigation of tlic carbonates and carbamate of 
ammonium. He jiad studied in 1863 tlie s])ontaiieuus change whicii 
guncotton undergoes with formation of gelatinous acids, and then in 
1871 appear two papers in wdiich he begins tlie study of nitriles, 
and announces his iliscovery of hvpoiiilrilcs, tlie study of which he 
afterwards made so much iiis own. Another vccy interesting 
subject was iuvesligaied iu 1873 just liefure his .Japanese appoint- 
ment, tjie interaction of ammonia and aiinnoiiiuui nitrate. Tlie 
work recorded in these papers is a fitting introduction to the more 
important results of Irs activity iu Japan ; it is charactei'iserl by 
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(iijiuy even ill tlie minutest detail and a keenness of observaiifin 
the more remarkable considering how much lie was liaiHlicajjped 
i'. iiis .lifficiilty of sight,. 

Jii I'SOO, shortly after the death of his wife, Divers gave up his 
lioinf 111 Japan and retiirneil to this country. lli.s interest in 
coiitinne<l unahated, and especially in respect to those 
upon which he had worked himself. But he will be remern- 
best ns tlie centre of groups of younger workers, women as 
ivell looked to liiiu as a leader, an old warrior, wdiom 

il5§v delighted to honour. To them, particularly, lie responded 
,vhol'’liP!^tlX!dly, with a sympathy and affection they will not soon 
j^.|, His old University in Ireland, represented in 1807 by the 
Riivd University, conferred on him its T).Sc. houorii nitdin, and 
ilip various societies in Kngland and the British Association were 
fla l to recognise Ids worth, lie was President of Section B of the 
Rritidi Association (1902); Vice-President of the Chemical Society 
;]900 02); Vice-President of the Institute of Chemislry (1905), and 
ihesnine year President of the Society of Chemical Industry. He 
was elected a Fellow of the Koval Society while in Japan, 18'‘^5. 

A. S. 


n. 

hr. /Jirrr<\s Life mu/ Wurk m -fitfs/iu. 

Or, Divers came out to Japan in July, l'^73. This country had 
liieiL oiilv begun to remodel its civilisation hv systematically imm- 
(iiK'ini:: Western sciences and institntion.s, and several seals of liberal 
(Uu! teelinical education, based on the We.^tcrii systcims, were being 
orahlislied in Tokyo. The Engineering College at Toranomon was 
'lie of tlipse, and it- was here ihai. Dr. Divers was aske<l to leach 
firari-id and Applied Chemistrv, this iiislilulion being lorluuale in 
[''.'i-hniiig, frotn the earliest perioil of its existence, the services of 
-Hidi able ?ueii of science as the- late Prof. Avrtoii, I’rofs. Milne and 
iVrry. lu-.^iiles i)r. Divers. Dr. Ilenrv Dver, of (Jlasgow. was the 
I’n!K)|i:il (if the College, and, on Ids re.-^igiiatioJi in 18-^2, Dr. Divers 
■'Oc ,i>keil to occu})v the post thus left vacant, besides holding the 
Pri'it^'Mjrsldp of Chejni.stry. 

h; the Engineering College was incurjmrated with the 
u;Kvu b niversitv, in whicli tlie sever:il dej)ariments of Law, l.itora- 
'lU', Sfif'iice^ and Medicine had already been esiablisliod, and from 
''IV. tiiiip !)[•, Divers's service was transferred to liie thdlege of 
'liHiK'c di (|](i iie^vlv reorganised Imperial Uidversitv of Tok\(>, 
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where he held Ihc «ieir i;f inorganic Chemistry niitil his mi,,,,, 
(o England iii 1899. 

Coming out to Japan at tlie age of Miirty-six and stayini; 
twenty six years, wliicli were equally divided between tl,p 
Engineering College and the present College of Science, Divers sjiont 
tlm^besb part of Ins life in this country, and by his teaching sjid 
example during this long and meritorious service he greatly pro- 
moted the development of chemical science in Japan, beside^ 
contributing very largely to the general progress of chemistry. 

It is true that during his first seven or eight years in Jajiaj, 
Divers did not publish anything, but this was only because his time 
was too much taken up with other matters to devote his ^tteniimi 
to original work. Kot only wore liis professorial duties very heavy 
during this period, but he was also being constantly asked liy tlie 
Department of Public AVorks, to which the Engineering College at 
hist belonged, to undertake the analysis of minerals, vain itimis of 
ores, assay of gold and silver, and so forth, besides being occasionally 
consulted on questions connected wiili the chemical industry of the 
country. 

The first papers published by Divers after coming out to this 
countrv were, indeed, those bearing on Japanese minerals, and tliesp 
were communicaled to the meetings of tlie Pritish Association hdl 
ill York in 1S81. In one of tliese papers he described lus 
observations on tlie occurrence of selenium and telluriiiin in 
Japanese sulphur, and he subsequently obtained a quantity of these 
elements from the lead-chamber ileposits of the Osaka sulplniric 
acid work. The material thus obtained enabled him, with the 
assistance of Shimese, who greatly distinguished himself afterward; 
as tlie discoverer of a powerful explosive, to do some good work nii 
these elements, among whicli reference may be made to the discovery 
of a new oxide of tellurium, of tellurium suljJioxide, ami of a new 
and simple method for the quaiilitative separation of tellnriiiin 
from selenium. These ami other papers on tellurium and scletiinm 
were published in the Jimrual nf tin- (’lunilrtiJ Surief’/ fluring llie 
years 1883-I88i3. 

L)i\er.s s activitv as an invesligator became suddenly and ] lu- 
ticularly prominent about this tinie, for although his energy never 
seemed to be appreciably diminished except for the last year or two 
of his rcsidcMice in tliis country, he published no less than Iweiiiy- 
four paper.s wiihiu the two years 1881-188.0 in the Jounml of 

Soricfif alone, and vvitii the exception of those on telhirii-nii 
and selenium, together witli two or three minor communication;, 
all these papers and also others subsequently publislicd by 1'^’^ 
refer to the ciremislry of nitrogen and sulphur cotnpo\inds, to wliicli 
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; indeed, few tdjeiiiists have probably contributed more than 
It is quite impossible in this short notice to give anything like 
Iji'ief summary even of the immense amount of work done by 
nr Divers in this particular field; only a few of the more important 


points 


broimht to light by his work can therefore be offered for 


rpvicw. 

'J't.vo years before coming out to Japan Dr. Divers published a 
rerv interesting and important paper on “The existence and 
pnrination of Salts of Nitrous Oxide” (T., 1871, 24, 484), and, 
takiu" up this work on hyponitrites again in 1884, he, in col- 
laboration with Haga (T., 1884, 46, 78), established the composition 
cif silver hyponitrite to be (AgNO)^ against the formula AgjN^O,^ 
asserted to be true by Berthelot and Ogier. Several new modes of 
formation of hyponitrites were discovered at the same time, among 
which the ready decomposition of an oxyarnidosulphonate by an 
excess of strong alkali into a hyponitrite and a sulphite (T., 1889, 
55, 760) according to the equation; 


2KON(S03K)2 + 4KOIT - (KONv, ^ tlK.SOg + 214.0, 


is interesting as affording a proof that in hyponitrites the metallic 
radicle is not in direct union witli nitrogen, but is united to it 
through oxygen. The reaction is also important as being suitable 
lor preparing large quantities of hyponitrites, Kirschner’s method 
of preparation being, in fact, based on this reaction. 

In the paper entitled “On tlie constitution of some non-saturated 
oxygenous salts, and the reaction of phosphorus oxychloride with 
sulphites and nitrites’' (T., 188-'), 47, Divers brought forward 
strung reasons in favour of the sulphonic or unsymmetrical con- 
sliiutinn of inorganic sulphites, and one of these was tlie very 
ccincliidve fact experimenially established by him that, by the 
action of phosphorus oxydilorule on sodium sulphite, one-half of the 
so(iium contained in the latter goes to form sodium chloriile, wliilst 
liie other half is converted into sodium phosphate. Thus; 

380.(Nat(pXii) ■ VDCla=- oXaCl -r [XaOa’O 


Ar tlie .same time, he showed that Carius's work, according to 
which tliionyl ciiloride lormed by the action of piiosphorus peuta- 
ci'.lorule on inorganic sul]>hites was regarded as a direct j.iroduct of 
the reaclioii and which formed the only experimental evidence in 
lavoiir oi the symmetrical eonstiiutiou of the sulpiiites, had no 
‘iguiluaiu'c wlnitevef, iiiasmucli as thionvl chloride was doubtless 
proluccd by a secondary reaction between sul])liur dioxide and 
I'liosjilionis peiitachloride. It was in the course of tiie work now 
'I'i'ltr review, and, in fact, on November ‘Jhli, 1881, that lUvers had 
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„ very seririlis jR-ri, le.it, whicl. cosi, lli.n (.lie los-s c.f lire sigl.l „i l„s 
rivht. eye, it lining been very badly cut by pieces of glass rcsi,lii„„ 
from tiie’ sudden Irarstiiig of the bottle in wliicli pliospliorus 
chloride liiul been kept (compare. Vhem. .Vf;r.s, 188D, 51 , 23). 

Ill contimialion of bis work on the constitution of .snlpl„tp, 
Divers, in collaboration with Sliimidzu, thoroughly investigated tl,e 
very varied and numerous sulphites of mercury (T., 188G, 49, .hiSi 
and brought to light many interesting peculiarities in the chemistry 
of this metal. 

Fulminic acid anil hydroxylamine also altracted a good deal oi 
Divers’s attention. Among otlier things, he and K.rwakita tiroveil, 
ill a paper on “The constitution of the Fulminates” (T., 1S,<|, 45 _ 
13), that formic acid formed a very important part of the product! 
of decomposition of mercury fnlininate hy liydrochloric acid, a fact 
which liad been quite overlooked by previous workers, who could not 
make out what the carbon of the fulminates became by this decora, 
position, whilst in the study of the formation of liydroxylamine 
from nitric acid (T., 1883, 43, 113), it was shown that, of all the 
common metals, zinc or tin is best suited tor effeoting tlic reduction, 
and, further, in collaboration with Shimidzu (T., 1885, 47, 
that the presence of sulpliuric or hydrochloric acid is essential for 
the production of large quantities of hydroxylamine, the iim- 
•addition of one of these acids yieldin,g jiractically no hyclroxylamiiie, 
but giving rise to tlie formation of ammonia and otlier proilucts 
of reduction. 

Of all subjects, however, ilic one which was most fully stndicil 
bv Divor? and which was iiia-le ]>eculiarly his own was tlie 
clieiuistry of snlplionated iiitvogeii coiutiounds. In collahorritinn 
with Ha'ga, lie sliowed that the tunnerous complex acids belongiiK^ 
to tills group of compounds are the products of the reaction betuvoii 
sulphurous and nitrous acids, the base being essential only in su 
far as it protects tlie products of tiie reaction against liydrolypi?, 
aiul that, contrarv to the statements ot previous workers, jioriii;i! 
sulphites and nitrites liave no action wliatever on each other (1., 
1900, 77, (}73j. Tliev further showed that the primary produrl "i 
the reaction between sulphurous and nitrous acids is alw'U' 
iivdroxvlamineflisulphunic acid and nothing else, no derivative <’1 
dihydroxvlamine or of any quinquevalent uitrofren ixdii" ever 
formed. All tlie substances supposed by olliers to be siicli ’ivere 
proved to be i: erely double salts of hvilroxyhiminedisulphonale mrl 
alkahnitrite, willi or without alkali replacing the hy<lroxyl-liyilroi:en 
of the disulphonate, ami to be svntlietically obtainable 'rom 
'liydroxylaiiiiiied'sulplionate, alkali nitrite, and alkali hydro.\i'!e 
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(X., JMO, 77, 432). The chemistry of these rather coniple.r com- 
jioue'is «'as thus considerably simplified. 

Divers was pre eminently an experimental chemist. He was 
alway.s busily engaged in an experimental work of some sort, but 
occupied witii the theoretical study of chemical questions, 
ju.l Lliis aptitude of his mind is doubtless to be traced to the 
inthu'iire and teaching wliich he early received from A. \N'. 
Hofiiiaiin at tlie Royal College of Chemistry, and to which he often 
used It) refer in Ids conversation. Divers, in his turn, also greatly 
(licoiiragcil tUa spirit of experimental researcli, and in tliis he was 
,in„l successful, for besides those of Ids old pupils already nuiiied 
as liis collaborators, who are also well known as independent investi- 
ciitors, several others have distinguished themselves bv publishing 
iiiipoitant. e.xjierimenlal work, of whom mention may be marie of 
])r, .1. Takandiie, of Now York, who prefiared [lure ailrenaliiic iVn- 
tlie iirst time, ainl Prof. M. Ogawa, of the Tohoku Imperial 
b'luversity, who discovered llie new element ni|ipotdnni. Reference 
)„nv ]ierha])s he maile here to the work of Prof. M. Cliikasiiige, of 
lae Kyoto Imperial University, wlio is also an old pupil of Divers, 
awl ivlio, accoriliiig to his suggestion, iletenidiieil the atoinic weight 
of .liiiianose telliiriiim (T., 18%, 69 , r=si ), i,, (he hope that this 
tellurimn, which is associateil willi siilpliur ami not with aiiv lieavv 
as is the ease with Kiirojieaii tellurium, might yield an 
atomic weight in conformity with ihe Peiiotlic haw. Tlie expec- 
tation, liowever, was not realised, the luiinbor obtained for the 
atomic weight of tellurium being 127'u9, in close agreement with 
the values obtained in Europe. 

Ill the lecture room, too, Divers always trierl to avoid the use 
ui hypothesis as much as jiossihlc, his Presiileiui.il ,\rhlress on 
Aioiiiie Theory without llypollicsis," given to the Cheniieal 
sredun of the British Association at its Beltast meeting in 1902, 
tifiiia a very iinerestiiig ami faithful reliectioii of his menial 
auitiine as a teacher. Tiiere was one theoretical riuestion, 
iiovit-ier, which tie used to discuss with much animation, ami 
that was tlie theory of valency. The valency of an atoni. 
Jcccnliiig to Dr. Divers, represents the luimher of cliemical 
iTiicliuns by wlilcli that atom jians wiili another atom or raOncle 
iimlcl to it, and altliougll in tlie case of a multivalent atom tlie 
atcuml and succeeding steps often begin before the first is com- 
Jilttt I. thus giving rise to a mixture of products, eacli of Die steps 
cm, III some cases, he neatly lolloweil, and the correspomliiig 
ivolucl easily isolated in a pure state. Thus, in the liydrolvsis of 
iiituiyfiill'isiilplionic acid, the snlpluniic groups are rephiced bv 
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hvdrniJen one after another, and each of the three prodiicts, namely 
iinidodisulphonic acid, araidosulphomc acid, and ammonia, can it 
successively obtained iiiiniixed with any of Uie other two. 

Divers had two great misfortunes while in this country, a,,,) 
each of these gave him a very severe blow. The one was the 
sudden death of his son Frederic, which occurred m Cliina, wPe,, 
lie av.as in tlie service of the Maritime Custoins under (l,e lai. 
Sir Robert Hart, and llio otlier was tlie loss of his lieloved wi|, 
Mai'varet Theresa, wlio died in Tokyo in 1.^117. .Mter this, Divpi-c 
never seemed to he in the beat of spirits, and this fact, coinhinp,] 
witli Ids advancing age ami isolation, le<l him ultimately to return 
to England in 1899. He was a most painstaking worker in wliaievei 
capacity his service was asked, ami by his zeal and earnesluess i, 
the work he nmierlooh, as well as by his straightforwardness, simple, 
ness, and kindness, he won the respect and admiration of all ivlm 
knew him well, among whom mention may he made of the late 
I’rince Ito, who, in the early days of the old Engineeruig College, 
was the Minister of Public Works, and thus came in frequent 
contact witli liini. 

The importance of Divers s service to the cause of education ami 
learning in this country was early recognised by the Japanese 
Government, which, in 1880, conferred upon him the Order oi 
Rising Sun of tlie Third Class, ami again, in 1898, the Order oi 
Sacred Treasure of tlie Second Class. In England, the Royal 
Society of London elected him a Fellow in 188.h, in recognition 
of ids important contributions to tiie general progress of elicmistvy, 
whilst in 1897 the Royal University of Ireland conferred upon him 
tlie honorary degree of Doctor of Science. He was further an 
Honorary M’emher of the Tokyo Chemical Sooicty, tlie Society oi 
Chemical Industry of .Tapan, and the Engineering Society, the last 
of wldch was established by those who were all Divers's studeiiU in 
the old Engineering College, and on ids leaving Japan in 1S99 the 
Imperial University of Tokyo conferred upon him the title oi 
Emeritus Professor, In addition to tliese. honours, a memorial bust 
of Dr. Divers was presented to the University by his old friends niir] 
pupils to be erected in the University grounds, and it was unveiled 
with due ceremony on Xovember 17tli, 1900 (compare t /irtii. .le".'t 
1900, 82, 310j. 

On receiving the ytainful news of the death ol Dr. Divers, tiie 
Imperial Unio’ersily at once sent a teU'gram of sympathy aim 
condolence to his relalives, and a inonth atler lids, on klay lOth, 
19i2, a fiieeliiig o' his old friends and jnipils was held in one el 
the halls of the Uidversilv in his memory, when Prof. Haga, wlm 
is Dr. Di.ers's sutces.sor in the Uuiversitv, gave a iiiemorial leitine 
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Ghem. A ewe, 1912, 105 , 275), wliich was afterwanls 
in tlie Jutirmil of the Tokyo Chemical Society. 

|)r. Divers leaves beliind him two (laughters, holli of wliouj were 
married in Ja])aii, tlie elder, Edith, being married to Count Labry, 
jflio was a military attache to the French Legation in Tokyo, and 
tlie younger, Lila, to Mr. L. W. Tildeii, who was a resident of 


HUMPHREY OWE.V .loXE.S, F.H.S. 

Cons Ff.bri'arv 20th, 1878; Drro Aciist l.rnt, 1912. 

II. 0. Joses was born at Ooginan, in Cardiganshire, and came of 
lint Welsh race which has given to Wales many of her imrsl gil'tcil 
and vigorous sous; this stock, which forms no inconsiderable part 
of tlie population ui the district around his birthplace, lias a slrono 
^■t)^se eknnent blended with the earlier race. Uj) to seven years ol' 
age Welsh was his only sjreech. He first learnt English when ids 
family removeii their business to Ehbw Vale. Educated at Lewis's 
Srliool, Peiigarii, lie entered the University College of Wales, 
.lljeryslwyth, with a scholarslii]) in 1891, and graduato'd as Bachelor 
of dcieuce lu tiie newly constituted University of Wales at its first 
congregation in 1897. In the same year lie gained a scholarship at 
Clare College, C'lmhridge, and entered that Uiiiversitv as an 
BlliliiiicJ Student. 

Ills record as an undergraduate is e.vcoptionaDv brilliant, In 
lf99 he was placed in the first class in I'art 1 of the Xatural 
Soioice Tripos, and also obtained First Class Honours in Clicmistrv 
and .Second Class Honours in Physics in the B..<e. e.vaniiiiation o'l 
the Ciiiversily of J.ondon, In the following vear he reec-ived a 
fust Class in Chemistry in Fart II of tlie Tripos, with tlie verv 
rare disliiirtmn of a - star." In 19ui lie was mimitted to 1) .v J, 
IwiHlou University. While still -in statu pupillari. " lie h.ul 
Oilanied Du 1901) a University official ai)|.uinlmenl, llmt of 
eiiioimfralor lo the Jacksonian Professor of Xatural Philosoiiiiv 
mr Janies llewar, which he lield up to tlie time ol liis death fie 
eloeied m due couise (19u2) to a Fellowship at Clare, oi which 
cu oge hi' subsoQueiitiy became Icctuier. 
lor eleven years Jones devoted most of Ins time ami eneimv to 
fa. niig ill the University laboratory, and lo ihe ilireelioir and 
I’fi'i.'imi ol 1 |„. .science sludeiits ot lii.s college. His main task 
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in the chemical laboratory lay with luulergrad nates wlio were 
preparing for Part T1 of the Natural Science Tripos. It is in 
work, ])erhaps, that he chiefly made his mark in the Cliemistry 
School at Cambridge. It has been said of him that “for 
years the advanced laboratory, where lie was always at lianr], 
tically revolved round him.” 

As a lecturer on organic chemistry Jones impressed his aiidioiioe 
hy the vast ground he was able lo survey in the time at his ilis])osd, 
His lectures, although not explanatory, were a model of cuuiis^, 
expression. When, however, lie was less constrained by shoilness 
of time- 'in the lectures which he gave on his own special sabjett, 
steienchemistry— he got closely into touch with his auflience, ami 
could expound with a masterly lucidity. To the large eleinentarr 
classes, as, for example, those he conducted for medical stiuleius, 
lie was rather awe-inspiring; hy a discipline which verged on tlm 
inilitarv, he made the class highly etticient. 

Put beyond this work with undergraduates Jones attixulml a 
large and increasing number of graduate.s to carry on researcli 
under Ids cfirection. A long list of joint papers in various journals 
is evidence of his success with these students. He was not merely 
the teacher and director, but the guide and friend of ilie long 
succession of men who came under the influence of his vigorous 
and inspiring }>crsoiiality. 

Jones was one of the most active and productive investigators of 
our day. In the last twelve years 1900-12, ids name appears on 
no less than sixty separate publications. When the extent of liis 
college and University duties was realised — he spent some five 
hours ilaily in the advanced laboratory, aud was engaged for 
another two hours during term with the undergraduates of liie 
college — it was not surprising to hear lum say that a legal eiglii- 
hours' day would liave made researcli impossible. Few, if any, 
were capable of such intense and continuous labour as he. In 
comparisons of the efforts of which men are capable, it was not 
uncommon to liear it said; “Jones is tlie hardest worker I have 
ever met.” 

Unlike many of Ids contemporaries, Jones had not visited foreign 
laboratories, or, in fact, otlier Knglish Universities. He gaiiiel 
his experience of research entirely at Cambridge, working witii 
Sir James Dewar aud Dr. Fenton; with tlie latter he carried out 
his first experimental investigation on the “oxidation of orgatu' 
acids in the presence of iron” (T., 1900, 77, C9). In a short tims 
li^ struck out on a line of his own — the Stereochemistry of Niuogpii 
— and in 1904 lie jirepared a report on this subject for the bvitidi 
Association. Tins report, which is of a peculiar excellence, sliwvs 
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t Jones’s great mastery of an intricate subject and bis 
■oiiiiiianJ of an exceptional lucidity of presentation. In 1907 and 

1909 bo wrote the section on Stereochemistry for the annual 

Qits of the Chemical Society. Whilst possessing the good 
of his first publication, these later writings show in their 
^'elor-uon and emphasis an increasing power of criticism. His 
faiiiiliarity with the important developments in chemistry other 
tlrui his special subject, and his command of the methods of so-called 
‘ physical chemistry” appear in these monographs as well as in 
^(.'ounts of his experimental investigations. Although his exposition 
w'ls never anything but lucid — was, indeed, often graphic — his style 
w'ls sometimes inelegant. Tt was, however, free from all afTeclation 
or mannerism, 

The study of organic nitrogen bases led to the attempt to •'olve 
the difficult problem of the constitution and transformations of 
the aldol bases derived from the homologues of aniline, an inquiry 
^vllich he had proposed to follow up. 

Jones's exceptional powers are well shown by tlie fact that, while 
eiicra^ed on lus own particular branch of chemistry, he was assisting 
prof, Sir James Dewar in investigations of a very different kind, 
namely, of the metallic (nickel and iron) carbonyls. These researches 
luul inaile Jones familiar witli low temperature manipulations. This 
led ultimately to tlieir discovery of carbon monosulphide. It was 
umloubtediy in this way that Jones's alteution was directed to 
ursanic sulphur compounds, and as h result lie began the investi- 
gation of the thio-oxalates, thiomalonates, and thiophosphates. His 
eminence as an investigator was recognised in his election to the 
Kay, 'll Society last year, at tlie early age of thirty-four. 

Jones's activities were not confineil to teaching and research, 
The wider problems of University administration and educational 
poliry increasingly occupied his attention; to him the practical life 
of the outside world and its relation to education was always a 
subject of great interest. The increasing calls upon him in these 
spheres of labour prove that liis capacity was realised. He played 
a particularly active part in the recent extension and reorganisation 
01 tlie chemical laboratory at Cambridge. As a co-opted member 
cf the Cambridge Appointments Board, he found scope for liis 
peculiar facility in taking the measure of a man; his opinion on 
a caiuliilate could never be neglected and had already become 
liigiily valued by the firms who employed men on liis recom- 
inoiiiialion. 

The iiioveinent for which he was largely responsible, to bring the 
policy of the London educational authorities into Imrmony with 
IniversilY ideals, owes much of its promise of success to his energy 

;> n 
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and tact. Still fiirtlicr scope for his ability in affairs would havj 
been found in the appointment, a few weeks before bis rleall,^ to 
Ibo Koyal Coniinission to report on the use of oil fuel in flic Roj.,| 

For several years .Tones bad few interests outside Ins work. He 
travelled a little, especially in ftnly; be played golf, ami mis , 
iiieniber of the Cambridge and Royal Norfolk (Braiicaster Li„ks| 
Golf Clubs, lie took great delight in gardening, and b.id ;i von- 
good eye for the planting and laying ont of grounds. A great 
and increasing interest was to arise when be discovered ids peciilijr 
power and inborn skill as a monniaineer— a iliscovery made almost 
accidentally in bis native mountains as late as 1907. To llii, 
pursuit he brought all the tborou,gbness of bis highly trained iiiiii.] 
and the enthusiasm of bis rare, tic set liiiiiselt to learn the lii.s(ory 
of mountaineering, and to accpiiro the technique of the craft fium 
the liigbest exponents, spending the greater pait of bis vacaliims 
in the akips and in the monniaiiis of North Wales, lie somi 
developed a flue and .accurate judgment of all the cluiugiiig iniil 
varied condilious of the rocks, ice, and snow, and the weather „( 
the Al])s. Nothing seemed to escajie his idiservation ; lie was tlie 
first to see the slight indications of changing weather or to recngiiisr 
some rare bird or plant or soiiie |.eciiliitrity in the rock foniintioii. 
fits knowledge of the Italian I'nce of .Mont Klaiic was scaixflv 
rivalled, and ninny new routes resulted from his (liornugli 
e.Nploratioii of this region. 

Nor was it only in iiitollecliitil power that his e.xcellemc wm 
sliown. Altlioiigh his physitiue did mil suggest mnsctilat' stieiigili. 
he possesseil a most remarkable endurance and the rare iniiiiiul 
gift of a most delicate balance. Ifis tirelessness and his sped arc 
tn be attributed, perhaps, not so much to inoxliausiihlc vitality 
as to the economic use wiiicli his skill enalilcrl hint lo nnikc ui 
Ids available force, llis rapiil, if not nni(|ne, rise to the very linnt 
ratik of moiiuttiincer-s was ,io surprise to those who had tin' ipnia'- 
tniiity of gauging the cjiialily of the man. 

lie was elected a member ol the .-\lpine Clnli in Hill!), and 'vm 
a member of the (.'onnniltce of lire Clindiers' Club. Tlie joui'iial' 
of hotii chilis, but esjiecirilly of the Alpine Club, contain .sma-nil 
jiapers in wlni'li his iiiaiiy daring explorations aia- recorded. 

The very tact tlial he liail passeil over in so short a period lla’ 
early stages in his inhialioli lo monnlaiiieciing perhajrs di.stiliiU'C 
coiitributeii to tlie accident in which he ami liis bi'idc were killel. 
Ifq itid not lake into account lire jrossihiUly of a. native 
gnidc slijijnng on an casv place. Wiiilst ascending the iiortli ll'iC' 
ol tlie 51 ant Konve ile ih-teirt, near Coiirinayenr, in 'lliiiiadyu 
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tlieir guide slipped and fell on .Tones; tlie tiiree 
(lioppcd nearly 1000 feet to tlie Presnay Glacier. 

IP; married, on August 1st, 1912, Muriel Gwendolen Tldwards, 

iiieniber of the family to whicli the Bishop of St. Asaph and tlie 
]lean of Bangor belong. She was a woman of great force and 
vitality, with rare gifts of taste and perception. A member of 
\ewiihain College, she had made chemistry her subject, and was 
tlie ih'st woman to be elected a Fellow of the University of Wales. 

eiitliusiastic as lier husband in her love of tiie mountains, .she 
appeared to their friends the perfect comrade for him in tlie 
intense life which opened before them. 

The circumstances of Jones’s life at Camhri<lge, and more 
especially his mountaineering, provided the opjmrtunity for ]ns 
diaracterislic genius for friendsliip. lie wa.s on terms of intijnacy 
With a large number of men wilii whom his varied interests had 
liroiii^dit him in contact, or wlio were attracted by his sympathetic 
(einperament. 

Ibnnarkablo as is tlie extent of his original work, it is yet difficult 
(o ilecide whetlier Jones would liave developed, as he gained more 
Ifisuie and freedom, info a great original thinker ami experl- 
iiiriilalisl, PeiTiaps because of his many abilities, his alertness, and 
liis versiilility, he teiuled to take up new and varied interests rather 
iIiAii lo hecoiiie entirely absorbed in liis researcli. Jones was 
f'^isenlially a teacher; he look a minute personal inlcre.st in his 
siiiileiics, and was never tireil of discussing their oharacteristu-s 
jnu'ticular ahililies, a <pialily whidi made him an excellent 
f'vaiiiiiicr. His remiy sympatliy and delicate tact made him easv 
of appmach ; tew men were so often j*ofisultcd or gave sounder 
ii'lviiy. 

Tlial he was a man «leslinerl lo exert a jjoweriui inlhieiii‘e 
ill eihuiititnial and scientific alfairs, and to attain the highest 
f'iiiiuf'iice in University life there can be little doul)t. The splerniiil 
uiliiitf which is now being otlered to his meiiiorv hv a number of 
iiii]Mii'(aiil linns, as well as liv Gaml)ridgp colleagues and ]n'i\'ale 
lUi'iids, aUest the esteem in wlii<Ti his tTiaracter and intellect were 
lid'!, ainl tlie value wliidi was placed ujam hi.s training, as well as 
('!! ins judgment, of men. 

K. J. 1*. (liMns-, 
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JOHN WILLIAM MALLET. 

BoK.N- October IOth, LS32; Died Kovember 7 th, 1912 . 

Those who were so {ortiiiiate as to h.ive seen Professor Mallet at 
the iiieptiiiit of the Eighth lateriiational Coiigrcss of Applied Cliem. 
isti v at Aew York, were not prepared for the s,-ul news of his deaili 
so soon afterwards, on November 7tli, 1912; for in Septenihcr 1„. 
Ind seemed in good health. His illness was brief, and ho die.! 
Charlotleaville, Virginia, where he had lived so many years, Wiit 
his Eoin". another of that older generation of chemists, who ha„. 
done so much to make chemistry a power in the world, passes aivan 
(he world misses them keenly. 

.Tohii William Mallet was horn near Dublin, Ireland, on OrtolKr 
lOth 1833 , the sou of Robert and Cordelia Mallet. His fatliet 
was a civil engineer, and Fellow of the Royal ami other 
scientific Societies; and the son’s interest in chemistry was earlv 
acquired from the reading of chemical classics in his f.atlieis 
library when a schoolboy. Before entering college^ he reoeivVi 
private instruction in chemistry from Dr. James Apjolin, and at 
the age of seventeen he was admitted to Trinity, Dublin, where he 
obtained the degree of Bachelor of Arts in 1853 , as gold inodalli..: 
ill Experimental Physics. The intervening years were profitably 
spent in a manner very different from that of the average coliegiaii. 
His first paper on " A Chemical Examination of Killinite ’’ wa; 
published in 1819, soon after his .admission to college; and imich 
time during the following years was spent in assisting his fiahra 
ill seismological investigations. During the summers of IShl ana 
185’i he went to the Univei-sity of Gottingen, where he stinhca 
chemistry under Wohler, and received the degree of Ph D, la ISx, 
He presented a thesis eonceriiiiig the chemical composition of lie 
Celtic antiquities in the Museiiiii of the Royal Irish Academy, 
After rrturiiiiig to and graduating at Trinity College, he wee 
for the purpose of acquiring iiifonnatioii for his father, to m 
L'nlted States; but he never hecamc a naturalised Anici'icaa. 
remaining a British subject to the end. He was soon appointrc 
professor of analytical chemistry at Anilierst {18u4), wlirie . 
Gottingen friend. Dr. W. S. Clark, was iii charge; but the fnlles- 
ing January ilallet accepted the position of chemist to the M.*’ 
Geological Survey at Tuscaloosa, Alab-aina. This cdiange .T' *’'.' 
iiifliieiiced his life, for from that time forth his interest was .ii.»’l 
witil the South rather than witli the North. In ISo.) lie 
profossor of (dieinis’rv in Ihe University of jUahania, serving in t iS 
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raiucily, witli a brief leave of absence spent at Mobile, until 11, e 
iprimig nl the great Civil War. In tlic autumn of 1861 he enlisted 
as a private in a troop of Confederate Cavalry, but almost irnmedi- 
aiely ivas chosen as aide-de-oanip on the stall of General Rode.s lie 
soon transferred to the artillery in May, 1862, and ivas in rapi,l 
snrcession captain, major, lieuteiiant.colonel, and later siiperi„te„. 
dent of the ordnance laboratories of the Southern States from 
Idiid to I860, Ifis service to the Confederacy in supervising the 
,„„„„la<turc of gunpowder was very great; he showc-l coura»o 
winlom, and patience in this task. In 186.5, just before the close 
„( tlic war, he was paroled as lieutenant colonel of the artillery 
.ifter peace had been established he became professor of chem. 
isivy m the medical department of the Universitv of Louisiana 
The appointment was the outcome of a mission which he undertook' 
„„ behalf of some Xnrtlieni financiers, to search for petroleum iii 
tiiis siiHtliern state. The result of the appointment was to direct Jiis 
atleution to medicine, in which he gained the degree of Doctor in 
lS(i8, In that year he was called to the Universitv of Virmnia 
uhich became hi.s final home, although not uninterniptedlv’ At 
tiist Ins work u, eluded analytical, industrial, and agricuUnral chem- 
IMI'V, but, as time progressed, his scope became broader and 
broader. He lectured at Johns Hopkins in 1877 and avain in 
ILs, and during the winter of 18S3-8I was professor of ehemistrv 
aiirl physics, and chairman of the facility in the Universitv of 
leaas. The following year found him at the Jefferson Medical 
(.ollcge in I hiladelphia as professor of chemistry, but the un,s,otis- 
laclory conditions there caused him to return in 188-3 to the Uni- 
vei-sity of 1 irgiiiia, which he never atrain left. In 1908 he was 
appm.itod professor emeritus at the age of seventvsi.x. but s|ili 
kipl Ins res, deuce at Charlottesville, the bcautitul seat of 'fl,o 
uimers,fy lonmled by Thomas Jefferson long ago. 

Besnles his services to the Southern States during the war, ho 
imiivrtoofc a luimbcr of other commissions of a public or semi- 
mdic iintim, Imcng serve.l„.as judge in the bureau of awar.is at 
. ( eiifcnnial^ Hx-pos,t,on in 1,876 and he,-,, a member of the 
mild .oniles h’cleral Assay Commission in three vears. ISbfi, psyp, 
aiH Tbfs,. appointments .showed that he and Ihe 

■O'l.in.u,,, had gonerondy outlived the jealousies of the war. Ho 

,Wd ^ l™™d societies besi,.!es the 

■ . honorary member of a number of tli.'m 

cl 1, ; Virginia ; associate fellow 

■■">'1 Sciences, .and fellow of il.e 
"1 I .'looialion lor the Advaiiceiiient of Science, niomlwr of 
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the Soeietv of Arts hi London, American Cliemiual Socicly 
^vilieIl he was IVesidont in 1882), Chemical Society of Prjin^.p 
Gernian Chemical Society, American Philosophical Society of 
dcljilua, and several other local societies, including seveva] i,| 
Jlcxico and Brazil. Tic received the lionorary degree of 
from live institutions of learning, namely, William and 
College, University of Mississippi, Princeton, Jolms Ilopkitis, 
the University of Pennsylvania. 

llis interest in the South was empliasised and strciigthciied i,y 
liis marriage to Mary L. Orinond, the daughter of an Ahjhaniit 
judge, in 18o7. and again, after the death of his first wife in 
to Mrs. Josephine (Pages) Burtho. of liouisiana, in 1888, who wi|]j 
two of the three eluldreu by his first wife survives him. Iljv 
born son. John Ormoiul Mallet, died at an early age. 

The scientific work of 3’rofcssor Mallet covered a wide fieM 
Besides his studies in general an<l applii'il cluMiiistry and in chriniia! 
mineralogy, which wore incidents in his work for the Soutlnii’,, 
states and in various technical professorships which he lieM. jjQ 
spmit much time on various other analyficai problems uf interest' 
for e.vampie, he devised methods for the. determination of oigauk; 
matter in potable water, lie added to our hnowledge of nicteoritf^, 
and of many rare terrestrial minerals, bv careful aiialvsis, ]h 
studied the occurrence of silver in vnlcHiiic ash from South Ainfii- 
can valcanocs. Theoretical jnobleins al.-o interested him gicatJv 
for example, he detiTiniiied tin' density of solid mercury and tii« 
molecular wciglit of hyilrothioric acid. He probaldy will be reniciu- 
bered chiefly in the field of jmre chemistry througli his work mi tlio 
atomic weiglits of lithium, aluminium, and g<dd. The work on 
aluminium was parliciilarly comprohensive and tliorough, and Wis 
remained onr chief basis lor a knowledge of this atomic weiulu 
ever since its publication in 1880. The work on lithium, one of tko 
first iiivesligations in a field which has since been very muclj culti- 
vated in America, was carried out in 18.70. It m interc.siinv. to 
note that this work, although somewhat crude, was far liettov tlian 
that of .Stas, as indicated by the most recent investigation of tliJ- 
subject, llis value G'913 is very near the value wliicli nt present 
seems most probable, nanicly. O'OJO, whereas !8tas fouiul the widelv- 
divergent numbi'r t'Ol, making mistakes in this case jierhaps more 
serious titan i:i any oilier. Mallet's interest in atomic welttlits 
appeared also jii the admirable lecture delivered in memorv oi 
Jj 8. Stas in l,s92 by request of the Chemical Society. Besides a!i 
this purely seieniific acconiplisliment, he carried out a large aiiiounl 
of techn.cal and expert work. Tfe served as expert witness in niiuiT 
medico-legal cases involving various forms of poisoning, as well 
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t„„l; part ill nliiiioroiis commercial cases involvinr; tlm value of iron 
the pollulion of river water, anrl many other chemical ques- 
„„„a. As analytical anil consulting chemist also, he perfonneil 
iiiaiiy aiialysps and gave advice concerning a great variety of 
fhoiiiical processes, donhlless adding much to the efflciencv of his 
t-lieiit's uiiclerbtkings. 

■rliis brief record docs hut scanty justice to a life full of manifold 
osoliiliicss and lugli cndeiwnnr. A more complete biography and a 
„,iuiileie bibliography of Or. llallcfs publications is to be found 
ill (he .lamiary (!9i;jj issue of the sixth volume of the Alumni 
lliillrini of (he Oniversily of A'irginia, Out of this paper tbo 
(iilliiiviiig extract from a vote of the Faculty of the Tliiivorsity is 
roprinlod : 

■ He stood like a rock for principle, high character, tnillj, and 
iiiicgrify. His iiillnciico has been for courage, slrcngtli, and stead- 
linincss of purpose to incol the problems of life earnestly and 
hopefully, Orcal as have been his world-wide acknowledged iiitel- 
hvliitil acliievemonls in science, (hcsi- seem to fade into iiisigni- 
hcaiico wiirn compared with tlio imprcs.s of character which he has 
diimpoil upon tlie generation of men who have .sat at lii,s feet in 
tins I'liiversity. lie was tlie soul of limionr, truth, and courage - lie 
liatcil sham, deceit, and cliarlalanism in all tlieir forms, ami re4rd- 
Icssol the conseqiiencc.s, never permitted himself to swerve, a hair- 
hreadth from wind he recognised to be a principle. He lived his 
hfe before all men as a manly man and a kindly gentleman without 
U'/iv .'itiu above reproach.'’ 

Theodoke W. RichaRDiS. 


IIKXRY l)E -MOSEXTIIAI,. 

Bolix is.iii; Died liKti:Miu;ii ITiti, Iftl'J. 

liuT.v m: .Moso-rimi. was born at Port Elisabetli, Soutl, Africa, 
I 1.1 and died on December 17th last. During tlie greater jiart 
"I Ins I, , lie was connected with the exjilosives iudusirv, haviim 
lo™ leelin.cal .seeretary to tlie Nobel Dynamite Tni.st t'ompanv 
-n , since Its lorn, at ion. For many years previously be bad 
■ > ii-i II HiUi Allred Nobel, the inventor of ilviianiite. and manv 
hc'c,ul!!’r" <“H'!osives ind„.s,rv. Dc 

t'eiiiun I ch -T ■’*"•<^11 nti an experienced 

I icmis . amt hm investigations have contributed nuieh to 

of li!, , “■ assonated. Most 

»'i'i were rndTr,'''" 

1 dished 111 the of that Socielv. Aiiioim the 
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more important of these may be menUone.1 “ Observations on 
■Hid Nitrated Cotton,” published iii 1904, 190t, ann 1911. A v,s,t 
to South Africa furnished the material for an interesting paper „„ 
tlie Treatment of Gold Ores at the Witwatersraiid (Transvaal) 
Gold Fields,” published in the Jnnnml of the Society of Clicmioal 
Industry, I’sgi. Besides his iiiiblished researche.s, lie MosenUial 
undertook many other investigations in industrial clieniislry, wliielj 
were not puhlislied. One of these was a careful inquiry inlo tlie 
occurrence of deposits of saltpetre in Soiitli Africa, and he also 
made an exhaustive inquiry into the methods by which a less 
iiiflamraable siibslitute for celluloid could be produccil. Dj 
Mosenthal's researches were e.\tejided beyond the limits of pure 
Iiid applied chemistry, one of his earliest papers being on tW 
structure of the eye. a contribution to science winch was enrirliwl 
by niimeroiib excellent mieropliolographs. A shrewd observer anrl 
a' good linguist who had travelled nincli, lie Moseiilhal was a,i 
exLllent conversationalist. He was a baelielor and a meinher of 
the Savage Club. 


BENJAMIN EDWARD REINA NEWLANDS, 

BoKN J.iNv.iRY 23itD. 1842; Died Auoust Ttii, 1912, 

Ben.t.vmin' Edward Retna Newlaxds, youngest son of the Kev. 
William NewlamU. was born at Southwark on January 23rd, 1842, 
nis mother was of Italian descent. Both he and his brother Jolm 
(who will be remembered in coiiiiexioii with the discovery of tlie 
periodic law of the elements) studied under Professor A. W, 
Hofmann at the College of Cliemislry, and at an early age they 
started in practice as analytical chemists in London. Benjamin 
became an assista.iit to Profisor Heaton at Charing Cross Hospital 
in 1862 and to Professor Way, of the- Royal Agricultural Soeltly. 
in 1863. His hent was always, however, towards technologv, aiu! ai 
the end of 1863 he was appointed chemist to Messrs. J. Giblis and 
Co., manure makers, Victoria. Docks. He held the appointment ei 
manager at this works from 1SG9 to 1873, after which year In 
becam°e manager at ilessrs. J. Duncan's sugar refinery, Cl.vde 
IVharf, Victoria Docks, his brother John being chief chemist. Hiu 
position he retained until the close of the relincry (then the largeu 
in the Uni*ed Kingdom) in 18S7, when tlie brothcr.s once more 
enbarked upon a professional career as analytical and eoiisultm; 
clicmisls. Well known as they were in the sugar imlustiy, tiie 
brothers Xewl.nids soon built up a good jiractice, chiefly com t rue 
with sugar technology, not only of this country but aho ol fat 
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(Vil{iiiies and India. Aft^r the death of John Newlaiids, tlie writer 
ill partnership with Benjamin for five years. Benjamin Kew- 
iRiids was a very active member of the Society of (Jicniical Industry, 
]iavin,? served on its Council and most of its committees from its 
jjjtepiion. Tic will be remembered by his professional brethren 
for li'^ wide practical knowledge no less than for liis sound common 
which was tempered by a characteristic and rare geniality of 
manner. 

Authcr R. Lino. 


JOHN PATTIKSON. 

Born Pebucarv 13th, 18U8; Died March 28th, 1012. 

.loiiN Battinson was born at Alston, in Cumberland, on February 
13 rlj. 1B28. He spent his schooldays at the Grammar School there, 
and wliilst ho was quite a youth his distant kinsman. Hugh Leo 
Pattinson, well known as the inventor of tlie Pattinsoii proces.s for 
dcsilverising lead, invited him to come to Xcwcastle, and placed 
Inr.i in the laboratory of tlie Felling Chemical Works on the Tyne, 
where the manufacture of alkali by the old Leblanc process was 
ciirried on, with its attendant manufactures of sulphuric acid, 
livdi'ochloric acid, and bleaching powder. After ten years’ associa- 
tion '''ith the alkali manufacture, John Pattinsoii went to Middles- 
brough under Isaac Lowtliian Belli and ho there acquired an 
intiinale knowledge of the iron and steel nianufacturo as it was 
practised in these early days— the days when Bell was beginning 
that long series of researches whieli were collected later in his 
rhtssic '■ Chemical Phenomena of Iron Smelting." In I85S, Pattin- 
<011 left Middlesbrough and returned to Newcastle, where he took 
over the practice of analytical and consulting cliemLt then carried 
on by William Crowder, in the Side, and iii that work, with two 
successive removals to larger premises, he continued until his death. 
In 1890 he was joined ill partnership by his eldest son, Pr. IT. S. 
rmtiiisoii (ilied 1001), and in 1901 by tlio present writer. In IdpS 
was inmuinentai, along with his hrotlier-in-law. ilr. J, W. (now 
Sir Josepli) Swan, the late Barnard Proctor, and others, in fouml- 
iiig the Newcastle (.‘liomical Society, which had a useful and honour- 
ahiii career until, in 1882, it merged its separate iwistence in the 
Society of Chemical liuliistrv; he was treasurer of that Society 
during the wliolo fomteeii years of its existence, was its president 
duriiii: 1871 7.1. and published papers in its Transactions on the 
ueturmiimtion of peroxide of manganese, on the quality of the 
'Uuill eoal iLsed on tlie Tvne. on the determination of arsenic in 

j ‘iiid other subjects. At the meeting of the British Associa- 
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lion in Ncw.'iistlc in 1863, he read a jiaper on the pyrites nsid 
tlie Tvne; lie was also a member of a Commitlcc of that. Associati„„ 
on tlic ipieslion of the illuminating power of coal gas. His fin,, 
having a large practice in the assay of iron and manganese ores, 
he was led lo investigate the conditions under which niangaiics,. 
can he prccipitaled as peroxide, and described before, this Society i„ 
1,879 a method for manganese determination, wliich is still in daih. 
use in lahov.atories wliere these determinations are made, and is j) 
great acenraev and Inistwnrtliiness, Several other papers and 
hv him alone, or with If. L. rattinson or ,1. T. Dnnn. arc fnnml i,, 
the Societv of Cliemical Imlnstry's ,/iiiiniiil. lie wa.s among tin, 
earliest, to hold municipal appointmenis connected with clioinisliv.., 
he was made Gas and Waler E.xaininer for Newcastle in ISGii, and 
Food Analyst in 1871 ; later, when the Food and Dnig.s Ai'i uf 
187, j was passed, he was appointed I’nldic Analyst for Newcasll(., 
for the f'ountv of Norllmmherland. ami for other horonghs iiear 
lie was a Fellow of this Society since ISCii, and had been a M,.,.. 
i’resident. and a Vice-President of file Sociely of Pnlilic Aiialwts; 
was an original Fellow of the Imstitute, for wliich he had semd 
on the Council and as Censor; was an original member of ilm 
Iron and Steel Inslitnic; and was a Vice-President of the Lilnavy 
and Pliilosoiiliical Society of Newcastle. 

He was a man of very varied act iv dies outside his profession -a 
Justice of the Peace, ami an adininisirator in various pluiantlirojii? 
and charitable institutions; ,in entlinsia'lic musician, and president 
of the local Choral Union ; and had the high esteem of all who 
came into contc'iei with him, no loss for his kindliness of dispnsi* 
tioii than for his iiicorrnpliblc nindgluncss .and straiglilforw.a.rJtiess, 

J. T. llr.w. 


AirniUH R|('H.\l{llSt)X. 

llnuN I.''.'),''; Itir.n .li'Ni: 1st, 1919. 

I)];. Aii'niCj: Ilicn-vnnso.x was born in 18o.S, and hehaigc.l in a 
well i\-n(nvn Quaker familv. He was elected a Fellow to ilie 
Chemical tiucietv in 1886. He first studied chemistry under Prt'I 
Crnm Brown in the Universitv of Eilinlnirgh, but rvhen in PTti 
]lr. E, A, Letts was elected to the Professorshijr of Chemistry et 
the Universitv of Bristol, he enteretl as a chemical student under 
Prof. Letts. In 1883 lie s[>ent a year under Prof. Wislicenns in 
AViuzburg. In 18.86 he obtained lire Pli.l), de-gree at Ereihnrg 
University, and he then returned to University (hrllego, Brisinl, ns 
an assistant, remaining there until 1896. In 1888 he was nnnlr 
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.\sso<'i:itc of University College, Bristol. Leaving Bristol in 
iiP went to India, associating himself with the cult of Esoteric 
Puiiflbisin, and gave up the remainder of his life to work connected 
wiili teaching at tlie Central Hindu College, Benares. There he 
chemistry, and for many years was head of the College. 
Puling tlie last ten years of his life, owing to growing ill-health 
;ni<| lack of opportunity, he did little researcli, hut lie was always 
l;f(>nU' intereste<l in what was going on in the chemical worhl, 

I( w;is before lie left Enghiml Ihal the most important rif his 
jnvt'higatlons were carried out. These mostly centred round one 
iliP action of light tin various substances ; and on this sul>jert 
]io |iiihlislied a good many papers. Ilis best piece of work was on 
jho moasurement of light intensity liy the expansion of chlorine 
\vl\cii exposed to sunliglit, and be constructed an automatic register- 
ing apparatus lliat would record continuously the actinic intensity 
of the light under all conrlitions of weather tbrougliout the year. 
Several other jiajiers were of considerable interest; the action of 
light !jii the hyiiracids in juTscnce of oxygen, tbe decomposition of 
Rilvcr chloride under tbe iiilluence of Uglit, and llie action of heat on 
niti'dgeii ]>eroxide, wore all excellent work. Dr. Bicliardson was a 
line investigator, but lie was always far more iiiterestcd in the 
inccliimism of reactions than in the mannlaciure of new suhslatU'OSi 
iicvoi'tholess he was an expert worker, and manv of bis pieces of 
iipparains were marvels of itigeunilv. ,J. X. Collii:. 


.ICHX \v.\Di;. 

Ihmv; -Iani aky LIth. 1S(D; ])iki> Amasi Ihiu, I'dl'J. 

-h'liN W'ADf: was l)orn at l>rptfortl on .lanuarv ll»th, A tragic 

.Hrideiii wiiicli he .sulTevetl oil the 2Sili of July last vear hroiiglit 
li' iisciid a life still in its jirime and full of ilie promise of further 
aclticvciiienl. Whole was riding a motor cycle at Olford wlien he 
(‘(tlliJeJ with a cart whicli hacl suddcnlv turne<l a corner of tlie 
A sliati strm-k liim violently in the upper part of the chest, 
Iraduring four ribs ami damairing a lung. After surviving inr 
lliree weeks and giving his trieiols gn(id reason to hope for Ids 
ultimate recovery, lie ilied sudiieiily on August l.'itli, llilLh as the 
ol a jmlmonarv embolism. 

i'l appraise with full just ice W aile s acc(»mpUslimeut as a si-ient llic 
'ivovker and teaclier, it is necessary to realise that he was intcllec- 
lu.nlly, seli-matlc. In Ids scienlihc development he owed to other? as 
litdeasit is possible for any man to owe. Wades lather was a highly 
"itclleciuril man, of jiromniiiced artistic tastes, and no small power 
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of artistic Ha:onij>lisIinH‘nt. He had a circle of cultured friends, and 
John Wade had the advantage, when a youth, of living in a cullurgd 
liousehold. But his father, who depended upon his salary as 
official of the Kent Water Works Company, was unable to nffr^rd 
liiiji any but an inexpensive education, wliicli had to stop vvlinn 
his scliooldays, spent at Aske’s School, Hatcluuii, came to an eiid. 

He entered, when a youngster of less tliau sixteen, the jniviite 
laboratory of Sir Tliomas (then J)r.) Stevenson, at Guy's 
prepared to tnake himself generally useful. He found there )lr 
Richard Bodmer, the present Public Analyst for Berinonrlsey atvl 
Northampton, who was then, and for many years afterwanis, Ip, 
Stevenson's private assistant. Wade's career was Jiot then clmsen 
and he went to the lahoratory without- definite aims, and mcrelv 
to await developments. The first development came when the ilipji 
lecture assistant at Guy's lost liis reason and offered personal viok-me 
to the lecturers. Watle temporarily tilled the gap thus rcMirlf>r«-l 
inevitable, and after a very short interval of, at most, a few iiiontli!;, 
spout in the laboratories of the Royal College of Science, ho was 
definitely appointed to tho office, and remained in it for about si.'j 
years. 

The only educational scientific lectures he ever attended — save a 
few connected with evening classes at the Birkbeck Institute -wore 
those he thus heard as an untaught lecture assistant, ami so hr 
as he listened to them at all it was as a youth not yet aw.iro 
that chemistry was to reniaiu liis life's pursuit. He was privi- 
leged, it is true, to assist such able teachers as Debus, Tliomas 
Stevenson, Charles Edward Groves, and Reinold, and doubtless such 
contact as he had witJi them carried inspiration; but all were hiisv 
men of whom Wade saw little in the laboratory, and with whom 
his relations were of a quite formal sort. lie never, at any lime 
of his life, even saw a foreign laboratory, and never once sharefl 
the responsibility of researcli with a senior; never, indeed, saw anv 
research in progress save that inspired by liimself. 

For a year or two after his appointment as lecture assistant he 
made no attempt to acquire any real knowledge of chemistrv, i'eiiir; 
l)ut a prankish boy, althoiigli a verv clever one. Ho was soniowhat 
plagued at this time by a mountain of flesh, weighing twelve .simio 
when only .sixteen. Althongli ho tonijilelely got rid of tlii.s troiikk' 
later on, it was only kept under bv careful habits in diet. Bv ISSJ 
his intellectual developisieiit had greatly progressed, and he be^rrm 
to Lake serious tlionght for tlie future, lie gave his eveiiiiiiis tu 
successliil stii ly tor London IMalricnlalion, ami aftt'rwarrls attcji lch 
clas^ses at the Birkbeck Tnslitnte while pre|)aring for the lutei- 
incdiato Science IL’rajTunalion. In 18d6 lie gave np the pctsilioiioi 
lecture assistant, and, for the moment, gave up also all idea oi ii 
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career. He thought of entering the Patent Office, and 
worked for a while in preparation for the necessary examinations. 
Y little later he had some notion of a non-collegiate course at 
Caiiihridg^j and resided in the town for a few weeks during Long 
Yariition; but he experienced some discouragement, and gave up 
the enterprise. At this period his mind was niucli unsettled ; he 
jpl! he was marking time, and was, not unnaturally, depressed. He 
^pent a little time in the laboratory of F. J. Lloyd, and for about 

year was cliemist in a paper works at Northflcet. In 1890, having 
heini a little earlier appointed Gas Examiner under the London 
Coinily Council, he entered into partnership with his earliest col- 
league, Richard Bodmer, and shared for a year ids laboratory in 
Soutliwark Street. About this time Wade took tlie B.Sc. degree. 

Meanwhile his merits liad not been overlooked or forgotten at 
Guv s, and when, in 1893, Groves ceased to participate in the prac- 
tical teaching, and the appointment of an Official Demonstrator 
becaiue necessary, tlie authorities of the medical scliool sought 
Wiule's services. He accepted the post with deliglit, and now, for 
tliR first time, felt that ease of mind which comes with security 
.md a (lelined aim. Retaining ins (ias Examinersiup, he felt able 
ti) mai'i'y, anil took to wife Chira Tbreadgold. He lived first at 
Piuiey, but later, in order to be near liis work, he settled in Trinity 
Square, S.E., and remained there until, in recent years, he went to 
live at Downe. 

It should be understood that, not until the time of hU appoint- 
ment as Demonstrator at Guy's, when he was already twenty-seven 
years old, did Wade's tiiind conic seriously to grips with the subject 
lie was to know so well and teach so admirablv. 

He set to work to organise the practical teaching of the medical 
schuol laboratories on original and stimulating lines, and, when he 
felt tliat this task had been accomplished, he began to gather material 
lor liis text-book. During the slow writing of this book, which he 
uaotuplished with inlinite pains and labour, Wade made himself 
a profoundly learned organic cheinisl. He went to orii.dnal sources 
lor every fact, and being gifted with a most retentive memorv, and 
ail aolive imagination, he stored an immense amount of knowlcdirc, 
and at the same time was greatly stimulated bv {'rolouged contact 
with the original writings of master chemists. His marked critical 
power and sense of proportion marshalled tiie facts of the science 
iul(j an ordered edifice within his mind, and lie became, as X have 
(iaimed, really learned in his subject. He produced an admirable 
kuuk, bill, whal is more imjmrianl, the writing of llie book made 
hs author an enthusiast. The first eilition of the book appeared 
in I'Di, the second in 190D, and the third in 1911. U has been 
ii'inslated into other hmguaorcs, including Pmiuguese. Wade 
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becainfi joint lecturer on clieinistry in 1898, and in 1901, cm 
retirement of Mr. Groves, he became sole lecturer and head (jf 
Departnieut. 

Wade had skilful hands and an instinct for accuracy in all kiii(jj 
of experimental work. Jn his earlier days as a responsible teacher 
he spent an immense amount of time in rehearsing and testiiK, 
methods, and miicli labour spent in improving them never had the 
reward of publication. He was amply stocked with ideas, and began 
research immediately after he had commenced to write his book: 
but, as I shall later point out, his preoccupations and his tempera, 
meat made original work for some years very difficult. 

lie was early interested in the question of the constitution o[ 
hydrocyanic acid, and, like many olliers, possessed at one time thf, 
hope of being able to prepare its iinknown isoiuoride. As the ihst- 
fruits of work done in this connexion, lie published, with h, 
Panting, in 1S9S, a brief paper, in wliich it was shown that in the 
action of sulphuric aci<l on potassium cyanide, a prai-ticallv 
quantitative yield of eitlier livdrocvanic acid or carbon moiioxhlo 
respectively cun be obtained by suitably varying tho concentratidn 
of the acid (T., 1898. 73, 255). fii 1900 appeared a note on thp 
constitution of hydrocyanic acid, which was eventually cxjiaiidntl 
into the highly imporfunt paper (T., 1902, 81, 109C), '■ On the Cue- 
stitntioii of Metallic Cyanides as (le<luced from tlieir Syiilliotic 
interactions.'' Pealing with the faiuili.ir eircuiustance that wlulo 
the alkali cyanides wIkmi reacting with alkyl sulphates or 
yield nitriles, the evnniiles of llu' licuvv metals yiel<] in siniihir 
eireiiinstaiiees alkyl /k'«M‘yanide.-<, Wade showe'l (bal it is logicallv 
impossible to explain the I'afls by assuming the ueeurrence o; 
isomeric change or hv means of Laar's liypotliesis of tautomerlHii 
ill the molecule. of hy<lrocyanic acid. Ifaving shown that all the 
evidence goes nevertheless to prove that the alkali cyanides, no less 
tlian silver evanide, have lliemselves llie carliylamiiie slrudmv 
(although Ilvdrocvanir acid is a nitrile), lie (‘xplaimol all iho 
]jlienomena involved by an ingenious extension itf Xef's livpotlif'i' 
concerning tlie inteniicdiate formation of additive compmimls. Tli'‘ 
paper contains an account of abundant original experimental wurk, 
some of which illiislrates llie author's genius for <leniiiiig the fxaei 
experimental coiidilions necessarv to produce a desired resiill, 

Wade’s subsequent work dealt for the most jiarl will) 
cheinisti v, and was mainly concerned with the properties o( ini.xtiiK-' 
with a constant boiliiig-ptjint. Various circumstances directed lii" 
efforts mto thi.s eliannol. The subject aptiealed first of all to an 
iiitMleiiual prcqKcssession which finds reference iiclow. TIinii. 
in. iiis cyaiii{le work, he came upon a rase whi<-h inijires.scd him 
wilb the practical impoidaiico <jf tltcsc iiiixluri's. lie at one I'lnf 
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lie successfully separated nitriles from nvvcyanides by 
distillation, but later found that tlie supposed /.^ocyanide 
(lions were really hylotropic mixtures of nitriles, alcohols, and 
h\(lro( yaiiie acid, containing but little of the bsocyanides (compare 
j,' lOOO, 16, 156; T., 1902, 81 , 1598). Again, in 1904, he had 
,iii,Prfaken, in conjunction with H. Finneinore, to find an explana- 
poii lor the fact that chloroform made from acetone had projjerties 
j)r;t( tical anesthetic mysteriously inferior to those of the product 
1 , 011 ) alcohol. The practical end of the research was attained when 
ji wiis fouml that the latter always contained traces of etlivl 
cliloride \Yhicii improved its anaesthetic action, and when it was 
ll'^t addition of the same substance to ‘ acetone cldoro- 
feriii brought it into line with tlie alcohol jirodiict. In the course 
ni the very interesting work involved in this investigation (T., 1904, 
85, ^^'nde isolated several ternary and binary mixtures, gaining 
(/L'Ktt skill in fractional distillation and an increased interest in the 
.iitjrct. In the following year lie published a paper on the influent e 
of water and alcohol on the boiling jmiiit of esters (T., 1905, 87 , 
IGaii). In fins is first deserilied a method for the prejiaralion of 
(xter^ I'V a continuous }>rocess, and next a very careful fjuantitative 
;;ni(lv of the fractional distillation of ethyl acetate in the presence 
(if idcoliol and water, during which ternary and biriarv mixtures 
oi ('(jiistant boiling point were isolated, and their })roperties studied, 
111 1909 Wade and Finnernore turned their attentioji to ethyl 
(•dier, having r)bserve<l tiiat while the Ijoiling points fouml for this 
by modern observers were concorda!)!, the variatioii.s in 
iIk- st ilonciits as to its density lay •)ulside the limits of experiment, il 
(■I'liti', The inileomc «jf the worl; (T., lOu'.t, 95 , 1842) w.as a jiroof 
lliiit ether forms a iiinary mixture with water, which boi).*!, with 
(■liiii'inleristic conslaiiev. lower lluui jmre ether. Unless 

lliffeiiire all but tra«-es of wat**r is first remnve<l. it is iiiipossilile 
In iircjiare the jmre subsi.ance by fractional <listillation. Tornarv 
Ii}4oli'(ij)ic mixtures of alcohol, water, and ether were shown not to 
hut the preseme of alcohol was found to raisi' (he boiling 
jinini n] the above Ijinary mixluie as well a.s (U etiiei- itself. 

biiriiig these various sluilies of fraetitmal dislill.atioin Wade 
wishel to del ermine tin* sj)eritie gravilv of individual fractions with 
tile iiigliesi ])ossibl»’ ara-uraev, but fiiuiul it ililhcult, lu spite of gre,'it. 
'■‘.Njicrimcnta] I'are, to obtain results concordant within the required 
Iniiit.s, lie traced tlie errors to an inadeipuicv in the formula 
'ii'iiiiiaiily used for correeling for the Imovanev of air, and in <i ])ii}icr 
l'iii)Ii>hi‘(l with 11. W. Merriman, who liad become ids 1 hmi<iiistiator, 
Ilf hcsitibes some careful exj.ieriinenlal work done in connexion 
'^itli tins matter, and |)ro|)ose<l a new correction fornmla which 
}ifl'i' s:ii is! a.'tory vtilues (T., ! 9<t9, 95 . 2174). Hv this t imc, lia\ing 
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realised by experience the difficulties which occur in the eudeavor, 
tn isolate constant mixtures of minimum boiling point, and \vishi„„ 
in particular to study the effect of variations in pressure on 
physico-chemical “ Individuals ” which were interesting him, tVade 
felt the need of special apparatus. His needs led him to constiact 
(lie " manostat,” as he called it, an instrument capable of con. 
tiuuously maintaining in the distillation apparatus pressures hisj, 
or low with a maximum deviation of +0'2 mm. from the mean, p, 
the pajier which describes this (\V,ide and Merriman, T., 1911, 99 
984), other very ingenious adaptations of apparatus to the require- 
ments of the prohlem will be found. Wade and Merriman 
997) now submitted mixtures of .alcoliol and water to distillation 
under various pressures. They found that tlie composition of tlir 
constant boiling-point mixtures (," azeotropic," or temporarily hylo. 
tropic mixtures, as it was now proposed to call them) varied con- 
tiuuously rvith pressure, and tiiey got*no indications, at any time, 
of the trausilion of such a mixture into a more permaiioutlr 
hylotropic suhstance (" chemical individual ") on the line.s of siig. 
gestions by Wald and Ostw.ahl (Ostwald, 1., 1904 , 85, 511). Tliey 
found that in the case of mixtures of rtiiuinial boiling point tin 
percentage of water present increased with the pressure, whilst tliey 
got evidence that at pressures lielow 100 mm. no azeotrojiic niixlme 
of alcohol and water are formed ,nt all, so that it should be possible 
to obtain anhvdrous alcoliol by fractional distillation at snrli low 
pressures. In a large scale rectifying apparatus, they point out, 
it is possible to reduce the percentage of water to a fraction oi 
1 per cent, by one or two rectifications under 50 mm. pressure. 

The remaining papers were published after Wade's ileath by liis 
colleague, Mr. Merriman (T., 1912, 101, 2129, 2 138). They contain 
an account of the purification, density, e.xpansion, and vapour- 
pressures of ethyl acetate, the work described showing the meticulous 
care and experimental resourceful ness of all that had preceded it. 

Everyone will admit that, the (juality of Wade’s .scientific work 
was of a high order and worthy of his undoubted genius; but it 
may be felt that ils actual amount w.as not proportionate to liis 
characleristic industry. If this he true, it is because his output 
was limited by his temperament and by the large amount of 
e.xtraneous work in w^hich he engaged, fie inherited lii.s lather, 
artistic teniperameut, and it made him crave for a fiiiality and 
perfection in bis work which in a scientific investigation is so rarolv 
piossibh-. He always hesitated to publish, even when his tiotc-buok, 
were full. 

■'t.)n the other It .ml, for some years he spent a great deal of tiiiit 
on very atimir.ahle work done for the Local Ooverninent Botird iti 
curinexion wi'h ihe snbjeet of ship disinfection (/trit. LaoiJ b'o/. 
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J,/. Jlf.P; '907), and, as is well known, (le devoted himself con- 
tinuously to the politics of the London University. In his opposition 
to the concentration of Preliminary Science teaching, he was moved 
I,v the belief that it was against the interests of the medical schools 
as institutions, no less than those of the teacher and the taught; 
and be was able to convert the majority to his opinion. The 
strong support he gave to the maintenance of the External Side 
uf the University arose partly from sentiment-for he was strongly 
indebted to that side — hut it was based also upon thought and 
conviction. He was able to give impressive evidence in its favour 
before the Haldane Commission. He gave his time to those contro- 
versies from a sense of duty, but it must he admitted that he took a 
pleasure in fighting for his beliefs; for, combined with his artistic 
inheritance, he carried a temperamental legacy of a quite different 
kind His paternal grandfather was, in his time, a keen politician, 
and a noted protagonist in the struggle for civil and rcligiou.s libertv 
in South London. There is no doubt that John Wade enjoyed 
heiiig in the arena almost as much as he enjoyed giving attention 
to the fiftli decimal place in his laboratory work. Tii fact, the 
forabination in Iiiin of the artist, scientist, and nmn of affairs was 
somewhat remarkable; the various si'les of him were not always 
known to the same people. 

.\s a scientific thinker Wade was e.specially characterised by an 
earnest belief that cliemistry ought to he liberated from tlie shackles 
of atomistic h^otliesps. He held that all the stoicheiometric laws 
mid ail tliat is special in chemical phenomena are capable of 
explanation from a dynamical point of view. I must point out that 
he held these views wiien quite voung. long before Ostwald had 
ilclivered his Earaday lecture in 1901, and before the writings of 
Franz aid (that -solitary philosopher," as Ostwald calls him) 
were known to him. I rememiier hearing Wade e.xpnuiirl his views 
in 1895, and I re.olised then, as often later mi, how gre.at was his 
iendency to be preoccupied with tile widest and most ge'neral aspects 
of his science,* He always intemled tiiat Ids own researches should 
hoar upon the above great matter; hence his great interest in 
hvlotropic iiiixtiires,. which, had he been spared, were to have 
received much more attention at Ids hands. The sorrow felt bv 
Ills friends for Ids tragic death was intensified by their knowledge 
01 the fact that, freed from his preocciipaliims, and receiitlv provided 
"it I an admirably efficient laboratory, he was liegiiiiiiiig what might 
"('ll lave proved the mos! piolir,,- pcTicd of b-', i;v investi- 
stor His mind remained alert and elastic, ami bis energv and 
^ntimsfasin were unahaterl. 

I iMitiirc iciqiiot,- llif ibove|.iiragraj,I, fioni m aid, If writum Sv ,„vs,lr,n i)„. 
for Aujrust 31, 

VOT, PTIT 
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774 


OBITUARY NOTICES. 


Wade became a Fellow of the Cliemical Society in 1890. He wa? 
a member of the Conncil from 1905 to 1909, and served upon the 
Publication Committee. He was admitted Fellow of the Institute 
of Chemistry in 1891, and received the Doctorate of the London 
University in 1902. He leaves a widow and one son — a youth of 
great promise. F. Gowland Hopkins. 


WIT J JAM ORD WOOTTON. 

Bohn October 5tm. 1884 ; Died October 17Tn, 1912, 

By tlie premature death of this promising young chemist aur 
science has lost one of its most enthusiastic workers. A son of the 
late Staff Engineer W. W. Wootton, R.N., he was born at 
Portsmouth on October 5th, 1884. He was educated at Sir .Toscph 
Williamson’s Mathematical School, Rochester, where he hccaine 
Head of the School. Having gained the Governors’ Leaving 
Exhibition, he spent a short time at the Birkbeck College, and 
in 1902 he entered the Royal College of Science at South Kensing. 
ton. Having passed with disrinction through the curriculum, he 
was appointed, three years later, one of the “ teaching scholars," 
and in that capacity assisted in giving practical instruction in tlie 
laboratory of the college. About the same time he took the degree 
of B.Sc.Lond., with honours in chemistry. In 1906 ne was promoted 
to the position of one of the assistant demonstrators at the time 
of the removal of the chemical department to the new buildings, 
In 1910 he was chosen to fill the vacant post of Demonstrator at 
St. Bartholomew's Hospital Medical School, and there he remained 
until seized with fatal illness. He died on October 17th, 1912. 

Mr. Wootton was a born investigator. His interest in science 
began to show itself early in his school career, and after he became 
a student at the Royal College of Science he soon attracted tlie 
notice of his teachers by his intelligent and ardent devotion to 
experimental work. 

His first independent investigation was embodied in a paper 
on '‘Aromatic Amides and Imides,” which appears in the Trans- 
actions of the Chemical Society for 1907. Other papers followed 
in 1910 and 1911, also in the Transactions. Possessed of an ever 
active mind, he was never so happy as when engaged on new 
problems, and this enthusiasm he was often able to communicate 
to the students under his charge, and by wliom he was much 
esteemed an^’ respected. 

His family wish it to he known that he was to the last a devout 
member of the Church of England. His last distressing illness, 
which he knew to be hopeless, he bore without complaint and with 
quiet fortitude. W. A. T. 
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lid. 1907), and, as is well known, he devoted himself con- 

I"® 1*'® politics ol the London University. In his oppositior 
l„tlic roiicentralion of Preliminary Science teaching, he was njoved 
bv ttic belief tliat it was against the interests of the medical schools 
33 institutions, no less than those of the teacher and the taught; 
and he was able to convert the majority to his opinion. The 
strong support he gave to the maintenance of the Externa! Side 
ot tlie University arose partly from sentiment— for he was strongly 
iiulebted to that side— but it was based also upon thought and 
conviction. He was able to give impressive evidence in its favour 
before the Haldane Commission. He gave his time to those contro- 
versies from a sense of duty, but it must be admitted that lie took a 
pleasure in fighting for his beliefs; tor, cornbi.ied with bis artistic 
inheritance, he carried a temperamental legacy of a quite different 
I kind. His paternal grandfather was, in his time, a keen politician, 
jiiid a noted protagonist in the struggle for civil and religious liberty 
in South London. There is no doubt tliat John Wade enjoyed 
being in the arena almost as much as he enjoyed giving attention 
to the fifth decimal place in his laboratory work. In fact, the 
combination in liim of the artist, scientist, and man of affairs wa.s 
somewhat remarkable; the various sides ot him were not always 
known to the same ))eopIe. 

As a scientific thinker Wade was especially characterised by an 
earnest belief that chemistry ought to he liberated from the shackles 
of atomistic hyiiollieses. lie held that all the stoiclieiometric laws 
and all that is s|iecial in chemical plieiiouiena are capable of 
ex]ilanatioii from a dynamical point of view. I must point out that 
tie licld these views wlicn quite yomig, long before Ostwald had 
ileiivcred iiis Faraday lecture in 1904, and before the writings of 
Franz Wald (that “solitary philosopher,'' as Ostwald c.ills him) 
were known to him. I remember hearing Wade e.xpoimd his views 
ill 1S95, and I realised tlien, as often later on, how great was his 
tendency to be jireoccnjiied with the widest and most general aspects 
(It Ills science.-* He always iutendod that his own researches should 
bear upon the above great matter; hence his great interest in 
liylotropic iiiixtnres, which, had he been spared, were to have 
received much more attention at his hands. The sorrow felt by 
liii ivlends for liis tragic death was intensified by their knowledge 
of the lact tliat.freeil from his preoccupations, and recently provided 
Witii an admirably efficient laboratory, he was beginning what might 
'veil have proved the most prolific period of his life as an investi- 
gator. His mind remained alert and elastic, and his enervv and 
enthusiasm were unabated. 

I V.-Iitiirc 10 ,|U 0 ti. tlio p;iraj;ra|.li fiom an arlidc wiitU'ii tv unwclf in lli,. 
(■i'.io If^ypihl iPrrfi. t'or .\iigust 31. I'lrz. 

viib, cm. ' 



774 


OBITUARY NOTICES. 


Wade became a Fellow of the Chemical Society in 1890. He 
a member of the Council from 1905 to 1909, and served upon 
Publication Committee. He was admitted Fellow of the Iiuiitutp 
of Chemistry in 1891, and received the Doctorate of the Loiidou 
University in 1902. He leaves a widow and one son — a youtli 
great promise. F. Gowland Hopkin-«_ 


WILLIAM ORD WOOXTON. 

Born October 5th, 1884; Died October ITtii, 1912. 

Bv the premature death of this promising young cheTni.5i; 
science has lost one of its most enthusiastic workers. A son of t]in 
late Stair Engineer AV. W. Wootton, R.N., he was born a; 
Pnrtsmoutli on October 5th, 1881. He was educated at Sir Joseph 
Williamson’s Matlieinatical School, Rochester, where lie lecHnie 
Head of the Scliool. Having gained tiie Governors’ Leaving 
Exhibition, he spent a short time at the Birkbeck College, and 
in 1902 he entered the Royal College of Science at South Kensiiiff. 
ton. Having passed with distinction through the curriculuni, he 
was appointed, three years later, one of the "toacldng scholfirs’’ 
and in that capacity assisted in giving practical instruction in the 
laboratory of tlie college. About the same time he took the degree 
of B.Sc.Loiid., with honours in chemistry. In 1906 lie was jiromotf ; 
to the position of one of the af.sistant deisionstrators at the time 
of the removal of the chemical departinent to the new bnildincrs, 
In 1910 he was chosen to fill t-lie vacant post of Demonstrator at 
St. Bartholomew’s Hospital Aledical Scliool, and there he reinaitiH 
until seized with fatal illness. He died on October I’lh, 1912. 

Mr. AA’ootton was a born investigator. His interest in science 
began to show itself early in his school career, and after lie became 
a student at the Royal College of Science lie soon attracted the 
notice of his teachers by his intelligent and ardent devotion to 
experimental work. 

His first independent investigation was embodied in a paper 
on “ Aromatic Amides and Imides,” wliicli appears in the Trans- 
actions of the Chemical Society for 1907. Other papers followed 
in 1910 and 1911, also in the Transactions. Possessed of an ever 
active mind, he was never so happy as when engaged on new 
problems, and this enthusiasm he was often able to conimiinicate 
to the student-s under his charge, and by whom lie was niiich 
esteemed and respected. 

His family wish it to be known that he was to the last a devcnit 
mejnber of the Church of England. His last distressing illness, 
which lie knew to be hopeless, he bore without complaint and witli 
quiet lorLitude. \y. A. T. 
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Action of Tartaric Acid on Tin in 
the Presence of Oxygen. 

By Alfred Chaston Chapman. 

[v- ^ t-echnical invesligalioti with which I wag 

(oiKfriie.'-l four years ago, I had occasion to ascertain the effect of 
ai^iieoiis solutions of tartaric acid on tin under varying conditions. 
Tu the course of the work I noticed certain plieuoineua winch T 
ttouhl not understand, and wliich appeared to ine to be of sufficieiit 
interest to justify a more detailed and systematic study of the 
reactions involved. To this end I decided partly to immerse rods 
of pure till in moderately dilute aqueous solutions of the acid, and 
as the action was to take place at the ordinary temperature and 
would be a very slow one, I thought tliat the most convenient 
method of conducting the ex])erimeuls would be to employ deep 
wide-inouth bottles closed with corks, the tin rods being passed 
through lioles bored in the corks, and so held in a vertical position 
ill the acid solution. The bottles had a capacity of about loO c.o., 
and in each there was one rod. Jt should be stated that in all 
cases the corks were bored enlirtdy through, and a very short 
length of each rod projected as a rule above the top of the cork. 
Twenty of the bottles eonlained a o per cent, soliuion of the pure 
acid in distilled water, whilst in live a 10 ])er cent, solution was 
eniployed. The tin was the purest supplied by Kahlbaiim, and 
on analysis was found to contain only minute traces of impurities, 
The rods were approximately V mm. in diameter, and the length 
actually immersed in the liquid was usually about 10 cm. The 
liottles contained llie acid solution to the level of their shoulders. 
bO tliat when the cork wit!) its rod of tin was inserted, each bottle 
contained a few c.c. of air between the level of tiie liquid and the 
bottom of the cork. I have felt it necessarv to enter into these 
details, since they have an important liearing on the results obiaiiicd, 
Tlie bottles were all expo.sed to full daylight and kept at ordinary 
;aiiiospheric temperatures. At the end of some months the surfaces 
of the rods were seen to be distinctlv etched, and later small, 
colourless crystals formed on some of the rods. Similar crv.stal.s 
also occurred at the bottom of some of the bottles, and at the time 
1 thought that tliese hail become detached from the rods. T.ater 
1 found tliat, although tiiis did account for some, there could be no 
doubt that a i>roportion of the crystals had never formed on tlie 
surface of the metal. The action was evidently a very slow one, 
Slid the bottles were left unopened for about three years. At tlie 

3 E 2 
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end of tliat time it was found that in Uie bottles coiitainitig 
10 per cent, solution of the acid very little action had ocdnrof] 
and in no case ha«l the crystals formed as readily as in the wtakrt 
solutions. 

In the liglifc of what was subsequently learned as to the 
of tliis action, it will he seen that this may have been to 
extent a matter of accident. The bottles containing the weaker 
acid could he divided into three groups: (1) Those in wliioh 
apparent action had taken place, the tin rods being peifecUy hriglit 
though sometimes slightly etched, and the contents of the houle? 
entirely free from crystals. (2) These in which the tin had olivioiislv 
been very much acted ou, the rods being more or less covcveri wiiir 
well-formed crystals, whilst in some a further amount of crysl.iilinp 
deposit occurred at the bottom of the bottles. In these cases tJ;e 
acid solution was colourless, au<l had very little odour, Pi 
these tlie tin had been very considerably acted on, tlie rods beiii; 
closely coated with crystals, which were, as a rule, smaller and Ipsj 
well defined than those in the preceding group. In four of tlip 
bottles the ro<ls had been completely eaten through at the .snri'ac^ 
of the liquid, and the acid solution was distinctly coloiit'ed, the 
colour ranging from a pale straw colour to a dc*e]> orango-red with 
a slight greenish fluorescence. Tlioso solutions had a distinct odour 
suggestive of slightly charred sugar. At first I thought that the 
dilTercnt behaviour of the metal in those various experiments 
be due to sligiit dilTerences in purity, but very careful aiialvsi? 
showed no appreciable iliiTerence between the degree of jiiiritv of 
the rods which had been acted on and wliicii had not, and ui 
attempt to increase the action by wrapping portions of tlte rous 
with platinum foil gave entirely negative results. Some ui the 
crystals, when dried to a constant weight in a vacuum de.dccator 
over sulphuric acid, gave the following restilts oti atialvsis; 

0-2135 gave 0-121 SnO.. Sn~14 GG. 

0'2296 ,, 0-1503 CO] and 0-03G1LO. TT-1'7.J. 

CjHjO^;Sn requires Sn^-U-57; C - 17-‘J;^; H-^IAO per cent. 

A further portion of the crysialliue suUlanco, when dissolved in' 
dilute hydrochloric acid, produced exactly the same rotation of tht 
plane of polarised light as a solution cunlaiiiing the 
quantities of tin and tartaric acid in the proportion.s neccssarv in 
form stannous tartrate. Tlie crystals consi.sted therefore, as midi; 
have been expected, of stannous tartrate, a substance which, solar 
as i am aware, has never previously been obtained lu this imiiuier. 
Inasmuch as the corrosion of tiie rods was most marked at tbf 
surface of the liquid, it ajipeared very j)rol>able that o.xy^en 
concerned in tlm; jirocess, and an ex])eriineiil was devised to test 
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jjij. point- A roll of pure tin foil was partly litimersed iu a 5 per 
p aqueous solul.ioii of tartaric acid contained in a small glass 
which was sealed on to a manometer, so tliat any absorption of 
i[ir' oxytreu could be measured. Within a very short time of coni- 
the experiment tlie pressure began to fall, and at the end 
fit otic hay it bad hecoine reduced from 929 mm. to 845 rnm., and 
it liic eii'l of two days it had fallen to 827 mm. (a point which 
(.inC'Toudcd witli tlie absorption of jnore than half tlie oxygen). 
'[tiC liu was greatly corrotled at the surface of the lirpiid, whilst 
till' iintiierscd portion remained ])erfectly bright, ami was apparently 
iin;iti.icked. At the same time a fquaiility of a white, flocculent 
Mihsi-mcc separated. This entirely ronfirnis the staletiieiits of Tlall 
(I Jit/fi'. Clii'itt. Soc., 1883, 4 , 440) and of Lehmann (Arch. 
Ihi'i'i' I" , 1907 , 63, 67), that in the absence of oxygen, tartaric acid 
l,;,s cere little action on metallic tin. An examination of the 
liqiiiils iu which the tin rods had been immersed was next made. 
]t \v,is found tlial, on adding a solution of calcium chloride to the 
brown liqui<l, a ImfT-coloured, gelatinous precipitate was obtained, 
wliihi uo precipitate was formed in the colourless solutions. As it 
^vas tlioughl that this miirbt be the calciuui salt of some organic 
;u-)(i mrrneil by tlie action of the tin, a quantity was prepared, 
iiliAj-cd. thormiLdilv washed with water, and dried at lOU'. Tt was 
uoiired that <luring tlie wasliing, as soon as almost the wliole of 
tiip excess of calciuin lind been removed, the precipitate commenced 
TO pass through tlie paj)er. giving an o[)alescent liltrate. The dry 
nibsiattce, which had a yellow colour, was fonml to contain 62 per 
(’nir. of till, and to be praciically free from carbon. 

Tt was tlien observed iliat soilium cliloride, iodiuiu acetate, 
hvflroL’cii clihudde, and other electrolytes all produced a similar 
].reci[’i(ate, and ii became evident tbat the li(pd<l consisted of a 
collcidal solution of soinc oxide of liu. A quantity of the brown 
sr^huion was tlierefore pul into a parclimeni tbimble, whicli was 
sarroimded bv distilled water, the water being clianijed dally until 
ihf (iiedysale was no longer acid. This dialysate was found to 
c^aitain rni iri<' acid, bui no trace of tin. It was colourless, ami 
rcniat'K'd «'cloiirless oven when concentrated to a cerv small volume. 
Tlie litjtiiil ill tlie ihimble when eva[)orate«l to drvness left a 
yelli>\visii-red. transparent m.iss, whicli was free Irom organic matter, 
;uid when dried at T'O- c<miai!ied (il’.") jx'r cent, of tin. It was 
Vi'i'v iivgroscopii’. r.'ipidiv absoidiiiig move than 1*5 p(‘r cent, of its 
weiglil of uioisfnrc when exposcrl in a ilrv state to the air. A 
va'ighed ipiautiiv of tiu* siilistance was heated on the wattu’dnit !i 
^■'ith a known vednine of slandaixl potassium dichromate and 
mllihiiric acid, and at the end of two days the unreduced cliixuiiic 
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acid was estimated. Considerably less chromic acid was used than 
would have been the case if the whole of the tin had been in thg 
stannous condition, and it was clear that' the substance was eithpj 
a mixture of the hydrated stannous and stannic oxides or possibly 
contained an intermediate oxide, the lower oxide or oxides con. 
stitutiiig at least tliree fourtlis of the total. This substance wus not 
soluble in water even on beating on the water-bath for some chvs 
On evaporating the brown liquid in the dialyser, no separation or 
gelatinisation occurred until it was almost completely evaporated 
to dryness. The gelatinous matter which separated at this point 
was readily soluble iu water,, giving a clear solution, but when once 
it had been evaporated to dryness, the residue was completed 
insoluble. Although not identical iu quantitative composition, it 
is no doubt essentially tlie same qualitatively as the product |)ro. 
diiced by precipitation with calcium chloride and other electrolvte;;, 
The brown liquid in the experimental bottles was found to contain 
0 063 gram of tin per c.c., whilst the colourless liquid contained 
only O'OOG gram of tin per c.c. On passing hydrogen sulphide into 
tiie coloured solution the colour changed to a very dark brown, 
but no precipitation occurred. On adding a few drops of hydro- 
chloric acid, liowever, a dark brown precipitate of sulphide at once 
formed. The addition of hydrogen sulphide to the colourless lir|ind 
from the bottles caused an immediate precipitation. In the ne.\t 
place, it was decided to study the behaviour of the pure cryslallisd 
stannous tartrate towards water and tartaric acid solutions. On 
heating stannous tartrate crystals with water, decomposition occursf, 
a colourless, opalescent liquid being formed, wliioh remains 
opalescent even when filtered through papers of the closest texture, 
On passing hydrogen sulphide through this liquid, no precipitation 
is formed, but a deep brown liquid having a greenish fluorescence 
results. The liquid itself was .strongly acid to litmus, e-iid evidentk 
consisted of tartaric acid and colloidal stannous hydroxide resultin': 
from the hydrolytic dissociation of the tartrate. The solid stannous 
tartrate was next heated with 1 per cent., 2 per cent., and o per 
cent, solutions of tartaric acid. At first no action appeared to take 
place, and after heating on the watcr-halh for six hours, little more 
than a trace of the tartrate had dissolved. The clear, supernatant 
liquid gave an immediate slight brown precipitate, showing that a 
little tin had passed into solution, but tliat no colloid had formed, 
On continuing the heating for several days, it was observed that 
the tartralc dissolved slowly, and that the liquid, wliicli wa?, of 
course, originally colourless, gradually acquired a deep brownish- 
yeliow colour with a greenish fluorescence, and closely resembled in 
appearance the contents of certain of the experimental bottles. On 
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hytlrogen sulphide into this liquid, no precipitation occurred, 
brown coloration, characteristic of colloidal stannous 
-id]>hi'lc, resulted. On continuing the heating for a further period 
or six day?, it was noticed that tlie orange colour of tlie solution 
giving place to a bluish-white, opalescent liquid. This 
,,\ve no precipitate with hydrogen sulphide, but only a light yellow 
ooloratioiJ. On the adrlition of a drop of hydrochloric acid, a yellow 
pivcipii'de of stannic sulphide (probably with some oxide) at once 
foiniid. On heatijig some of the crystallised stannous tartrate 
iviili ^ cent, sohitiou of tartaric acid in a sealed tube, no 

fhaiH’e was observed, although the heating was continued for 


5,>vcjsd weeks. 

these experiments appeared to throw a great deal of light 
on the nature of the reactions occurring in tlie experimental bottles, 
it was decided to heat some of the orange-brown liquid from one 
ni the Ijotlh's on the water-bath with free cxj)osure to air. At first 
the colour deepened sliglilly, and then gradually became fainter, 
;iiuil at the end of a \Yeek a blui.di-wliite, opalescent liquid remained, 
in-cciseK* similar in aj)pearance to that obtained in the above 
Dxpennient with, the stannous tartrate. A small quantity of a 
colourless, transparent jelly separated, wliicb doubtless consisted of 
the £el of colloidal liydratetl stannic oxide. This liquid gave only 
a vellow coloration with hydrogen sulphide, but on the addition 
of a drop oi hydrochloric acid, a copious precipitate formed. On 
aldiiiL' a drop of hydrochloric acid to the colourless, opalescent 
ihpiid, a gelalirioiis precipitate formed which dissolved in an excess 
0! tlie acid. Tlie liquid evidently consisted therefore of a colloidal 
solution of hydrated stannic oxide, produced from the coloured 
solution by atmospheric oxidation. On adding a little hydrated 
siaimous oxide to the colourless solution, the orange-brown colour 
I'eturned. 

In the light of ilie results of these experiments, T think the 
rcaciions occurring in tlie experimental bottles can be coiiipletelv 
cxpliiined, CVrlain of tlie bottles had by chance (for at the time 
I atlri'nitcd no im}>ortance to tins poiiiU been closed with well- 
iiiniii: corks, and consequently the only oxvgen available was that 
coiiuiiiied i:i ilie few c.c. of air above tlie liquid. Tn these, jirac- 
tir.lly 110 aiiion orenrred, the tin remaiiiin£f quite bright, or, at 
ihe most, exliibiiing an etched appearance. In others, however, 
owing cliicllv to the fact that the tin rods were not quite round, 
ini'i so did not tightly close the holes bored tlirougli the corks, air 
^ouM enter so soon as a reduction of j'ressure, due to the union of 
cxvgf.ni with the metal, occurred within tlie bottles. A very gradual 
ijUj'ply of oxygen was thus uiaiutained, in a manner which could 
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not liave been improved upon if llie experiment had been specially, 
deviled for the purpose. Tt is quite clear that uinler the inlhiemj’, 
of the tartaric acid the tin is readily attacked l)y oxygen, will] 
rdi'ination of stannous tartrate Under Die coudiliotis of t],p 
experiment this probably, in Die course of time, forms super- 
aalurnted solution?, from whicli the tartrate slowly cryshiilisp^ 
usually on Die surface of the tin, but occasionally 
the surface of Die glass. The tartrate so formed iiuflci.. 
iioes dissociation, and the resulting stannous hy’droxide, in tlie 
presence of Die verv limited supply of air, undergoes slow oxi(l:iiio,| 
with tile formation of the coloured conqioiuid above mention^,] 
Owing to the fact that only a very small quantity of oxygen was 
able to obtain access to Die contents of Die bottles, aiul Duu i]jis 
would have to serve the double purjiose of oxidising the tin and 
of o.xidising the stannous salt formed, lliis coloured compound 
escaped conversion into the colourless stannic compound, wliieli 
would undoubtcilly have taken jilace if there had been free ac('c?< 
of air or less tin. Owing to tlie great juirity of tlie slamiou!: 
tartrate formed under these conditions — that is to say, to i]i(. 
absence of electrolytes — D'e resulting colloidal solutions e.xhiliito'i 
a high degree of stability, amt, as will be seen liy reference to tl;p 
numbers given above, attained a considerable strength. Inci- 
dentally, it will be seen that these results are opposed to tlie 
statement of Bouquti (•/. I’liant). i'him., 1^17, 11, -loD), thiit 
strannous tartrate dissolves in hot water witlumt decomposition. 
Several observers have called altenlion to the formation of a durk- 
coloured componiid intermediate bet ween stannous ami staiinii' 
oxide, the comjiound liaving been first referred to bv Fremv in 
1844, who obtained a reildisli-coloured powder bv adding mela- 
stannic acid to a solution of stannous chloride, but. so far as T am 
aware, it has not been hitherto obtained by direct oxidation of the 
lower oxide. This coloured compound has lieen regarded as a 
compound of the two oxides, but the above nuxle of formation 
rather tends to support the view (hat it may be the hydratcD 
sesquioxide, the existence of which is verv jirobable. on thcoreticai 
ground^, and which receives nirDier .support from the fuel iliai 
the cxistcime of tin Irielhy! has been delinitciv esfablidied hr 
■Ruglieimer {.\>iiuihi,. 19 nS. 364 . .qi). As again'! the virw that tlx.' 
coloured substance is a molecular compound of stannous and siaiinic 
oxide. Du- following exi’-criment mav be inviaiu-ed. 

Soliilioiis were luaqiared containing slaiiixtim >iil|>liali‘, :iUih:cni!e-, 
j)Oi>u!piiai e, : ml fjnantilics of sulhhuim' acid, va.rving finm ’ !■ 
-0 per '•ent. Tlie«r solutions were allowerl to remain, and a! tiic 
eml of some weeks it was loiiml that in all cases a certain amount 
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(ol'iiir <lev(!lo])f:rl, llio colour })eing deepest in tlic solutions 
the largest proportions of sulphuric acid- Under these 
(Oiirlitioiis it is almost inconceivable that any compound, such as 
^iiinous staniiate, should he capable of existing. Attempts have 
made to isolate the intermediate oxide and to prepare salts 
rorresponfUng witii it, but up to the present without success. This 
\^oi'k is being continued. Mr. Emil Ilatschek, who has been kind 
enough to examine the coloured colloidal solution ultra-inicro- 
M’opically, reports as follows: 

•' por the purpose of nllra-iiiicroscopic exaniination, Ihe soltdioi] 
diluted to fifty times its volume, and the dilute sohilioti was 
(xaitiiiied witli the Jentzsch and the Reichert iiUrarCoiideiisors. Oii 
ijiliitiiig tlic solution with tap water, it became turbid, and showed 
a)i onorinous number of submicrons. The solution accordingly 
appMi's to undergo coagulation by the small amount of electrolytes 
jn-epcnt in tap water, and thus exhibits a sensitiveness not usually 
ioinid in the classical stannic acid solutions, but characteristic of 
certain solutions of aluminium hv<lroxide. 

■ If distilled water is used, the dilute solution is perfectly clear 
and stable. In the uItra-micro.sco])e it shows a small nund^cr of 
parricics, probably due to incipient coagulation by carbon dioxide 
coiiinined in the distilled water. The solution, like the known 
solutions of stannic acid and piaclicaliy all solutions of metallic 
hvdi'o.xides, is therefore .also .'iii emulsoid solution." 

Mv best thanks arc due to my assistant. Dr. E. Wcchslor, for 
raluable assistance in conne.xion with this work. 


LXXIX. — Jh.iiiblv With Ao-tmu.' of 

lisofion and fhc Cri/sUdli,':afion of ^drer Iodide, 
Sdeer Bronude, and Cnproos Iodide. 

by Jamks Kunkst M.\i;sn and WiLLtAM Ci.audk Rhymes. 

In bUn (T.. 97. 2207) some liquhl ether compounds cl cloublo 
li.iloc-ni sails were ilescribcd. which were eliiidU* iiiereurv oumptiunils, 
hul silver iodide, cuprous iodide, and lead ietdide were found to 
L'lvc li'p.iid rt))iij>j)mids with lithium iixlide and cllif?r. In llic 
M't’sctil papci' a I’omjdclc scries of ervstalhiie double salts of silver 
iij'lidc with the alkah-mctal iodides is rlcscidbcd. These salts are 
C'i tli^* ty[)e lMI,2.\c;l. Eviihutce is also ^iveii of the existence of 
^ilis uf the ty[)c ldI,3Agl, ami of salts containing less than 2Agl. 
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Wfi have also made, but have not completed the examination of 
a series of double cuprous iodides. It was found that when tlie 
ethereal solution of lithium silver iodide {lae. cit., p. 2308) 
allowed to evaporate, crystals of silver iodide were deposited, atnl 
that these crystals, together with the deliquesced lithium iodide, 
were soluble in acetone, and crystallised out again on evapor;iii,j„ 
of the acetone. In a similar way, silver bromide and cuprous iodidj. 
have also been obtained in the crystalline state. 

The salts described in this paper w'ere obtained by crystallisatio:, 
from acetone, and most of them contain acetone of crystallisatio)), 
They lose this acetone with great rapidity on exposure to the ^ir, 
and either emoiTsce and crumble to powder or deliquesce. The 
determination of tlio acetone of crystallisation thus presoiitrd 
considerable dilTiculty. Tlie method wliich was in general adopted 
is as follows: The double salt with some excess of solvent was con- 
tained ill a J..3ehig drviiig tube; a current of dry air was passed 
through the tube until the excess of solvent was removed; acetone 
vapour was then passed through the tube until tlie crystals bc^an 
to liquefy; then dry air was passed until the crystals were just dry, 
The inetliod. perlnqis. doe.s not lend itself to extreme accuracy. Inu 
it gave fairlv eonpistent results The lithium, sodium, ammnniiun, 
and potassium double pilver salt? deliquesce in contact with acefoiif 
vapour under rliese condition?; the rubidium and cesium salts 
do not. 

Co<.<ium Siirn- Jcil'nh, CsT,2AgI. 

Tliis is the onlv .<aU of th? series which does not take up acetoiio 
of crvstallisaticn. Tt is more soluble in cold than in hot solution, 
diflering in tins also from the other salts. It is also much the 
least soluble. It was obtained by dissolving a mi.xture of cx'siiim 
and silver iovlides in tlie molecular projmrtion of 1 to 2 in 20 to 
30 times its weight of acetone coole-l with ice and salt. Tlie solution 
was tiltered from a little se<liinent, and crystallised by evaporation 
of the acetone. Tf the solution is warmed, the salt is precipitated, 
but not in goo<l cryst.ah. On evaporation the salt separates in loiij, 
hair-like crvsiils, wliicli are colourless ami donhle refracting willi 
straight cxiinction. Thev remain colourless up to their mehin? 
point at aboiit 21UT The fusion is yellow, and quickly separates 
a yellow solid, probublv silver iodide. The cr 3 'stals are free from 
acetone, and are slalile in the air. Thev do not absorb acetone o: 
water va?-onr, l;u‘ wiien jdaced in water decompose with separaiion 
of silver iodide. The crvstiils lust less tliaii 0'3 per cent, of their 
weight on iicuinig, .'iml were tlierefove tree from acetone and water, 
Found, Ag[ ^ (;:T9. 

f‘sJ,2AgI requires Agl- Gi l per cent. 
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Rulidintn Silver Iodide, KbI,2AgI,2C3H,0. 

'j’jiis sjilt is obtained when rubidium iodide and silver iodide are 
dissolved in acetone, and the solution evaporated in dry air. 

II. is o.vtremely soluble in the solvent, and a hot, strong, saturated 
sol'.diou crystallises on cooling. The crystals were obtained in 
Ijaiisiiarent, colourless needles, double refracting, with straight 
fCliiiction; on e.vposurc to the air they lose their acetone and 
criimWe to powder. The dry salt does not delirptesce, but absorbs 
,vcier slightly from the air: 

Found, CjIIcO — 14'8. 

KbI,2AgI,2(.bII„0 reejuires C3lt,;0 — 14'5 per cent. 

Found (in dried salt) Agl = 68'67. 

RhT, 2AgT rerpiires Agl _68'9 per cent. 

Kiibidiuni iodide does not apjiear lo form a double salt witli silver 
ioiiiile ill equal molecular proportions, or, at any rate, the compound 
Kill. Agl ' is not soluble in acetone at the ordinary temperature. 
Pniiie oi tiie rubidium ioilide is left imdissolved. More of it, how- 
ever, is dissolved than corre.sponds with the formula RhI,2AgI, 
Siiirc rubidium iodide and silver iodide separately are searcelv at 
ell soluble in acetone, anotlier double salt, containing a larger 
iwiouiil of riihidinm iodide, is perhaps indicated possibly 
:!RbT,3Ag[. A salt with excess of silver iodide, of the formula 
El.iI,3AgI, is also iiidicaled, hut has not been analysed. It was 
noticed, when dissolving the salts in the proportion 1 : 2, th.at the 
silver iodide dis.solved before the rubidium iodide, and on addition 
0 ! Biiotlier molecular )iroportion of silver iodide it dissolved when 
flic liquid was cooled, A Utile below 0“, the whole solution froze 
to a Inard, solid mass. 

Potminun Silver Iodide, KI.'IAgT.dCjHjO. 

The pthassiuii) salt was obtained in the same wav as the rubi-iinm 
salt, and gave crystals closely resembling the latter in appearance; 
Foiiii.l, Cyr,;0 -MG'36. 

Ivl,2AgT,2(',tIjO requires CjlT,/!) 1.5-4 per cent. 

The result is perhaps as accurate as one could expect from llie 
slight liolil (lie s.ilt has on its acetone of crystallisation: 

Found (,in dried saitt, 1\T — 2.5-5. 

Kl,2.\gT requires KI = 2C-1 per cent. 

llic salt on cxjiosurc to the air loses its trausiiareucv with loss 
of acetone. The ticetone free salt takes up water from the air 

‘la- '.'ph UM.tgl.tH..O lias siii.-v li,.,.,! . it, lain, .J l.y . rj.sialliiiition tu'iii a 
■I'ixtiiro i-l iii-i'l.iih' niul w.Tii'i'. 
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wiilioufc deliquescing. Tdkc the rubidium salt, a solution t;)]i 
obtained in acetone of pot^assiuni and silver iodides iu the propniil,,,] 
of KI to 3Agr. Ill a freezing mixture of ice and salt, tlie solufu,-, 
if not too diluted, freezes to a solid mass. When wanned, itg 
solution deposits some of the silver iodide in the auiorplions form 
Potassium and silver iodides dissolve in acetone also in 
proportion of Kl to Agl. On evaporation of the acetone, crvs},,p 
are left which deliquesce in moist air, forming a solution 
which crystals of silver iodide eventually separate. Putassmin siKcj; 
iodide, KT,2AgT, is soluble iu other ketones, such as lueihvl clhv! 
ketone, wiiich gives a solution of a deep orange colour. l)if-i]ivi 
ketone also dissolves it-, hut not quite completely, aiul possiblv 
decomposition occurs. The solution in diethyl ketone, like iimt in 
acetone, is nearly colourless. 


Sod'nim Sih'ir /uJidc, Na l,3AgT,3C;JT^O. 

This salt forms colourless, transparent, needle-sliaped rrv.<tal«, 
double refracting, with straight extinction. 

It is e.xtremely soluble in acetone, and on evaporation of \h 
acetone a jelly-like mass is left, in wliicli the crystals gradunllv 
form: 

Found, C2n^:0 = 21‘59. 

XaI.2AgT,3C;;ir,.,0 requires ('.Jl, 0 --'dl Ol jier cenl. 

Found (in dried salt), A<:I -701. 

XaT,‘2Agl reipiiros A^T 7-rS per cent. 

Sodium and silver iodides dissolve in acetone in equal jnole<'iil;ir 
proportions, but the crystals on evaporation do not appear to li*? 
liomogoneous. Nor lias the pheiiumemm of solution in llicse pro- 
portions the same siguiiieance as tlie solution of the salt 
since sodium iodide by itself is readily solul)le in acetone. 

Lit hill I/I Sil !■< r / ndi'/f. 

This sail crystallised well irom rlrv ac-:T<.me in ('''Iftiirlcss luvdlc?, 
with strong double refractif)n and .straiL'lit extinction. 

The delcrmination of the acetone of crystallisation did imt cive 
very concordant re.siilts. liie amount varying between tiiree and faiir 
molecules. Ihe salt iloes not crvstaliisc out at. all wlion the sobuieu 
is allowed to evajmrate expcsi'd In the air. The crystals .aia* oblaiiu''; 
by c-v,'ij)orali'ig the aeelon<‘ in a curnuit ef dry air. Wlieii th' 
acetone solution exposed to the atmospliere crystals of silvci' 
iodiile are gradually formed. This rlieiiouieiion is rcfi'rred loa''';ui; 
later. 
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A mtiioiiiinn Silrtr ItuHde, Nir^T/iAgTjSC^II^O. 

'J'iiis salt crystallises well from acetone iti colourless ueeilles, 
ijoul'lr refractiiig, with straight extinction. We have not at present 
^Iiiia ieiit crystallographic evidence to determine wlicther the cryslal- 
iiiie forni of this salt is dillercnt from that of the potassium salt. 

Found, 021150 = 21 - 8 . 

SH4l,2AgI,30.,H,;0 requires CyijO^l-l-O per cent. 

Found (in dried salt), j\gl = 77-0. 

NiIjI,2AgI requires AgI = 76-4 per cent. 

.\n ettiylaininc hydriodide-silver ioilide was also crystallised from 
ncoione, and reseinhlwl the ainmoidiuii salt in general appearance. 
Tliere seems to he no doubt that a whole series of organic compounds 
of this type are cajiahle of existing. 

f.'ryrtnf/isrd Silitr luilah. 

U iien a solution of silver iodide in litijiiun iodide and acetone 
is e.vpcsed to the air, after some day.s crystals of silver iodide hevin 
to form and grow in the solution. The crystals are of the hexagonal 
form and transparent, and tliere seems to be no difficuUy in 
olitainiiig crystals in this way of any desired sise. Silver chloride 
also dissolves in an acetone solution of lithium iodide, and silver 
indide crystallises from the solution. These crystals were analysed 
l.y conversion into silver chloride in a current of clilorine. As" the 
iodine is displaced by the chlorine, the crystals crumble to powder 
without heat being ai'.plied to tlieni : 

O'Olt’U gave O'STIG AgC'i. Ag.i l, r7. 

Agl requires Ag = lo-9 per cent. 


CnidiillisiJ Sill •tr lirouiiile. 

I.itimuu bromide and silver bromide dissolve fairlv well in acetone, 
ill the in'oporiions of I.ilfr to 2 .\gTfr. like cai.siiim silver iodide, 
tlie soluliility is grealest in the cold solution. As the teniperaliire 
is allowed to rise, silver liromide crystallises out in large, flat, 
yellow, lraHsj):;rcnt |)lates, which are very tough and ilexildc. To 
m.umii good crystals, the acetone should lie pure, that obtained from 
lusnlphito being the best. The ervstabs lost Ffl'd ]ier cent, of their 
"eight on iiealing, wliieli is prohahly due to included solvent: 
hlt’Cfl gave 0-7718 s\gCl. Ag-.hT-J.-* 

AgBr reijuires — o7'4 ])t?r cent. 

Allouuiu-t; is made fur l‘J2 per ceiu. uf volatile iiinnuitv. 
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Double Cuprous Suits and Orpslalline. Cuprous lodkh. 

Cuprous iodide is readily soluble in acetone in tlie presence oi 
an alkali metal iodide. Sodium iodide and cuprous iodide dissolve 
in acetone in the proportions of Nal to 2CuI. On evaporation, 5 
well-crystallised salt is obtained. Lithium iodide and ciiptoa,- 
iodide also dissolve in acetone in about the sajne relative ])roponioii.. 
On slow evaporation in the air cuprous iodide cryst.allised out. ipp 
crystals are fairly large and colourless, but opaque. 

UmVKIISIIY rilltMliAL L-VliOIIATrUlY, 

OXFOIID. 


LXXX.-A on tho Detorniimtioti of the Elect, -ii'al 
Condncticitij of Solutions. 

By Hauold HARTLEy and William Henry l^uinKTi, 

In a series of experiments preliminary to the deterininatioii o! tlif 
temporatnre coetiicienls of the electrical conductivity of dilute sale 
solutions, the resistance of a solution was measured both with ii 
commutator of the pattern tlescrihed by Whelliani (Phil. Tninn.^ 
1900, A, 194, 301) and with a tcleplionc ami iiiduotion coil. As 
the latter metliod ap])earcd to give a lower value for the re-sistaiiWh 
a careful comparison of the two methods has been made. The 
results show that they do not yield the same value for the resistance, 
and that the ratio or the resistances found liy them varies (1) wiiii 
the construction of the commutator, (2j with the rate at wliUii tlio 
commutator is driven. (3) with the magnitude of the ro.sistrince tc 
be measured, (-1) with the form of the cell. 

In the course of the work a new form of oomhictivitv cell \va^ 
devised for use witli dilute solutions, wliioh })0ssesse(l several advan- 
tages over the usual patterns, and lias since l.ieen buiml most iisirfu] 
in the investigation of both aqueous ami non-aqueous ^•oluuon.'. 

(Jhmp'iri^iin of flic fum/d for fhc EU ctrirot P, sisfunc' 

Sut’ilioii hp (hr Ctjiniiiii(ti(i/r (DkI Trlrnhonv Mrfl'inls, 

The resistance of solutions of potassium chloride (approx. O OUl.V} 
was measured between three pairs of platinum plates; (<t) a pair of 
small plates (area 2'5 sip cm.) coaled with platinum black, and 
plal'ed close together in a cell of the Arrlieiiius patleim; and {I') 
and (c) two separate pairs of platinum plates of a larger size (area 
6 sq. cm.) coated wilh grey platinum obtained by heating plaliiiuiii 
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black to dull redness (Whetham, loc, cit., p. 329) in a large cell 
containing 1500 c.c. of solution. The solutions being so dilute, 
'jnecial precautions were taken to protect them from eoiitaiuination 
with iiupiirities during the measurements, and the resistance of tlie 
solutions was tested at the end of each experiment by the jneihod 
n?e ''ll the beginning, in order to see that it had not varied. 

In the ht’st set of ex])eriments the results obtained with a double 
.x)!c telephone of the ordinary pattern and a small induc- 
tion cni! were compared witli those obtained with a rotating com- 
mutator with eight sectors and insulated strips separating 
tmcli commutator was driven by a small motor, and 

the speed was altered by varying the resistance in the motor 
drctiil. A Kalder galvanometer was used as a current detector, 
'i'lie bridge consisted of three metres of wire wound on a marble 
(liunn with extensions which increased its effective leugt^ to 
30 metres. An accumulator was used a.s the source of current 
^vith the rotating rommulator, a icsistaiice of 2000 ohms being 
uBcod ill the battery circuit. 


Taiu.k I. 

Uixi.'ifnncis in Ohms. 

by i.iiijitiint.itnr. 

A. Illfuh ht 
H. (in-vl’r 


by tfl'-]>)i'<t)i'. lliyii l.T.v 'i. cl. 

■J'i> fl'i i'f'Urj 

unum iioi-j i-OM.vi 

22'ir7 ■-'•j 77’'J rO'jbJ 


Tliese results show tliat the teleplione gives a lower value for 
the resistance than the comniutalor. and that ihe value oi llie 
rcsisrance found by the latter depends to a small o.xtoiit on tlie 
rate at which the commutator is driven. .\n incro.ase oi speed, 
that is, an increase in the number of alternations per minute and 
a decrease in the length of time during whicli a diiwt vurrent Hows 
through the solution, leacl.s to a lower value iV<r the ivsbfance. 

In some, further e.\perimenis, in which the largest- resistance 
measured was 2200 olims, it was found tH that it the electrolytic 
resistance is measured bv a telephone au<l iiiductimi coil, the result 
is independent of the note the telephone is giving, and does not 
vary with different telephones ami coils, and (2) that it two wire 
resistances not exceeding -1000 olniis arc compared with a rotating 
I’ummutatur, the result is independent of the rate at which the 
commutator is driven, and is idciuical with the result obtained 
iviti: a telephone. 
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A furtlier comparison was made with the same pairs of elect rotiep 
ill solutions of potassium chloride of nearly the same streiij-H, ],,, 
three iiulf])en<lcnt ohsorvers (Jlr. T. S. lloore and the aullior,, 
ill Older to eliminate the effect of personal error; iiidividiiat i,y,|.,, 
never differetl from one another by more than five parts in tf,, 
thousand, and usually agreed more closely. To increase tlic vain, 
of the comparison, a ditforent pattern of cuinmutatpr, kindly hut i„. 
Air. B. Lambert, was also used. It was made with only two stcUiii 
The number of aileriiations was determined by means of p 
revolution counter. The resistance in the hatlery circuit in all tin. 
eoiumulator measurements was TOO ohms. The results are given i„ 
the following tables: 

Table II. 

Tfe-n'sh/ners in Ohms. 

Bv comn'.nliitor 

("iwii r»y roimmitiitor soc'Uii>l 

2200;»iis. 27r»0uk.s. 2i)'i0 ales. 32i>0 all S/OOults. 

23.-''ljr> 23S‘fiO 233--J4 — •— '■i:,u'74 

1400-rt 13V'1'8 1394'0 Kl'.’ii'i 

2277-3 2275-i; '2-271 '4 — '22-}'; '2 

li<Hios of Jiesiiinnrts hy Ttfryham nnd Comuntiatur. 

A. 1-0072 1-0074 

ll. 1-OLK'O 1 0073 

V. 10073 1-0063 

Tlies€‘. results agree iviili those ohtaiued in the prcliiiuiiary s^ncj, 
Using the eight sector cointuutator at llGOU revolutions ])er luinuw. 
the resistance with eacli kiiol of plate is, roughly, U‘5 jhu- ceiit, 
higher than that found with the telephone. As the immher o: 
revolutions increases, the resistance, ajipears to {liininish, aiiil 
value approaches that found with the teleplione. The liii:iier ihf 
resistance the niore oloselv* does the re.-lstaiice lueasui-ed Ijv ins 
cominutalor agree with that found by the telephone, ilowtufr, 
in sojne later experiments with ilr. Buunlillon, wlieii higher eleciry 
lytic resistances (up to 250,000 ohms) were measured hy hotn 
methods, large differences, amounting in some cases to 5 per ceni.. 
were observed. 

Ciiiiihicfirdi/ Ci:U for l it trtfh J)iliiftf^o!H(ioiis. 

* Tn order to de. ermine the conductivity of aqueous solutioiis niw- 
dilute than O'OOU, when the conducUvity of llie solvent under tlif 
best condilh'Jis amounts to 1 or 2 per cent, of the conductivity c; 
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(]ie wliole solution, it is necessary to start with a considerable 
qiisiLlit.y of tlie solvent (compare Wlietliain, he. of.; Kohlrauscll 
,„,1 .Maltby, If /Vs. .1?;/;.. rhijs. Tech. Keichsamtalt, 3 , 157) in a cell 
jfliich [irotect.s it from contaniinalion with the air, and to add 
tu it ii'om weight or volumepipettes successive small quantities 
of a EoUition of tlie electrolyte under e.varnination. 

li must be possible to make tliese additions and to stir the contents 
„[ (lie cell without any risk of introducing impurities from the 
,jy, These conditions are fulfilled by the cell shown in tlie figure. 
It is Iinnie entirely of boro-silicate glass, and holds about 300 c.c. 
,,t solution. The tubes carrying tlie platinum are fused through 



iltf cap of the c(dl, and the electroiles are liehl firiidv together bv 
small rods ot glass fused on at the comers. Thev are cuveretl with 
grey plaiiiium (obtained by heaiing platinum black to rediiessi 
to avoid occlusion l>y ])latinmn black (compare W hetliam, lue. til., 
ji. 3'1(1]. Tlie water or solution can be stirred by rotaling the cap 
of the cell; the iioles in the electrodes shown in tlie figure ensure 
tlie stirring ot the solution between tlie jilates even when thev are 
'titliiii a lew mill. Ill one another. The tap .1 admits a enrrent ol 
air treed from carbon dioxide and ammonia liv |iassing throngli 
sihpliuric acid and over soda-lime, and then through water to 
saturate it with water vajiour. 

•It tlie beginning of an c-xperimeut tlie cell is cleaned with 

Vlll.. cm. ;j I,. 
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conducavity water and dried, and a current of purided air passed 
tlirougli for some minutes. It is then weighed, and coiuhutivity 
watei° is run in through the opening B until the 
reaches an etched mark on the cell. The mark is placed at 
such a height above the electrodes that the cell constant docs not 
vary when small quantities of solution are added to the solvent, 
The cell is then weighed again to ascertain the weight of water 
it contains, and put into the thermostat- The water is siin-gfi 
and its resistance measured from time to time. Any change j,; 
the resistance tliat may have taken place after the temperature o: 
the water has reached the temperature of the bath is due cither 
to the solubility of the glass, to the solution of electrolytes aljsnrhe.j 
by the electrodes, or to the exchange of volatile impurities witli 
the air in contact with the water. If the resistance is falling, it 
a good plan to pass in a little purified air, lire cap at B brio? 
removed for a few seconds; this will often stop the fall aiul cause 
the resistance to rise. ^Vhcn the resistance of the solvent water is 
steady, small measured quantities of a solution of the electrolyte 
to be studied are run in from a weight- or vohinie-pijjette, a slow 
current of purified air being admitted at A so as to prevent 
atmospheric impurities from entering the cell wliilc the additini] 
of solution is being made. 

The following series of measurements show that the constancy 
of the solvent resistance can be maintained for a cousblerable time 
with water whicli has a specific conductivity of approximately 
1 gemmlio (1 x 10"^ reciprocal ohms). 


Time, 


Time. 

lu >isl ini ' , 

hrs. mills. 

ill uiniis. 

Ills, luiiis. 

ill "Im,.'. 

_ 

30400 

19 -- 


— 20 

30600 

10 30 


— 22 

:5ij')0iJ X 

•j, 1 

tl'O'C".' 

— 2.'i 

3or.oo 

21 


— 28 


22 


— 40 

30ii00 

23 



At points marked X the cap H was removed, and a slow curmii 
of air admitted at .1, in order to show that portions of snlmion 
could be added witlioiit changing the resistance of the solvent. 

UsiiiL' water with a conductivity as low as O'll gcmmlio. 
Mr. Bourdillon found that the average rise jier liour 
0 004 gemmho when the electrodes had not been in contact wilii 
salt solution lor some time, and O'Oi gemmlio when they had I'ecu 
soaked for twelve hours in jmre water after use with U Uu.V-solutioii 
of^ potassium chloride. 

In order to allow the cap of the cell to rotate easily and to cimino 
good stirring, tlie ground joint is lubricated with a little vascluie 
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previously purified by being heated with conductivity water to 
remove traces of organic acids. Care must be taken always to set 
tlic cap of the cell in the same position ; for this purpose marks arc 
etclierl on the edge of the cap and on the neck of tlic flask, and 
Piesc arc brought into coincidence. Since the caj) is ground on 
Qytsifle the neck of tlie flask, there is no fear of dust falling in 
while; the cap is being rotated. 

Tlic authors have pleasure in acknowledging their indebtedness 
to a grant from the Research Fund of the Royal Society, from 
wlihli lunch of the cost of the apparatus used in this work was 
defrayed. 

PllVSlCAl. CeEMISTKV T, \ROliAT0KV, 

]1\I,L10L CdLLEGR AND TrinITY CoI.LEoR, 

OXFORU. 


LXXXI. — The Prepamiion of Conductivilij Walcr. 

By Robert Boit.dii.i.ox. 

Hit}]ekto most work on the conductivity of dilute solutions has 
been done with water possessing an electrical conductivity of at least 
0 " gemiiiho (O rxlO '^ reciprocal olims). The use of such water 
uiYolves a correction for solvent conductivity which may amount 
in 8 per cent, or more in .V/10, 000-solution ; since this correction 
is micertain for salt solutions, and leads to most anomalous results 
for solutions of dilute acids, it is obviously important to reduce it 
as far as possible. 

Tills paper tiescribes a still which will deliver 7 or 8 litres of 
water of comluctivity below 0'2 geinmlio in a single distillation 
from O.vford tap water. It is also found that in a suitable air-tight 
cell such water can be kept witli only a very slow rise in 

I'oudiu'tivilv. 

The boiler .1 (sec diagram') is of copper and bolds about 13 litres, 
h is closed by a rubber cork, through which passes a copper tube H 
il 0 (in. external diajiieter, metres long) coiled into a Sjiiral of 
turns. This spiral forms an efficient irap for spray, and its 
lower end is fixed by a rubber cork into a copper cvliiuler C. 

and (' are jacketed with cotton waste ainl boiler felt, but about 
Jiie-tiitli of the steam from the boiler is condensed here ; this waste 
''ater escapes by the glass tube 0, which is joined to C bv a rubber 
and bent as shown in the diagram in order to prevejit the 
of steam. The steam passing through li and C goes up the 

3 F 2 
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^lass tube D* into tlie condenser at A’. The condenser is a lo„„ 
vertical tin lube A’ (2'5 cm. internal diameter, 1 15 cm. long), 
a narrow side tube A' soldered in with pure tin 45 cm. In,,,, n,,, 
bottom, and turned upwards inside A'. A' is surrounded near tl,, 
top and bottom by glass tubes througli which cold water is jiassej, 
and is closed at the top by a glass cap K, which is affixed by j 
rubber ring and is connected with the air by a soda-lime lube /,, 
anil at the"” Imttom by a glass caj) .1/, carrying a side-tube .V, a,ii 



joined by rubber tubing at 7* to the vessel in which the distilli'i 
water is to be collected. K and .1/ might witli advantage be nueit 
of till, and soldered to A’ with tin. A eontiiuious cuvrent of puriilel 
air (usualiy 3 — 3’5 litres per iiour) enters at .V, and pas.sps out at /., 
It Is purified by passing through glass s[urats containing eea 
ceiitrated suljdiuric acid ami ])Otassium liydro.xide sululiuii, aia; 
then through a lon,g soda lime tube. The eontimioiis euneiit of air 
was obtained by allowing a slow stream of water to fall ilmvu s 
vertical glass tube after tile manner of a Sprengel pump; tlie tiibf 

* TiiC tu’ .• D ib joined to I'V n lu) liter ciik, iiihI to K liy h .bhorl j'k'.'i- 'd iii ' 
lube ; it is nnucces.ary, and is iiieiuded in ili*- nnili.iiV still only bciMUM- "f 
{losilion in tin; laboratorv in wldcli Uie siili is j'lnci i]. I( wniilil lie bulU-r to iitiioi 
E dirett'V to C. 
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s (onnected at the bottom to a large bottle, from which the water 
' (1 air were allowed to escape by separate outlets, 

'’"'flic holler is filled with tap water, to which about o grama of 
[isaium hydrogen sulphate have been added. When boiling 
the greater part of the carbon dioxide is expelled rapidly, 
i,"l llie ammonia is retained. The steam passes through B and P, 
*”(1 leaves the tube A’ with a considerable upward velocity (as may 
he seen hy removing tlie cap A'). On reaching the part of F which 
surrounded by the lop cooling tulre, it condenses, and the water 
tliiis formed trichles down past a long column of steam and purified 
sir whicli apparently removes the volatile impurities. The object 
ilio lower cooling tube is to cool this water to any desired lem- 
leratiu'e before it leaves the condenser, and very little water is 
romicnred here.* It is most important to keep all connexions air- 
(idil ; the work was done in .t cellar without good ventilation, and 
iMvas found that any leak in the apparatus produced a large rise 
ill Ihc exmductivity of the water. 

If the distillation is carried on fairly fast (1'2 litres per hour), 
the conductivity of the resulting water falls rapidly, and remains 
below 013 gemmho after one litre has been collected. It is found 
advisable to stop the distillation when two or three litres are left 
in the holler, in order to prevent incrustation from calcium sulphate. 
The following table shows the average course of a distillation, and 
was obtained by attaching a coiuluctivity cell directly to the 
condenser. 

Tinii* ill iniDUti'S 


from br''iiiiiiii^ 

f-unhictivity ill 

Tiiial volunift 

<>rili.>tillatioii. 
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O-ifi 
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5 hi'. Ih iiiihv 

01 1 

n! >'iu 0000 


i-’iMtii the first- liiiif limir iirilil (In* flistillation is stopped, tlie 
viiliu’s found varv from U 11 tt) bidow O’O'J ijeniiiilio, occasionally 
n<iiin to O'TJ. 

The values LdvcMi iiliove are only approxiinale. and iiiav contain 
311 f'n'or of iO per cent., but lliev are confirmeil bv a number of 
f’Wrviitious made willi ibe cell ilcscribed below. The lowest value 

*“ I hr toil lulu- ii'*! <1.N a stiviiin of colli w ater, tlic liottoni tube nre is 

luin'li Icb. ; ill oii],-r In i-nn| tlio ilijci i iliul waftT to iitiv i!i>iiC(l tcmi'crutiirc, it best 
to cdiiDi-ci (In- two lubes to scpaiate water taps. 
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observed in tliis cell was 0'086 gemmlio at 18°, but there are 
tions that the conductivity of the water at the mouth of tlie coj, 
denser falls below this. The lowest value obtained by Kohlraustij 
and Ilcydweiller by dislillatiou in a vacuiiin was 0 04 geininl,, 
at 18°. 

If phosphoric acid is used in the boiler instead of potasshu, 
hydrogen sulphate, very similar results are obtained. If 
chemicals are used, a large quantity of mediocre water is obtainer] 
the conductivity falling to 0’3 geinmho about two hours alter 
distillation hegins, and only falling to 0T7 gemmho after 4'5 hours 
distillation. If distilled water is used instead of tap water and 
potassium hydrogen sulphate is added, slightly better water ij 
obtained, but there is little difference, and the conductivity of tin 
product does not fall much below 0 09. gemmho, If tap water is 
distilled with potassium hydrogen sulphate but no pure air is jiassed 
up the condenser, the conductivity of the product falls to about 
0'2o gemmho after some hours, but does not fall below thi.s value, 
A few trials were made with a condenser similar in form to that 
described above, but only 4C cm. long and 2 cm. internal diameter, 
but no water was obtained of a conductivity of less than 0'23 
gemmho. 

Behiirioiir in Comhii’inily Cd/.— Nothing is gained by using 
■such water in a conductivity cell tliat is not air-tight. Hartley and 
Barrett (this vol., p. 78S) liave devised a cell wliicli is very oon- 
venieiit, as its contents can he stirred and fresh solution can bs 
added without risk of contamination from the air. It is made ci 
horosilicate glass, and if its electrodes liave been soaked in walei 
for a long time, and it is tlieii filled with purified air, water with a 
conductivity of OTl gemmho increases its conductivity by about 
0'02 gemmlio during the first hour after it is placed in the cell, and 
during the second and subsequent hours the rise, is only 0 004 or 
O'OOS gemmho per hour, It the cell has contained .V/SO-potassiuiii 
chloride solution, and has then been thoroughly washed and left to 
.soak for one night with pure water in it, the rise during the fiiil 
hour is about 0'03 gemmho, and that during the ne.xt few hours i.s 
about O'Ol gemmho per hour. An alteration of 0 05 gemmho in tie 
conductivity of the solvent would change the apparent conductivity 
of 5710,000 potassium chloride solution by about 0 05 per cent 
Aince it is easy to take measurements of a solution within half an 
hour of the determination of its solvent conductivity, it is evideut 
that the alteration in the solvent is so small that a correction I’m 
it can be made safely, even in very accurate work. 

As vet only a few attempts have been made to keep water oi 
low cor.ductlvitv for any length of time. It was found that, on 
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colleiling airl storing water in 3-litre Jena-glas9 flask.s fitted with 
jiplioii outlet tubes, and with air inlets protected by soda-lime tubes, 
,lic fojiductivity rose from 0-12 gemmlio, when first collected, to 
l)-i gemmlio in two or three days, and to 0'4 or 0’45 gemmho in 
nvu or three weeks. It can be kept for a montli or two without 
its fomluctivity rising above 0’5 geminho. 

J,i conclusion I slionld like to express my thanks to Mr. Hartley 
for much valuable advice and help. The cost of the ineasurins 
;ip|ijii'atua used in tin's research was defrayed by a vraiit from the 
Goveruraent Grant Committee of the Royal .Society, m.adc to 
Jlr, Hartley for tlie investigation of the conductivity of dilute 
aqueous solutions. 

I’livsic.n. rjiKsnsriiv (..riiouAToKr, ItvivEiiMTv 

Ituum. I'oi.i.t'ir. .aNi> Tki.mty Coi.iecr., Oxiobd. 

Ouraiu). 


IjX.'v.VH. --The Ri'ixction heftcccH lu'yvH: S<dls ^oid 

n liicynnitti'i. 

By .r.AMts C'lmii.Ks Piiini. and .amTuiu Bii.cmley. 

fills i'''.u'tic.ii Ims lieeii the snlijeot of numerous investigations, 
many of them carried out with the ohject of applying the law of 
mass action to (he ciiniUbriuiii wlihli is csiablished between tlie 
various substances coiiceriicd, and which is geuerallv represented as 
fallows; 

FeClj i- IIKCXS tr: Fe(CXS)3 + 3KC1, 

Tiic displiiceiiicnt of equilibrium wlii-li results from change of 
concentration or toiiii,er.iture has been deduced from the correspond- 
ing cliaiises m the colour inlciisity (see Gl.adstoue, ]‘hit. 'Iram., 
b'o.j, 145, 179; Krtiss and iloralit, 1$90, 260, 193; 

.''lasuniiiiii. Znhrh. CIh ,,,., 1891, 8, 1; Veruoii, Cfiem! 

.l-o-, INS., 66 , 177, 191, 202. 21-1; IS9.3, 67 , 66; Gladstone, il„L, 
2l"'-’So"' aiior;,. Chnn., 1901, 

riiere is, Imwcver, one fact which has a verv definite hearing on 
Ihc relation hetween ferric salts and thiocyaimtes, and to which 
"0 ittle .mention has been iiaid, altliough it lias been observed 
a niiinber of workers. This fart is (l,e gradual diminution in 
c iiueusiu of colour which takes place in a given solution of 
Piiii' iliiooyaii.ate (see, for instance, Vernon, for, cit.- Oerum 
Pi'"'-/', umd. 1904 , 43 , 1,52; Stokes and Cain, J. A„ur. 
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Chem. Soc..t 1907, 29, 412, 445). It has beeji noted by 
investigators that this hleaoliing is associated with a reduction of 
the iron from the ferric to the ferrous coiiditimi (Stokes end Cair 
lor. cil., 412; compare Rosenheim and Colin, loc. ci(.; Tarn^ri 
1904, 34, ii, 326; Bonglovaniii, ihUL, 1907, 37, i, 
but apparently there arc no definite recorded data bearing oiltej 
on the nature of the corresponding oxidation products, or on tlie 
velocity of the reduction and its variation with conceiilrufio], 
temperature, acidity, etc. 

The fact that there is a progressive reduction of the iron in 
ferric thiocyanate solution was discovered iiicideiitally in tlie idursf 
of another investigation, and independently of the observation? 
recorded by previous workers. It was then thought worth \vlijly 
to search for the oxidation protlncts which must necessarilv Ijp 
formed in proportion as the iron is reduced. 

Judging from the recorded action of common oxidising agents 
on tliiocyauic acid, llie authors expected to find that at least tlic 
main oxidation products would he hydrocyanic and siilpliuric acir)?, 
Investigation showed, however, that at the ordinary temjjernture 
the carbon of the thiocyanate, so far as oxidation of this substance 
has taken place, apjiears, not as cyanide, but as carbon dioxide 
whilst the corresponding sulphur is converted into sulphate, 
Quantitative comparison of the iron reduced on tiic one hand, ntnl 
tlic carbon dioxide and suljiliate formed on the other, has sliown 
that for every 8 grain-ritonis of iron reduced there are formd 
1 gram-molecule of carbon dioxide and 1 gram-molecule of sulpluiric 
acid. On the basis of these facts, the decomposition of ferric 
tliiocyaiiate might be represented bv the equation; 

SFe(CXS).i -r 6H,0 - 8K c(CNS). - THOXS ^ CO. -i- IT.SO, + XIl, 

This equation, however, whilst consistent with tlie facts, so far 
as the formation of carbon iboxide and sulphuric acid is concerned, 
requires the production of ammonia to an extent beyond what i? 
actually found. The quantity of ammonia obtainable from the 
reaction mixture is never more than about two-tliirds of tliar 
required by the foregoing equation. The nitrogen therefore of the 
oxidi.sed tliioeyanate ajipeais only part Iv as ainmoida, anrl no tlpimire 
iufurination has been obtained as In the other product or product; 
into which this element is converteil. 

Tlie velocity of the reaction between ferric salts ami f liiocvair.it?? 
presents varioms inleresting features, although it Ims not been foini'i 
possible to represent the course of the change hy a niatiiemaiiMl 
formula. The st.idy of mixtures containing a constant quaiitily 
of ferric salt and varying qiianlllies of thiocyanate lias shown tiiat, 
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at the start the reduction is slowest in those solutions witii 
(liP least thiocyanate, it proceeds at a more even rate, until 
liiiiiatpiy the extent of reduction is greatest in these cases. This 
•uliar behaviour is probably connected with the influence of acid, 
retards tlio reduction where there is excess of thiocyanate, 
.jjitl slif^htly accelerates it where there is excess of iron. This 
p[)?erv<Uion is significant, since the progress of the reduction means 
ficcumulation of acid and an increase in the relative con- 
feiifralion of thiocyanate. 

Expeuimen-t.m., 


j'h, Praihu-fs of thf' inleractioii of Ftrric S/rfl^ aiul Thiori/iiiiaff!!. 

Tlio fact that in a solution of ferric thiocyanate there is a gradual 
reihu'tion of t])C iron was discovered incidentally in the process 
of sliiiKlardising a solution of titanium trichloride. According to 
the method of standardisation proposed by Kiiecht and Ilibbert, 
a solution containing a known amount of iron in the ferric condition, 
tof'ether with some mineral acitl, is employed. A large excess of 
potassium thiocyanate is added as indicator, and the litaniinn tri- 
clilorirle is then run in until tlic red coloration due to ferric 

jcvrUiate disappears entirely- In one slajulanlisation portions of 
a prepared iron solution, with the atlded thiocvauale, had been 
heated before titration, and it was found that in those ca.scs the 
volumes of titanium trichloride required varied in a very marked 
ami irregular manner. Further examination showed that extensive 
reduction of tlie iron had taken ])lace under tlie foregoing con- 
ditions. It wa"; also observed that the iron was reduced to an 
appreciable, if iimch smaller, c.vtent, even at the ordinary teni- 
[lerature, when the solutions containing ferric thiocyanate were 
allowed to remain some time before titration. For e-vample, 10 c.c. 
of a solution containing about 6 grams of inm an<l >80 grams of 
ammonium thiocyanate per litre (that is, .I*V: XIl^CXS-l ; 9) 
required, when freshly prepared, tlfl'T c.c. of the slan<lar<l titanium 
solution, One. htmr later. 10 c.c. of the same mixture, which ha<l 
been kept at ll-jm required ‘JO-.j c.c. of tlio titanium chloride solution. 
Ileih'e about 10 jUT CPiit. of tlie iron bad 'heen reduced in tliis 
interval. 

1 imt a solution coniaining ferric tliiocvamUe undergoes a gradual 
cliaugc with litne is (dearly siiown bv the regular increase i)i the 
electrical contlucl ivity tu' ilie solution. Siicli an ituuvase was 
olisei'vyil lor a mixlnre of feiadc anunoriia alum aiid potassiiuu tliio- 
eyniiate, but was esjH'cially evident wlien the initial solution con- 
taitu'il iioiljiiig but ferric tliiocvanate. This was puTparcil bv 
Uealiiig excess of freshly precipitated and well-waslied ferric 
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hydroxide with a solution of thiocyanic acid. Tabic I contains j 
record of the relative values of the conductance (C) at 2,5“ „( ^ 
ferric thiocyanate solulioTi containing 9'6 grams of iron per hire. 

Table T. 

Time rime 

itt limn.-,. Omduetanee in Imnm. toiullielHiiee o 

0 0 136‘ri 1078 

]7r. 8-i)S 11 -28 

■n-o it'tii 1171 

ss'o lO'in 

This niai'kei) increase in coiuluctivity is to l>c attributed lo ihs 
|)roduf‘tioii of new molecules, some of wliich at least must he hirgp],- 
ionised or vield ions of liijb luobility. 

Obviously, in so far as the iron in ferric tliiocyaiiaie is rcrhiccd, 
there must be a corresponding oxidation of tlie thiocyanate. From 
analogy to what occurs when thiocyanates are tre;!tod witli 
potassium permanganate, hydrogen peroxide, iodine, and liypo- 
chlorite, it was at first thought probable that the oxidation of tlu 
tlnocvanate bv ferric salt would lead to the formation of cyanide 
and sulphate.' Jlany e.x])eriiiieiils, however, carried out with the 
object of detecting cyanide as one of the products of oxuliition 
indicated that at tlie ordinary temperature cyanide was not fonnerl 
to more than a very small extent, altlimigli at higher temperatures 
considerable quantities were produced. It was finally found, as 
already indicated, that tlie sulphur of the thiocyanate is oxidised 
to sulphate, and the carbon almost exclusively to carbon dioxide, 

This result was e.stablislied by the following quantitative experi- 
ments. A measnreil quantity of ferric salt solution of known 
strength was placed in a flask provided with a three-holed rubber 
stopper. Through two of these holes tliere passed glass tubes, on? 
of which dipped into the solution and served for the admission 
of a current of nitrogen or air, free from carbon dioxide; tlie ga?, 
after b;ibbling through the solution, passe<l on through tlie second 
tube referred to above. Through the tliird hole in the slnppr-r 
tliere passed tlie stem or a dropping funnel, from which a itioasure! 
quantity of potassium tliiqcyanate solution, of known slrengtK 
could be delivered. The current of nitrogen, after leaving the 
reaction vessel, passed in succession through (ri) a .solution of silver 
nitrate acidifled with nitric acid, ih) distilled water, (c) a scries o: 
flasks containing measured quantities of standard baryta solution 
The. train of flasks was filled with nitrogen before the introdiidlrr’i 
the baryda aii-1 the addition of the potassium tiiiocyanatc sohitiou 
to the ferric salt solution. 

The experiment was started by running tlie potassium thiocyanat? 
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solution into tiie ferric salt solution, and very shortly thereafter the 
foviuatioii of a white precipitate in the first baryta flask was 
olisiuved. At the ordinary temperature the reaction was allowed 
jo inoceod (or several days, after which, as shown by experiments 
(Irscribecl later, the change becomes very slow. By this time, a 
I, roe quantity of precipitate had collected in tlie baryta flasks, 
wliiist thene was only a slight white deposit in the silver nitrate 
lliisk, and the distilled water ivas neutral Tlie amount of carbon 
ilic.sido produced in the reaction was ascertained by determininv 
llie excess of baryta with o.xalic acid solution.* Tlie precipitate 
uliich had been formed in the baryta flasks during the experiment 
was examined and found to consist of carbonate; there was no 
sulphide or cyanide either in the precipitate or in tlie solution. 

Tlie e.xamination of the reaction mixture itself consisted in the 
ilolermination of (n) the iron reduced, {!,) the amount of sulphate 
imuied (where the iron salt originally use.l was chloride or thio- 
cvaiiafe). The extent of the reduction of the iron was c.stiinated 
Ijy titration with titanium trichloride, and the snlpliate by pre- 
dpilaiioii wifli barium chlori<le, after removal of the iron. 

Table 11 contains a suinniary of the rc.snlfs obtained from e.xperi- 
aieiits conductcl at the ordinary temperature, the quantities beinv 
■tatfd in grains per litre of the reaction mixture. ” 


Table U. 


{[■I'll Mill. 

Ffirir ii 
(.’Vicinal 

Iron ic<iucfl 
'Iiirinjj 

11 t!)f 

y 

w./o, 

!IS KilSOj. 

rai'.toii ili'tMil,'. 

)>n •sciii 

lilt lit. 

•’I'aii'L Cl’.', 

Fituti'i. (.‘rtl''. 

(. b)i-ii<li' 



. ;;7-20 

2-4-J 

1 -25 1 

0-24';' o-2;iS 

O-TW <}-■>•> 

.MlililiiiTit 

Tliitii V:illii’,(.‘ .... 

21 JO 

•1-20 

4-00 

2-:ii -^ii 

o-ior o-iis 

TliiD'-vfliini.* .... 

‘‘•tjt'i 

■\>s 

2-.oS g'al 

— — . 


Til (he first three cases the reaction mixture contained initially 
mo eriiiiis of potassium thiocyanate per litre, h’urtlier, in the first 
rase, so lurch Iiyclrodiloric acid was added that the mixture was 
miMwenlictli nmiial with respect to this acid. Xo acid was added 
111 llie case of the sulphate cxiierimeiits, in the secoiul of widen air, 
free from carbon ilio.xide, was employed instead of nitrogen. The 
■wlutioils of ferric thiocyanate were prejiared by treating freslily 
pmipitatcd and carefully washed ferric liydroxide witli trdocvaiii'c 
and, irisufticient to dissolve the whole. After some lime the excess 

^ Cj'-'nl vxj., riin.'Hts in wliii-h a known wcinlit of s.nliiim oarl'nnatr was a.l le i 
an I .. . .s of (lilnj.. snlplmi-i,. nci.l sluiwvii tlial by the aspirafion method oaitinii 
^ s roiililj,,. , stiai'lfil almost .pwiititativolv, the ilotieien.'v bciiigtiot more llioii 
neiU 1 r.er ceiil. 
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of ferric liydroxiile was removed by filtration, and the filtrate 
taken as the reaction mixture. Even by this time considerable 
reduction had taken place, and since some of the carbon dioxide 
formed during the reduction might have escaped before the ferric 
thiocyanate solution was ready, the amount of sulphate only j; 
recorded for tlie last two experiments in the foregoing table. 

If it is assumetl that corresponding witli the reduction of tlie 
iron tJiere is an oxidation of the tliiocyanate, such that carbon b 
converted into earhon dioxide, and sulphur into sulphate, wliib^ 
nitrogen yields ammonia, it follows that for every eight grani-atoim; 
of iron reduced, there should he formed 1 grain-inoleciilc of carbon 
dioxide, 1 gram-molecnle of sulphuric acid, and 1 gram-molecule 
of ammonia; that is, for every -i’48 grams of iron reduced tbrre 
should be formed, on the. foregoing assumption, O'U gram of carbon 
dioxide, 0'98 gram of sulphuric acid ( = 2‘33 grams barium sulpliate), 
and 0‘17 gram of ammonia. The figures for carbon dioxide ami 
barium snlphate, calculated on this basis from the amount of 
iron reduced, are shown in the above table alongside the expori- 
mentally determined quantities of these substances; it will be seen 
that there is a very fair agreement between the observed and 
calculated figures. The ammonia produced in tlie reaction mix- 
ture was determined in one or two cases by adding excess of 
alkali and distilling into standard acid, bnt tlie amount so foiiiKl 
was never more than about two-thirds of that calculated on the 
foregoing basis. It was thought that possdily the estimation ci 
this compound* by distillation from an alkaline liquid containing 
large quantities of potassium thiocyanate miglit be inaccurate, but 
special experiments carried out with the object of testing this point 
showed that ammonia could be recovered quantitatively from such 
a solution. It is llierofore evident that only part of the nitrogen 
from the oxidised thiocyanate is converlcl into ammonia, and no 
definite information has been obtained as to the nature of the 
otlier product or products. 

Ill addition to the sui]>hate and carbon dioxide, whicli are alinrsf. 
exclusivelv the products of oxidation at tlie ordinary temperature, 
mention sliould be made of other sulistances which were detcetoi 
in very small quantity. These were: (1) liydrncvanic acid, (-1 a 
yellow preci])itate, wliich se'jiarated from tlie reaction mixture, ant 
consisted proha blv of perthiocvanic mid or ^-tliiocyanogen (cmiiparo 
Chattawav and Stevens, T., 1897. 71, 007; Stokes and Cain, 
</. Ailin’. ^'Iitii-. Sue., 1907, 29 , ‘113). The amoniit of liydrocyank 
acid prodii -ed was extremely small, as was iiuhcaled by weiyliin^ 
tfie precipitate o,)tained in the flask containing silver nitrate ; Ihii 
precipitate was shown to contain no tliiocyanate. In one expfri- 
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III which llifi amouiil of iron rcitucecl was 4'2 grams per litre 
Jif Ilie reaction mixture, tlie correspoiidiiLg silver cyanide fiiccipitate 
j-piuhcil only 0'021 gram. 

Experiments similar to the above were carricil out at liigher 
teiiijierature.s, namely, at 39° ami 60°. At the lower teniperature 
freed from carhon dioxide was aspirated through the apparatus; 
at the higher temperature, nitrogen freed from carbon dioxide 
r,ns emjiloyed. The quantitative e.xamination of the reaction 
iiii.xtiire in all these cases was confined to a determinalion of (a) the 
aiiionnt of iron reduced, and (t) the amount of carbon dioxide 
iormed- The results of these ex|)eriments are summarised in the 
follnwiiig table, in which, as before, the figures imlicate grams jier 
litre of the reaction mixture. 

Table III. 

Iron if-ilueeil 


Tintip. 

Iron salt. 

Fcrri'.- irifii 
orijcitially 

I'rtSfiit. 

iluriii'' 

the 

cxperiincul. 

Carhon difixicle. 

FouqJ. ChI-. 

;}<) 

Snl|ih!ile 

12-70 

0-34 

0 022 

0 ('.2-2 

3'J 

Cliliirifit; 

10-80 

3 -3 7 

0-324 

o-3;ii 

<;y 

Snlphatc 

lt’)-27 


1-2S0 

1 '2t30 

(iO 

Riilpliiitc 

4 -: 70 

16-7? 

l-':ia 

1-04O 


111 a similar experiment, carried out at GO’ wdth chloride as the 
iron salt (lO'SO grams of iron per litre of the reaction mixture), 
there was complete reilnction in throe days, hut the amount of 
carhon dioxide found was M6 grams, as compared with I'OG grains, 
calculated oil the basis described above. In this case, however, 
there was a large deposit of j-ellow solid in the reaction flask, and 
a considerable black precipitate consisting of sulphide and cyanide 
in the silver nitrate flask, whilst sulphide was iletected also in the 
contents of tlie first baryta flask. Probably this mav be connected 
with tlie productioii of carbonyl sulphide, ami its' hydrolysis in 
the absorption flasks; an odour suggestive of this compound was 
I letectcfl oil opening the reaction flask. In the sulphate experi- 
ments, on the other liaml, which are recorded in Tal.ile HI. the 
slight precipitate obtained in the silver nitrate lla.sk had nicrelv a 
grey tinge, ami the contents of the first barvta llask were quite 
iree from sulphide. Qualitative experimeuls at SU’ indicated lliat 
ill tile c.iso of both sulphate and chloride, the quantity of Iiydro- 
cyauic acid produced is iniieli larger than at GO’; further, tile 
misnire of ferric chloride and thiocyanate gave a larse, yellow 
htpesil ill a comparatively short time. At lOU'’ the mixture of 
irmc salt and tliiucyanatc evolves hydrogen sulphide as well as 
'.'■liwyanic acid, altliougli this is more marked with the chloride 
witli the sulpltate. 
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It is worth noting that experiments carried out with ethereal 
solutions of ferric thiocyanate at the ordinary temperature shoivei 
no measurable reduction in two days, although in an aepieoii^ 
solution, under the same conditions of temperature and conecn. 
tration, about one-lhird of the ferric iron would have been retlncej 
in this time. 

Telodhj of the Reaction between I'erric Salts and Thiocyaiialn, 

When the thiocyanate is present in a proportion smaller thaii 
corresponds with the composition of ferric thiocyanate, Fc(CXS),, 
the velocity of reduction, at least in ils initial stages, is very nniti, 
lower than when the thiocyanate is in excess. The variation in the 
velocity with concentration is clearly shown by a scries of experi. 
ments, carried out at 25°. In these, a constant quantity of ferric 
sulphate solution was mixed with diflferent quantities of a stroiic 
solution of potassium thiocyanate, the mixture being made up to 
the same volume in each case. Hence the initial concentration of 
the iron was the same (S'GT grams of iron per litre) in each 
experiment of the series, whilst tlie concentration of the thiocyanate 
varied. The volume of a standard titanium tricliloride solution 
required initially for 5 c.c. of each mixture was 18'70 c.c., and the 
following tables show tlie volumes of titanium Iricldoride required 
at intervals for 5 c.c. of the different mixtures. 


Taiii.e IV. 


Time in 

Vol. 1 

Tidiif in 

Vo). 

minutes. 

TiC1:p 

mimues. 

TiC!,. 

1 0 

lS-70 

0 

18-70 

1 67 

lS-10 

X 23 

17 30 

l.'tT 

ir-if. 


16':3 

I *iP7 

lt)‘68 

Ofi 

10-3.'. 

m 

1;V52 

^ Os] 

If. 3s 

6^0 

irr23 

r.;:: 

n 01 


14 ‘67 j 

M'iD 

1 1 -J:! 

J120 lionr.s 

11-r.O] i 

^ [12U litmr.f 

13-37.] 

' (1 

IS-TO 

1 ^ 

18 70 

1 31 

l^ ()" i 

/. 18 

1 7 r.u 


17-40 i 

1 y- ;-,.l 

1 1; -o:. 


If. -90 

•" ' 



1 -00 j 

1 372 

1 .'i 

r.i'u 

14-:.J2 ' 

i r OOI.I 

If. -I HI 


13-71 


15-7;. 

[]2'j lionvK 

l-i-uO] 

1 1 120 Imilis 

14'0.*] 

0 

l>'10 

0 

]^ 70 

1 30 

17 6') 

y- I'-i 

17 TO 

61 

lo-yr. 

^ -1^ 

17-01 

1 '.oO 

to -00 

s2 

17-00 

290 

l.^i-l.S 

21 ■ 1 t'O 

lO-fu 

r.so 

14-20 

' "j.'l'.l 

lf*-0n- 


13-73 

1 -X 849 

l;.-4-; 

[120 lio iV.s 

12-40] 

1 ■“ \[12C) lidurs 

11 -90] 
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results recorded in the foregoing table are represented 
pj-apliically by the curves in Fig. 1, which are numbered according 
((j the initial molecular proportion of potassium thiocyanate to one 
qioiJi of iron. It will be seen that, although the very first portions 
oi the curves which correspond with the ratios 1 : 6, 1 : 8, and 1 : 12 
,,re practically indistinguishable, yet clearly tlie initial rate of 
ictlnclion is much greater when the proportion of tliiucyanate is 
loo'll than when it is low; as time proceeds, however, tlie velocities 
ill the former case fall off more rapidly than in the latter case. A 
^trihing illustration of this is furnished by the curves for the 
Fig. 1. • 



Tim- ia 


proportions iFe: 2KCXS, and IFe: 12KCXS. Tlie latter curve in 
its early course is very sleep, but the slope soon falls oli, and the 
curve is cut by the curve 2, the slope of wliioli, although much less 
steep at the beginning, remains more uniform. A study of the 
figure will sliow that the other curves are of a characU-r inler- 
iiiediate between these two e.Klreme cases. Farther, titrations of 
ilie lui.vtures made some days Later (see figures in brackets in the 
foregoing table) sliowed clearlv that tlie reaction had ]jroreeded 
farthest in the mixture coiitaimiig the suiallest propuriicii of thiu- 
cymiate, and had nnule least progress in the case wliere the initial 
TOiicentraliori of lliiocyanate was greatest. It siionld be mentioned 
that similar experiments to those recorded in Table were made 
at 40'', and the cliaracter of the curves obtaiiieii oxliibits a close 
lesemblaiice to those shown in Fig. 1. 

Tt is obvious that liie influence of mass on the velocity of reduction 
01 lerrie sails by thiocyanates is not capable of any tiinple niatbc- 
jiralical foriuuLilion, but the following experiments appear lu 
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indicate tliat tlie acid produced in the reduction of the ferric 
is mainly responsihle for tlie peculiar relationships expresse,! 
Table IV and Kg. 1. 

The initial addition of acid to nh.xtures of ferric siilpliaie aii,l 
potassinin tliiocyanatc, produces an efifect which depends on tin 
relative jiroportions of the iron and the thiocyanate. When tin 
thiocyanate is in very large excess, the presence of acid raarkcillj. 
retards the reaction, whilst with the ratio IFe: 1-5KCX8 tl,‘f 
velocity, at least tor the first third of the change, is the same M-hctlin 
acid has been added or not.. 


fro. 2. 



T(il\C i'll 


The evidence bearing on the innucuce of acids is incorporated i'l 
Table V and Fig. 2. These experiments were in all respects pmallei 
to those recorded in Table IV, exceid- that all the solutions wm 
now initially made with respect to sulpiiuric acitl. 11)6 

concentrations of ferric sulphate aiitl potassium thiocyanate wen 
exactly the same as for tlie six mixtures alre;uly ins’estigaieil, uin 
the temperature was 25^. 

Taui.e V. 


Till 

<' ill 

Vt.l. 

Tiiiio iu 

V-il. 


Ti'J 

ijiiii 

itfS. 

Tit'!,;. 


0 

7n 


0 

IS'70 

7- 

;j.', 

ls-40 


‘2:5 

17-'l 


70 

l.> lu 

'A 

fiS 

17 ' !2 


17'.' 

17 ‘oO 

•7; 

107. 

17-10 

10 ii'i 


?A:i 

lei.' 


211 



15‘oi» 


fi 7 5 

IC-'it 



ir.i.'f 



1;') 7i) 


[L'l5 ilOUU 

11-07] 


^ t2;< li'iuibs 
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TaBI.K V, (fnnli.nui:ljy 

Tint!* ill \«l. Timti ill V,,l, 

iiiilHili'-i. 'l'i''l;i- iiiiiiiiles. Tji‘l. 

f 0 IS 70 , 0 IS-71) 

■7 31 1800 ■/ 10 l/iC 

!^' fill IZ'fiO <• :A 17 70 

S 113 17-01 « 101 171S 

” -l-il 10-37 330 10-85 

-7 5Sij 15 -27 ,'5 500 10 .75 

^ 826 ll-9.i ;; sl.s 10:111 

I [28 limn s 14-25] I 1. |28 lloni-s 15-M] 

, f 0 18-70 f 0 1.8-70 

■0 --'7 17-70 7-: 15 1--24 

C' \ 6-2 17-30 '5 50 1-03 

y I 10.8 10-85 i I 97 17-'7 

-217 10-27 2 I 230 17 00 

; 412 15-80 ;■ 4-2.5 17-30 

.8-22 1.5-20 2; I 810 16-9.8 

I [-2,8 Iniui's 14-53] ” - |-23 liours 10-62] 

The results recorded in the foregoing table are represented 
m-aphically in Fig. 2, which is on tlie same scale as Fig, 1. A 
comparison will sliow that whereas curve 2 is only slightly higher 
ill Fig. 2 than in Fig. 1, curve 12 is displaced upwards to a very 
notable extent, whilst the displacement of the other curves is inter- 
mediate. Tlie different influence of acid on the velocities for the 
1; j and 1 : 12 mixtures is well shown by the different positions of 
the points of intersection of the corresponding curves. It is 
interesting to note, also, that the extent of reduction in the 1 ; 2 
mixtures was, after twenty-eight hours, greater than in any of the 
other mixtures (see foregoing table). 

It appears from these results that the peculiar relationship of 
the ciii-vcs shown in Fig. 1 hs pi-oiiaiily connected witli the presence 
of acid; this, as sliown by tlie equation suggested on p. 796, is 
produced ill the course of the reduction, and its amount obviously 
increases -with time. Now experiments witli solutions which con- 
tained initially the same amounts of ferric sulpliate and potassium 
thiocyanate, but different quantities of snlplmric acid, liave shown 
that the rate of reduction diminishes as the concentration of acid 
increases. The ratio Fe: KCNS in these experiments was 1:4, 
and the temperature was 25°. The figures in the folio-wing table 
represent the volumes of titanium trichloride required for a given 
rolume of tour reaction mixtures, the first of wMch contained no 
added acid, whilst the others were initially made 0-25.V, Q-oO.V, 
and TOO.y with respect to sulphuric acid. 


Table VI. 


Tiiiifl ill iiiiuiites. 

Xo acid. 


0-5XH,SO^. 

ro.v.i!.,so, 

0 

TiS'S 

6a-5' 

eS'S 

03 ';i 

;-U 

til "5 

62-3 

62-3 

03 ‘1 

lUO 

CO 6 

ore 

62-3 


•-'00 

VOL. Clil. 

59'^ 

60-S 

err 

0 G 
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Anotlier factor t.liat bears on the peculiar oliaracLer of the cm vi, 
in Fig. 1 13 the progressive diminution in the ratio of ferric it,,,, 
to thiocyanate, which, on the basis of the equation on p. 790, ij 
involved in the reaction. This circumstance, as well as tlis 
gradually increasing quantity of acid present, would tend to bring 
about a retardation of the reduction. 

Experiments were also made on the influence of acids for 
solutions in which the initial ratio of ferric iron to thiocyanatf 
was greater than 1 : 2. Ammonium thiocyanate was employod 
in these experiments, the initial ratio Fe; NH^CNS being 1: 0'9 in 
each case. The effects of different quantities of sulphuric acid are 
shown in Table Vlf, the figures in whicli, like those in Table Tl, 
represent the volumes of titanium trichloride solution required for 
a given volume of the reaction iiii.xture. The temperature was (lOt 




Table Vtl. 



Time in _ 

minutes. 

No aeitl. 

O-hV-KoSO*. 

0-2.V-I1,SO,. 

0’4aV.J{,,S0g 

0 

490 

49-0 

49-0 

49 ’6 

20 

42-7 

42T 

40 7 

39 'G 

60 

37'6 

36-6 

36 0 

33 -6 

100 

32-7 

■i\-6 

30 0 

23 -O 


It will be seen that the greater the initial concentration of add 
tlie Greater is the velocity of reduction. Similar experiment!, 
carried out at 40° with two solutions of ferric sulphate and 
potassium tliiocyaiiate (ratio IFeilKCNS), one of which con- 
tained no added acid, and the other was initially 0'25i\ with 
respect to sulphuric acid, confirmed the view that for this ratio of 
ferric iron to thiocyanate, acid definitely accelerates the reduction. 
An attempt was made to secure evidence bearing on the onhr 
of the reaction between ferric salts and thiocyanates by experiiiieiit! 
iu which the thiocyanate was in very large excess, whilst the 
concentration of the iron salt varied. In these experiments, lliree 
of which, carried out at 40°, are recorded below iu Table VIII, the 


Table VIII. 


Fractional 
reduction 
of the iron. 


Tim«s in minutes. 


a. 

h. 

c. 

0-06 

1-6 

1-7 

-i-o 

0-10 

4-0 

4 0 

4'0 

0-16 

7-7 

7-8 

7-7 

0-20 

13-5 

14-6 

14'0 

0-25 

23-3 

25 ’6 

2(3-7 

0-30 

42-6 

17-5 

49'0 

0-35 

75-0 

82*5 

89 '0 

0-40 

122 -0 

137-5 

168-0 
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liiili.il I'riiuientratioii of aintiiDiiiuiii thiocyanate was in each ease 
■■j irraiiis lifre; in (a) the ratio of iron to thiocyanate, 

pe ^NHiCNS, was 1:18, in (b), 1 ; 13'5, and in (c), 1:9. The 
curves representing tlie rate of reduction were deduced as usual, 
and trem these the times (in minutes) necessary for a given 
iractimial reduction of the iron were" read off. These times are 
recorded in Table VIIT. 

Prom the figures in the table it is apparent that, where the 
tliiocyanate is in large excess and for the first quarter of the 
reaction, the time necessary for the reduction of a given fraction 
of the iron is almost independent of the initial concentration of 
the iron. The conclusion may be drawn therefore that in its early 
aves the reaction is uniinolecniar with re.specl to the iron. After 
le first portion of the change is over, the foregoing simple relation- 
lip holds no longer, the time necessary for the completion of a 
iveu fractional reduction being then least for (<i), and greatest 
jr (c). In view of the effect of acids on the rate of reduction, it 
; not sui'iirising that the course of the reaction cannot be 
jrniiilated on the usual lines. Further experiinenls are being 
isde with the object of gaining furtlier information as to tiie 
leclianism of tlie cliange. 

The influence of temjieratiire on tlie velocity of interaction of 
iiric salts and thiocyanates is very marked, it is not possible 
) stale the value of file teiiiperatnrc-coelTicieiit, luit an idea of the 
slative velocities at different teiiqioratmes may he gained from 
lie following observations. Experiments made witli a given 
fixture of ferric sulpliate and potassinni thiocyanate (ratio 
IFe: 2KCNS) at two temperatures, 25^ and 40^, sliowed tliat tlie 
lues necessary for tlie reduction of one-fiftli of tlie iron were 
ispectively 760 ami 94 minutes. 

It was tliouglit that the velocity of tlie reaction between ferric 
ills and thiocyanates miglit be affected liy liglit, E.xperiments 
ete therefore made in wliich equal portions of a given mixture 
f ferric sulphate and potassium tiiiocyanate were placed in narrow 
st-tiibes, and eitlier kept in tlie dark or exposed to diffuse day- 
glit. It was found after four weeks tliat tlie extent of reduction 
1 the exposed tubes was exactly tlie same as in tliose wliich had 
een kept in the dark. It was observed, however, tliat tlie slight 
ellow deposit obtained in all tlie solutions formed preferentially, 

“ the case of those exposed to liglit, on tlie wall of the tube next 
be light, 

IVPEF.I.ll, Cm,l,EOE OF SCIEXCE AND TkcH.VOIOOT, 

South Kkxslnoton, S.W. 
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MORGAN AND REILLY: 


[iX XX n I . — Non-aromatic Diazoniuni Salt:^. Pan j 
Antipi/rinedlazoniuni Salts and their Azo-derir. 
ative^. 

By Gilbert T. Morgan and Joseph Reilly, B.A., B.Sc., A.R.C.Sc.I 

The greatest development in the chemistry of diazo-compoundg has 
taken place in connexion with aromatic amines, owing mainly to 
two facts: the important technical employment of benzenoid and 
uaplithalenoid diazo-derivatives in the manufacture of azo-dyes, 
and the manifold applications of the diazo-reaction to synthetic 
operations in the aromatic series. 

It is, however, known that certain non-aromatic amines possess 
in varying degrees tlie property of diazotisability, and the object 
of the present investigation is to ascertain within what limits this 
reaction is manifested by bases which do not contain amino-groups 
attached to aromatic nuclei. Tlie property of diazotisabilitv 
appears to be connected witli the presence in the basic moleculp 
of an uusaturated group, for hitherto it has not been found possible 
to diazotise the salt of any primary base having its ainino-group 
attached either to a fully saturated radicle or to a coiiipletelv 
hydrogeuised ring. These two cases may be exemplified respectivelv 
by the aliphatic primary amines and by bomylaniine and ac-tetrfi- 
liydro-S-uapIithyiamine. On the other hand, tliere are many buses 
with amino-gronps attaclied to unsaturated complexes whicli ate 
not diazotisable. 

For example, the authors have not succeeded in diazotism^ 
6-amino-2 ; 4:-dimethylpyrimidine (cyanmethine), a base possessing 
a six-membered cyclic ring closely akin to that of the benzeue 
nucleus, with the same possibility of ethenoid and centric arrange- 
ments of the valencies: 


NH, 

NH, 

NH, 

C 

C 

C 


/l\ 

zz 

K CII 

, CH 

__ N CH 

CH^’C C-CHj ^ 

" CHj-C/ 'i-CHj 

~ CHj-C C'CH. 


\/ 

\Z 

K 

N 

N 

In spite of the close 

analogy to aniline and its homologues, tlii: 


base behaves as an aliphatic amine, and yields the corresponding 
6-hydroxy-2 : 4-dimetbylpyrimidine on treatment with nitrous acid.^ 
, The orientation of the araiuo-group in the foregoing base will: 

* It has recently been noticed (tliia vol., p, 72) that 2-amiiia-l : 4 -naplitb 
quinoneiciide is not iliazotisalile, although the basic group is attached I'j 
uusaturated complex iciived from dihydronaphthalcue. 
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j-^trard to cyclic nitrogen is, in all probability, not without 
importance, for Mills and Watson have shown that S-aminoquinoline 
■ readily diazotisable, differing in that respect from 2- and d-amino- 
quinolines, which have not yielded diazonium salts (T., 1910, 97, 

uiy 

I’he researches of Knorr and his collaborators have demonstrated 
that certain bases of the pyrazole series are diazotisable, giving rise 
to very stable diazo-derivatives, which, however, have hitherto only 
tigeu obtained in solution. These diazo-corapounds, like the 
aromatic diazonium salts, couple with alkaline j3-naphthol, and 
tarnish diazoamines with aniline, but with the exception of the 
preparation of triazoantipyrine by Forster and Muller (T., 1909, 
95 2072), they have not been employed successfully in syntheses 
involving the replacement of the diazo-group by other radicles. 

As a preliminary step in the closer study of the diazo-derivatives 
of the pyrazole series, the authors have isolated l‘pheri^l’2: 
i^tihjlp>jrQZolQn€-i-diazonium chloride^ produced by diazotising 
'.aniino-l-plienyl'2: 3-dimethylpyrazolone (4-aminoantipyriue). The 
ivdrocldoride of this base, when treated with ethyl nitrite in 
icoliolic solution, yields, on concentration, a syrupy residue, but 
rheii diazotisation is effected in the presence of excess of hydro- 
hloric acid, a crystalline, hygroscopic salt is obtained having the 
ollowing constitution : 


/NPh“CO 
KMe'CMe 


VN5 


>C*N. 




HC! 


(h) 

The additional molecule cf hydrogen chloride is probably 
ittracted to the complex by tlie basic nitrogen atoms of the 
pyrazolone rings, but it should be mentioned that acid diazonium 
alts have been observed in the aromatic series, although in such 
ases their stability has been less than that of the normal salts 
Hirscii, Bar., 1897, 30, 1148; Hantzsch, ihid,, 1153). From the 
oregoing acid chloride the corresponding dtchroitioff ht/drorhloride 
vas obtainetl, wliich, when dried under diminislied pressure over 
potassium l.ydroxide, slowly lost its volatile acid, an'l became 
ponverted into the normal dichromate : 


X,) Ci-jO/jllCl 
(11.) (III.) 

I’he platinichloride and aurichloridc containing the normal 
iinounts of acidic constituents have also been obtained. 

(IV.) (V.) 


I KPIv— CO 

1 NJIe-CMe’ 


^C-N„ AiiCI, 


\Ph— 


NPli— CO 
NMe-C.Me' 


( 


>C'S,. Ci'.,0- 


qNl'h— CO, 

IxMe'CMe- 


>C- 
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The existence of those normally constituted diazonium salts m,,. 
tainiug tlie pyrazolone ring is of some interest in connexion wit], 
current tlieories of the structure of diazoeompounds, inasmudi as 
it justifies the contention that co-ordination between the diazoniuj, 
complex and the unsaturated ring may involve a contiguous carton 
atom as well as one in the para-position (T., 1907, 91, 1315; 1908 
93 617). The para-hemiquinonoid formula advocated by Cain 
is inapplicable to these pyrazolonediazonium salts (cojnpare Forster 
and Miiller, hir. cil-)- Kepresenting this co-ordination as beinj 
due to a rearrangement in the principal valencies, then the general 
formula for these .liazonium salts would he : 

NMe-CMe^ , * 

I I 

l-l’lieuyl-2 : 3-dimelhylpyrazoIone-4. diazonium chloride couples 

readily with the more reactive aromatic bases yielding m 
derivatives. Witii ;«-phciiylenedianiiue, it furnishes an azo-coloiii 
of the cltrysoidine grou)), and witli 3-naplithylainine it gives rise to 

l-phciii/l-‘2 ■ 3 -iliiiirllii/liu/f,i:n!oii(A-(i:<J-^mi!ihllii/hmiiie : 

NH5_ 

NPh— 00^,,, ■' \ 

NMc-CM6=^ / \' 

\ / 


(VI.) 

an aminoazo derival ivo dlsliuguished from the arylazo-/3-m.i-litliyl. 
amines by its junvef of forming intense bluish-purple salts ivitli 
mineral or orgai’iic acids, which are so slahte ill aqueous solution 
that the azo-liasc can he used as an indicator in aridiiiietry and 
alkalimetry. This projicrty, like that of forming the forcgoiiif 
acid diazonium chloride, is to he correlated with the basic nature 
of the pyrazolone ring. , , 

An interesting parallelii-in was iiolicefl in tlie coupling nl lin’. 
anlipyriiiediazonium sails with /S-iiaphtlivlandnc ami its derivalivK 
oil the one hand, and tlie /3 diketones and 0-kelo ester.s on the otliir, 
111 Ijotli oa.ses tlie comlcnsaiion takes place only when two iiiiibile 


hydrogen atoms are present. 

An azo-derival ive is readily prodiieed from elhyl-6-na]ihthylaiiiim 
(VIT), lint no reaction takes place witli dimcthyl-0 iiaphthyhuiinn 
(Vlll). whieh has oiilv the one reactive liydrcgen atom; 

H ' n 


•'■'''’'/^Nii-aii , 


/\/\N(uir,)., 


(VjI.) n'oiipliii.i;. 


\/\./ 

(Vlll.) N'm-couphiig- 
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Acetylacetone and the antipyrinediazonium salts readily couple, 
vieldiiig an azo-compound: 

NPh— CO^ ^ ^CO‘CH, 


NMe-CMe^ 


>c-n:n-c<, 

(IX.) 


c{on)-cH3 


MPh- 
r 


-CO. 


NMe'CMo' 


>c-n:n-ch<, 

(IXa.) 


CO'CHs 

CO-CH, 


The azo-constitution for this substance, \-fhe.iiyl-i : i-dimethyl- 
p,im:olnne-i-n 2 oncett/lacefoi 7 e, is justified by the fact that it yields, 
jven in aqueous solution, a sparingly soluble alkali derivative, 
wiiieh develops the enolic red coloration with ferric chloride and 
furnishes an olive-green copper derivative. These reactions render 
very improbable a hydrazone configuration, and support the enolic 
formula (IX) for the sodium derivative; they do not, however, 
servo to e.'iclude the ketonic constitution (IXa) for the free azo- 
mmpound, 

l-pheriyl- 2 : Z-cHmethyljiyrazo!oiie-i-asoaceioncelate (X or 
Xo) closely resembles the foregoing azo-acctykcetone, and is 
obtained under precisely similar conditions; 


NPh- 
NJIe-CMe^ 


■ ^C(OH)-CH, 
(X.) 




NMe-CMe^ 


'"CO-CH, 


(Xtr.) 


With fuelliyl acel-ylethyl ketono, ClJ;,’CO*C'rf{CH3)*CO'CH5, 
uiiitli, like dimethyl-jS-naphihylamine, contains only one labile 
liydrngoii (*), the reaction takes a different course. Coupling occurs, 
liiit it- is accompanied by hydrolysis, involving the elimination oE 
Rit ncfiyl grou[), so tliat the parent ketone is ethyl mellivl ketone, 
ilu' paie yellow product differs from the antipvrylazoacetvlacetone 
111 luil giving .ni alkali derivative witli atpieous sofUuni livdroxide. 
This diir vreut'c may be explained by regarding the coiiipoiiiid as 
an iiiifipyrylliydrazolic of diniethvl diketone: 


XPh— CO. 
NMe-CJW 


>C-.\ll-N:C(CIf3)-CO-CH3, 
(Xl.l 


ail aiilipyrylazii-ilerivalivc of ethyl nietliv! ketone; 


b Pli— CO, 
\ Me-CMe' 


>C-N :N •OlljClljl-CO-CH,, 


Xlo.) 
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which is no longer capable of assuming the enolic foTin, and 
fore does not yield metallic derivatives. 

The study of these condensation products from antipyrin^ 
diazoniiim salts and the jS-diketo-compounds is being continued, 

Experimental, 

l-Phenyl-l: Z-dimttliyl'pyrazoloneA-dMzonium Chloride 
(Formula I). 

4-Aminoantipyrine hydrochloride (m, p. 232°), obtained by 
cessively reducing 4-nitrosoantipyrinc, extracting the crude base in 
the form of its benzylidene derivative, hydrolysing the latter wifu 
dilute hydrochloric acid, and removing the benzaldehyde \vit]| 
ether, was purified by repeated crystallisation from alcohol, and used 
in the following experiments. 

(1) The diazo-sohition, produced by treating the purified salt 
with ethyl nitrite in absolute alcohol, left on evaporation a svnipv 
residue, which after two months had lost its power of coupling witi 
alkaline /3-naphthol. 

(2) The salt dissolved in alcohol containing hydrochloric add 
(3 mols.) was treated with ethyl nitrite in slight excess. The 
solution was concenlrate<l in a vacuum desiccator over potassium 
hydroxide until the acid diazoniura chloride separated in stellate 
aggregates of almost colourless, hygroscopic crystals, which retained 
their coupling power with jSnaphtliol after three months: 

0-1468 gaveO-2596 CO. arid O'OlS.u il.O. C-48-23; H = 3-68. 

0*1215 „ 21*6 No at 17° and 752 miu.* N— 20'63. 

0*1605 „ 0*1272' AgCl. 01-19-61. 

0-1422 „ 0-1115 AgCl. CU19-39. 

(Cj]HjjON^C 1)2,HC1 requires C-4!)'12; IL-4-28; N-.20'85j 
Cl -- 19-79 per cent. 

The chlorine determinations -were made on different preparation^ 
one of which had been heated on the water-bath in alcoholic solulion 
in order to remove excess of ethyl nitrite. The diazoiiium clilorid- 
was insoluble in dry ether. 

Reduction of tliis diazouium salt wdth stannous chloride does nof 
lead to the formation of a readily isolated hydrazine, owing probablv 
to condensation taking place between the newly formed hydraziuo 
group and the carbonyl radicle present in the pyrazolone ring. 

The diazonium cliloride and the corresponding nitrate were both 
very stable in hot aqueous solutions, hut the coupling power, which 
, persisted under these conditions, disajjpeared entirely when the 
chloride was digested with moist silver oxide, the filtrate from siher 

111 this tile FdllowLiig nitrof'en c^litluti■lns (he was tueasured iver 
i )0 iier cc-iit. jujlassium iijdroxidt solution. 
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fliloinie giving no azo-colour. When ire-it.i 
sodium hydroxide (3 mok) and cold d I f with 

completely its coupling" 
svinide added to an acid solution of 1 
.„.e destructive effect; a white nItaM r™"” ‘h® 

cijiitsted, which rapidly became yellow and P"' 

fliiofjanatc produced a white^preeinJi / ^“tassium 

cWoride, which darkened on exposure to 

Whanjl-i-. ^<h’»eth,/lp,/raioloiic-i-<iiazoni„w Jy i 

^^--^(Formda nr 

cliloride; ot the acid diazonium 

"'’^:^J”\0'0^2SAgCl and 0-0425 CrO ri-.--, 
UHjsOaNsClCro requires CU 5 - 20 'Cr-ig. 9 A' ’ ^'' = ^513, 

IVhen dried for several weeks in a J , ^ 
potassium hydroxide, hydrogen chloride solid 

“•2868 „ 0-0673 (v'o“' a Zn-' 

O'lfion oj.r -^COo. 

y, J4 y c.c. \.a at '’1 a>, I -r- 

,-M-6e.c, x; O O .\ = ir-g,,, 

C' H „0 V n, ■ ” '85 mm. N= 17 ' 3 a 

The dichron..ato,Murilh stoh/^ I’" «"t- 

s^piciecl on heating „r hyi^cJiT m "f *™P^™ture. 

<!-:fi::r:;:L::d:;'r f„re. 

the oryst.s!li„e ‘ i>'^-Pitotion 

in the dLccaK'r::iS^^^^ 

-3,.77;h.-3.o7. 

0 li;)2 17.« ‘ '0l Him. ^■^yi^7n 

S ” c,=35.3r"'’'‘- 

t'-it..,aN cipV'‘' • 

- - . 6<-loI t requires C--.3t-50; H= ‘.m.., 

^‘-=23-89 percent 
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1-Pheuyl-l : "i-dimefliyl purazolone-Ai-diazouiiim Aimchlorult 

(Formula V). 

This salt was obtained as a golden-yellow, crystalline precipitate 
on mixing aqueous solutions of the diazonium chloride and chloro 
auric acid : 

0-1520 gave 0-1330 CO^ and 0-0323 ILO. C = 23 86; H = 2-36. 

0-1893 „ IG'C c.c. Ng at 17*^ and 758 mm. N=:10-25. 

0-1176 „ 0-1535 AgCI. Cl = 25*72. 

0-1890 „ 0'0672 An. Au-36-55. 

Cj^HjjONjCljAii requires C^-23'83; 11 — 1-99; N^lO'll; 

Cl — 25‘60; Au-35'59 percent. 

The three foregoing diazonium salts <are all very stable eompnuiKjj 
coupling with alkaline j8-iiaplitliol after several months to fonu a 
red azo-compound. In the case of the auricliloride tlie rcil colour 
soon changes to brown unless tlie gold is previously removed as 
sulphide, when the red coloration persists. 

l-Phenyh'l : Z-dhuelhyl iiyritzoloncA-dZO-^-naphihyhinihti'. 

(Formula VI). 

On adding a solution in dilute hydrocldoric acid of the diazoimnii 
cliloride to alcoholic )3-naplithyIainine, a deep blue coloration 
immediately developed, and the solution rapidly became almost 
solid, owing to tlie separation of tlic sparingly soluble, dark blue 
hydrochloride of the aminoazo-derivative. From this salt the 
amiiioazo-hase was set free l.>y ammonia and crystallised repeatedlv 
from alcoliol, in wliich it was somewliat sparingly soluble, The 
base separated in orange-red biaxial needles, darkening at 231"-', mid 
melting at 235'^: 

0-0635 gave 10'9 c.c. N., at 20° ami 755 mm. N — 19-73. 

C^,,TTj,,ON-, requires N — lO'Gl per cent. 

This azo-base was sj»aringly .soluble in the ordinary vtdahle 
organic mc<lia, more soluble in pyridine, but insoluble in water, 

The hi/ihorhluruh^ was prepared bv dissolving the base in glacial 
acetic acid, and adding hydrocldoric acid; it cry.';laliis(Ml in tuih 
of small, acicular, bluish-black crystals, witli blonzy rcile.':, 
decomposed at 185°: 

013G5gavo20-.“> c.c. K.. at 17° and 765 nnn. N = 17 72. 

0-2G30 „ 0-U970 Agt'l and 0-2381 base. (U--91 2 ; Base . 9U53, 

requires N--17-79; Cl- D'Ol; Bfise-^90-73 percent. 
, Tliis salt was s])aringly soluble in wat-cw ami tiie ordinary organic 
nu'din. hut <)issolvc<l more reatlily in pyrhline.. 

(.'umparijtivc experiments were made with ethyl j3-naphtijyJaiiiiiic 
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and diinetliyl-^-naphthylamine. The former of these bases coupled 
u'itli l-plienyl-2 : S-diinethylpyrazolonediazomum chloride in alco' 
liolic solution, giving rise to an orange azo-derivative, which 
from alcoholic hydrochloric acid in the form of its dark, 
l^jQjizy-blue iiydrochloride. 

Diinethyl-^-uaphthylamine did not couple with the diazonium 
salt under the foregoing experimental conditions, and the greater 
portion of the base was recovered unchanged. 

^.>;aplitliylamine-6-sulphonic acid (Brdnner acid), when dissolved 
[ij aqueous sodium carbonate and reprecipitaied by acetic acid, 
cou]ded readily with the diazonium Iiydrochloride, yielding a dark 
blue azo-derivative (hydrochloride), which is decomposed by aqueous 
sodium acetate, giving rise to the reddish-orange azo-sulphonic acid. 

Tlie three foregoing azo*derivatives dissolved in concentrated 
sulpburic acid to deep red solutions, which assumed an intensely 
purple shade on dilution with water. 

l-riieuyl-2: S-dimetliylpyrazoloiieazo-jS naphthol, unlike the purely 
aromatic azo-iS-naphthols, assumes a dark reddish-purple tint on 
treatment with concentrated aqueous acids, its original colour, 
oiaiige-red, being restored by alkalis. 

Coii(h)\safhii Vroducis. with the ^-Diketones. 

l-Phe7njI-2 : Z-diiiifthifIin/ro:(fhni('-i-ozoacet}jlacetone 
(Formula IX or IXu). 

l-Amiiioanlipyrine liy<lrochloride (1 mol.) was diazotised in cold 
dilute liydrocliloric acid, the e.xcess of nitrous acid removed by 
carbamide, and the solution added to acetylacctone (I mol.) dis- 
solved in alcohol. The addition of sodium acetate produced a yellow 
precipitate, wliich, when crystallised repeatedly from alcohol, 
separated in radiating masses of reddisli-orange scales and Inaxial, 
prisiuatic needles, melting at 181 — 182°: 

0l;il8gave0-20r>5 CO, and O-OGoC 11,0. C-G1T5.; H-.r53. 

li !"0O ,, 26'G c.c. N.r at 20° and 752 mm. N"17 03. 
l'i.ilT]sO;.N 4 requires C — GIT5; ll-5'73; N- 17 83 ]>er cent. 

This ;izn coni])ound was practically insoluble in water, sparingly 
xhiMe in etlier, hut ilissolving more freely in other organic media, 
especially in chloroform. 

Benzoylacotone, when iM)Upled with tlie diazonium salt, gave a 
similar yellow azo-derivative. 

l-r!ieuyl-2 : 3-dipnetliylpyrazoloiie-4*azoacet\dacetone yielded a 
si';innqly soluble, dark orange sodium derivative when treated with 
•ni excess (2 mots.) of concentrated aqueous soclium liydroxido. Wit h 
i^rric chloride tlic dilute aqueous solution of the sodium derivative 
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developed an intense red coloration, and with copper sulphate 
olive-green copper derivative was precipitated. 

Ethyl l-Phenyh^: Z-dimethylpyrazolone-i-azoaceioacefate 
(Formula X or Xa), 

The antipyrinediazonium solution (1 mol.), prepared as in 
preceding experiment, was added to an alcoholic solution of eihv] 
acetoacetate (1 mol.), followed by excess of sodium acetate, xiig 
product, a bulky, yellow precipitate, was crystallised repeated^ 
from alcohol, when it separated in fibrous masses of yellow, prismatic 
needles, melting at 174 — 175*^: 

0-1226 gave 0-2G80 CO^ and 0‘0663 H.O. C-59-62; H-G'Ol. 

0-1826 „ 25-5 C.C. Ns" at 15-5° and 748 mm. N = 16-21. 

CJ-H 20 O 4 N 4 requires C = 59‘30; H = 5'81; N — 16'28 per cent, 

The azo-compound was sparingly soluble in water, ether, or etlwl 
acetate; it dissolved more reAdily in other organic media, and 
especially in chloroform. 

Condeni^nfion Produc.f of l-Phenyl-^-.Z-dinuthylpyrazolonc-i-di. 

Qtonuim Chloride and Methyl Acetylmethyl Ketone 
(Formula XI or XTa). 

The antipyrinediazonium chloride solution, freed from excess of 
nitrous acid, was added to alcoholic methyl acetylmethyl ketoue 
(I mol). On adding aqueous sodium acetate, a pale yellow pre- 
cipitate was slowly formed, which, when crystallised repeatedly 
from alcohol, separated in lustrous, pale yellow, six-sided hia.xial 
plates, melting at 199 — 200'^'; 

0-2006 gave 0'4635 COo and 0'1175 I^O. C = 63 02; H=:6'5l. 

0-1706 „ 28'9 c.c. at IS'^ and 756 mm. N — 19'67. 

C 15 II 1 SO 2 N 4 requires 0 = 62*94; H-6'29; N- 19-58 per cent. 

The compound is less soluble tlian the preceding substances in the 
ordinary organic media, but it dissolved freely in chloroform or 
pyridine. With aqueous sodium hydroxide it gave no sodium 
derivative. 

The authors desire to express their thanks to the Government 
Grant Committee of the Roy.a] Society for a grant which lias partly 
defrayed the expenses of this investigation. 

UOYAi. '.‘oi.I.KCF <tK SciKKCE Foil IkeI.ANH, 

Ddrt.ix. 
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1,XX.X[ V.— r/i« ConslilutioH of the AfiJiydro-hase.<! derived 
from Telruhydroherherine Alkyl Hydroxides. 

By FRiNK Lee Pvman. 

, [he degradation of tetrahydroberberine by Hofmann’s method, 
that is, the removal of the elements of water from tetrahydro- 
berberine alkyl hydroxides has been the subject of several previous 
iavestigations. 

The point was first studied by E. Schmidt and his pupils, Court, 
Schreiher, Gaze, and Link (Arch. I'harm., 1890, 228, 596, 604; 
1S92, 230, 287, 291; and Dissertatioiu), the effect of heating the 
metho- and etlio-liydroxides of tetrahydroberberine being examined. 
The resulting compounds, however, did not agree in their properties 
wifii tliose to he expected from true anhydro-bases, as E, .Schmidt 
himself (.1 rc/i. Vhonn., 1892, 230, 289) points out, since tetrahydro- 
berberine alkyl iodides were regenerated from them by the action 
of alk-yl iodides, whereas uusaturated alkyl iodide additive products 
should have been obtained. 

Voss and Gadainer (.1 rch. Fharm., 1910, 248, 43), who ne.xt 
studied this subject, offered further evidence that the products 
obtained by the previous investigators were not the true anhydro- 
bases. These authors were the first to isolate a true anhydro-base 
derived from tetraliydrobcrberine. They dried tetrahydroberberine 
cthocarboiiate in a vacuum on the water-bath to constant weight, 
and isolated from the product the ethyl anhydro-base, which 
melted at 132'o°. Tliey also obtained the same base by evaporating 
(•canadiiie (i-tetrahydroberberine) ethohydroxide to dryness in a 
vacuum and working up the product so obtained; in this case, 
however, the presence of another product was observed, for the 
crude ether-soluble product (which would contain only tertiary 
bases, such as auhydro- and possibly carbiiiol bases) proved to be 
optically active, but the identity of this by-product was left to 
be cleared up later. The fact that the ethyl anhydro-base, melting 
at 1325“ was obtained from f-canadine as well as from tetrahydri> 
berberme enabled Voss and Gadainer to deduce its constitution as 
follows. 

Tetrahydroberberine ethohydro.xide is capable of yielding three 
hjpotiietical carbiuol bases, I, II, III, of which two, I and III, can 
lose water with formation of the corresponding anhydro-bases, la 
Ilia respectively. 
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cu, I i 
\/\/\/ 
i CH„ 


MeO H..UA CH., 
'EtOH ■ 



CHo-OH 


CH, 


JI,C OHj 
(III.) 


CH, 

(I«. 


E, Ctt 
CH. 


CH I I 

.wy 

CH, 


,C CH, 


If tlie reaction proceeds according to the first sclieme, the 
asymmetry of the asynuiietric carbon atom is preserved, ivliereas 
according to the tliird sclieme it is lost. Since therefore f-caiiadiiie 
etlioliydro.\ide gave an optically inactive auliydro-base, tlie latter 
is to be formulated as III«. This conclusion has since been 
criticised by McDavid, Perkin, and Robinson (T., 1912, 101, 1218), 
who regarded this formula as improbable, since it contains a ten- 
membered ring, and in order to account for the production by 
Voss and Gadainer of an optically inactive anliydro-base from 
optically active f-canadine etlioliydro.’iide by heat, suggested that 
the reactions involved were probably correctly representetl in the 
scheme shown below, whicli was not furl her elaborated: 


CH, I I 



\/ N \/ 

H,C ACHg 

'Et on 



on,\ 


CH^ 

{]«.} 


- ll« 

CH, 


According to this view the reaction does not proceed tlirough the 
liypothetical carbinol base, but the hydroxyl group attached to the 
nitrogen atom, together with a hydrogen atom from the asyiiiinctric 
carbon atom, are together eliminated in the form of water, yielding 
the auhydro-base X, which then rearranges itself to the auhydro- 
base la. It may be pointed out that this method of representing the 
foyiiation of an anhydro-base from its parent quaternary alkyl 
hydroxide is unusual, and is frankly designed to meet the particular 
case. 



F.IJ FROM TETRAHYDROBKRBERINE ALKYL HYDROXIDES. 819 

Perkin and Hulnnson theiriselves uctiially sludied 
the degradation of tciraliydrohcrberiiie Itciizyl 
iiloi'iflc down to the nitrogen-free compound berlierileiie. The first 
tfj) ill this series was the conversion of the former compound into 
),e anhydro-base, whicJi was carried out by boiling 

ifi ah'oliolic potassium hydroxide. To the product, wliich was 
(Jateil in the form of its hydrochloride, tliey asc-ribed tlie con- 
of J-benzylwotetrahydroberberiiie : 

OH, I I 

I UHIOII., . 

CIT, 

The views of Voss and Gadamer on the one Imnd, and of McDavid, 
’erkiu, and Robinson on the other as to tlie constitution of their 
ositf^ctive auhydro-bases are therefore divergent. 

Quite recently, the present author, in collaboration with Jowett 
this vol., p- 290), isolated /-a-canadiiie nietliochloride from 
Briich}jac(iut}mm. Before the identity of this com- 
lound was establislied a quantity was converted into the corre- 
ponding anhydro-base, aiul evidence was obtained that this was 
lut a simple substance, but a mixture, since its optical activity 
[radually diminished on repeated crystallisations. 

Xow Voss and Gadamer liad found, as has already been noted, 
hat the crude product obtained by the action of heat on /-canadine 
itliohydroxide was optically active, whilst, after purificatiou, an 
ijitically inactive anhydro-base identical with tliat obtained from 
etraliydroberbcrine etholiyilroxide \va.s obtained, and had reserved 
he fiirtlier study of tliis jioint for a later occasion. As it seemed 
notable that the study of the effect of heat on the inetholiydro.xide 
if kauadine would yield valuable infonnation as to tlie nature of 
heanhydro-bases produced, Prof. Gadamer was communicated with, 
ind he very kindly expressed Ins willingness that the present author 
lould continue the work. 

The investigation has shown that when /-cauadine methohydroxide 
evaporated to dryness in a vacuum, a mixture of no less than 
iree isomeric anhydro-bases having the composition C/.ino^ 04 N 
'suits. The melting points, optical behaviour, and yields in per- 
'utages of the theoretical are as follows : 

M. p. Yield, per cent. 

yt 135 — ISS^tcorr.) optically inactive 53 

„ B 114—115 „ „ „ 4 

101-102 „ [aj„ 12 

The three bases behave as uusaturated compounds towards 
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bromine and permanganate, anil each forms a charactenstii' 
chloride and methiodide, 

AVheii the correspoiidiug racemic compound, tetrahydroherljerine 
mcthohydroxide, is similarly treated, the base A is obtained ii, 
54 per cent, yield, and the base B in 19 per cent, yield. The yicl] 
of base B in this case is thus approximately equivalent to flat of 
jS + C in the case of /Aianadine metliohydroxide, and this suggests 
that B is the racemic form of C. 

When, however, i-canadinc metholiydroxide is evaporated to 
dryness on the water-bath under atmospheric pressure, tlie base .1 
is not found amongst the products of the reactions, but a mktute 
of B and C results. 

Similarly, when tetrahydroberberine metholiydroxide is evaporated 
to dryness on the water-bath, under atmospheric pressure, the base .1 
is not found, and the only anliydro-base obtained is B. The yields 
in the two latter rases are only moderate owing to the iieutralisation 
of a part of the melhohydro.vide by the carbonic acid of thi 
atmosphere, for tlie carbonate so formed is not converted info 
aiihydro-base by heating with water on the water-bath. This lias 
been shown definitely by a separate experiment in wliich a quantitj 
of tetrahydroberberine metliohydro.\ide was saturated with carbonic 
acid and evaporated on tlie water-bath; as the evaporation pro- 
ceeded, crystals of the carbonate separated, and even alter con- 
ceiitratiou to a paste the product was completely soluble in lioi 
water excepting a slight turbidity, and deposited crystals of tlio 
carbonate on cooling. The solutions of the carbonates resulting 
after the removal of the anhydro-bases it + C or C in the expeii- 
ments described above can be caused to yield further quantitiei 
of these bases by the addition of alkali hydroxides which reniow 
the carbonic acid. By this means, a yield of 71 per cent, of B and 
11 per cent, of C has been obtained in the dehydration of f-canadins 
metholiydroxide under atmospheric pressure, and a yield of 79 pa 
cent, of B from tetrahydroberberine mellioliydroxide in siniils) 
circumstances. 

The preparation of the three bases having been described, it mi 
remains to describe their properties and discuss their constitutions 

In the first place, the optically active base C can only have tl)! 
constitution given below: 


CHs I 1 

\/\*/'\/ 

I CH 


/\/ 

OH, 


OH., 


• .All asterisk over Hie asymmetric carbon atom denotes that the coiiipoiimb si 
optically active. 
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Xo’.v, a marked difference in Lehaviour ia aUown by the base /I 
Qii the one hand, and the bases B and C on the other. In the first 
place, tiie hydrochloride of A is readily soluble in boiling water 
poiitainiiig a little hydrochloric acid, whilst tliose of B and C are 
yfirv sparingly soluble; secondly, whilst freshly prepared cold 
arjueons alcoholic solutions of the three bases are only faintly 
alkaline in their reaction to litmus, after short heating in the water- 
batli, the solution of A becomes very strongly alkaline, whilst the 
solutions of li and 0 are unchanged. Further, as lias already been 
painted out, when tlie optically inactive tetrahydroberberine metho- 
jiydi'oxide is employed for the prej)aration of tlie anhydro-bases in 
the place of /-cauadine metlioliydroxidc, an additional quantity of 
]l is found in the place of V. It follows that B is the racemic form 
01 C, since there are only two* optically inactive anhydro-bases, 
luniely, la and Ilh/, theoretically derivable from tetrahydrober- 
l)priiie methohydroxide, and of these la is the racenuc form corro- 
qiondiiig with the optically active base C. There can be no f]oul)t, 



CH 

/NMe, 


JCII, 


CH., 


CH, 


(Ilk.) 


therefore, that B has the formula h/, whilst .1 must then have the 
formula lllm 

The behaviour of .1 with hot aqueous alcoliol is entirely similar 
to that of Voss and Gadanier's auhydroethylcanadine, which, the 
latter authors showed, became converted into tetrahydroberberine 
eLlioliydroxide in similar circumstances. They also sliowed that the 
salts of their base underwent a similar cliaiige, and represented it 
according to the schemes shown on p. 822. which depend on the 
adoption of Willstatter’s (AunaUn, 190l 326, 4) and Decker’s 
19U4, 37, 520) methods of representing such a change 
respect ively ; 


* The [icis>ii'ility tliat one of the auhydro-hases iiiigUt have a rirmnla analogous 
MvDavi'l, IVikiij. .and Robiii'itn's iiiteniiuiUate jauduct (j*. 81S) : 


C’H, I I 
\/\,'\/ 


/\ 

H..C 


CH„ 


' ■linmiated liy the fact that each of the anhydro-bases forms a dbtince luisatuialed 
‘}<li'ochli,ris!e Iroiii \rhi<‘h it can K- pri'jvared by treatment with anunonia, whereas a 
of the above foniuila could only yield with hydiochloiic acid the saturated 


salt, tetrahvdroberbciiiiii luethochkiide. 

V'il„ cm. ,{ 
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I I 


CH 

-I 

CH^, CH, 

I 

■I" 

CH I I 


CHj CII,> 

(Decker.) 


OH, 

\/\ciI(HSO,) 

I NEt- 
/\/ \/ 
CH. ch; 


'CH,. 



H,C ACH., 
Et HSOj 


It has now teen found that the change takes place in the case 
of anhydromethylcanadine base A with great readiness. After 
short boiling with aqueous alcoliol, this base is converted into a 
solution of |3.tetrahydroberberine metholiydroxide, which, when 
acidified with hydrochloric acid, yields the corresponding metlio- 
chloride in a yield amounting to 71 per cent, of the theoretical. 

It has already been shown that tetrahydroberberine nictlio- 
hydroxide, when evaporated to dryness under atmospheric pressure, 
yields the base B, and it is consequently not surprising to find that 
the base A, when similarly evaporated several times witli dilute 
alcohol, is converted into a mixture of base B and tire quaternary 
carbonates. 

The disappearance of base -4 when either f-caiiadine or tetia- 
hydroberherine methohydroxides are evaporated on the water-batii 
under atmospheric pressure, and the formation of the optically 
inactive base B from /-canadine, are thus accounted for. 

The whole course of the formation of the three anhyclrobascs 
may therefore be explained by the following scheme : 


CH., 


I 


;cH, 


CH 

\/'^CH- 
1 ^NMe 


CH., 


I I 

'X/ 

.cCH, 

\/ 

CH., 


CH,, I 


/ 




Ba.se A. 


H.,c Acii., 
ile CH 

it/-Tcir.sliy,lriil,crliei!Vf 
iiictliohy’.li'tsit , 


CH, 


H^C ACH., 
iJeOH ■ 

/-OaDadine iiietlio- 
hydro.sidc. 

I 

CH., I 1 

\/'*/\/ 

1 CH 

/\/ CH, 

CH, 

Base C. 

* An asterisk o/ev the asymmetric carbon atom tlenotes that the coiii|h'uiiJ^ 
optically active. 


CH 
1 1 

CH., 


OH., 

B.ise 
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/X’aiiadine methohydroxide, when evaporated either in a vacuum 
or under atmospheric pressure on the water-bath, yields a small 
proportion of the optically active base C directly; in a vacuum, it 
yields a large amount of the base A, of which a small proportion 
is converted through tetrahydroberberine methohydroxide into 
tase B; under atmospheric pressure, at the water-bath temperature, 
the whole of A is converted into tetrahydroberberine metho- 
hydroxide and transformed partly into base B, and partly into the 
quaternary carbonates. 

Tetrahydroberberine methohydroxide shows a similar behaviour 
except that the base C cannot be here formed; in a vacuum, a 
mixture of A and B is obtained, whilst under atmospheric pressure 
the only anhydro-base in the final product is B. It may be inferred 
hy analogy with the behaviour of f-canadine methohydroxide that 
in the case of tetrahydroberberine metliohydroxide a small pro- 
portion of base B is produced directly in each case. 

Applying these results to the work of former investigators, it is 
clear that Voss and Gadamer’s anhydroelhylcanadine has, in fact 
the constitution which these authors assigned to it. The contention 
of McDavid, Perkin, and Robinson with respect to its constitution 
and mode of formation is consecjucntly invalid. The constitution 
which the latter authors assigned to their anhydro-derivative of 
tetrahydroberberine benzyl chloride, namely, that of .V-benzyl- 
^tetrahydroberberine, is, however, doubtless correct, for the con- 
ditions of its formation, namely, boiling with alcoholic potassium 
liydro-xitle, were sucli that even if a base of the type of base A 
were primarily produced, it would be converted into a base of the 
-vpe of base H. 


It IS interesting to note that while these results were beinv 
ratten up for publication there appeared in the Chemike.r Ztituiw 
the 4tli 0 March (1913, 27, 270) a report of a paper read by 
d. Preund before the Clie.iaisclie GesdUchaft ;« Frankfort n M 
1 . the 13th December, 1912, in which the degradation of the 
■alkyltelrahydroberberine melhiodides is recorded 
The full account of tliis research has since appeared in the 
™ (1913, 397, 1) It is shown that the degradation of 

y-, aiylalkyl-, and aryl-tetr.ahydroberbcrine iiietbiodides may 
-ite place in different ways: ^ 


.3 u 2 
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CH,| I 

yv-Y 

A/k/™' 

liHO A UH., 

Me i 


CH,1 I 

\/\/\/ 

1 Mts| IpTI 

H l-H, 
OHPh 
(Type Ilri.) 


I 

OIL 


1 & 


CH, 
CHR ‘ 
(Tj-jh' In.) 


CH 


I I 


'CH., 


^CH~ 

/i\/NMe^/, 

CUtl CHj 
(T>'i'e Ilia.) 


Where R = benzyl, the anhydro-basft was of type lla, $i]ice it 
yielded hydrastiuine on oxidation. 

Where Ess/'-coamyl, the main product was an anhydru-bfise, {q 
whicli the constitution of the type Ilia was assigned, siiico. it 
behaved similarly to Voss and Gadamer’s nnhydroethylcanadine, 
This base was accompanied by small quantities of an isomeric base 
of type la, wliich could also be prepared by boiling the first ]m 
with alcohol. The presence of this second base amongst the pro- 
ducts of the degradation appears to he regarded as due to trans- 
formation of some of the first base by manipulation. 

Where R- phenyl or an alkyl radicle other than h'ioamyL tlie 
single anhydro-base isolated was of type Ta, and the question as to 
w'hcther this was produced directly or through the interniedia:? 
stages of an unstable base of type IIIu changing to the quateTiiiirv 
liydro.vide and thence to the isomeride of type la, was left open, 
although it was pointed out that the latter view more readilv 
accounts for the production of a single anhydro-base from tlietwo 
stereoisomcric racemic forms of o-alkyltetrahydrobcrberiue Lydr- 
oxides. 

In the light of the present communication it is not siirpiisir] 
that bases of the type of Jlla could not usually be Isolated, far tlie 
degradation was carried out by boiling with aqueous j)olas>siui!i 
hydroxide, and it has now been shown that the anhydronietliyi 
canadine of type Ilia is transformed into the base of type la atth 
temperature of boiling water. 

It seems probable that the course of the degradation of tiif 
a-aikylt'^trahyclrobcrberine metholiydroxides is entirely similar (J' 
that of tetrahydroberberine methohydroxide as described abevf,' 
and that a quantitative study of their dehydration in a vacuu® 
would confirm this view. 
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Experimental. 

Teirahydroherherine Metkochlorides. 

'fjie methylation of Z-caiiadine (Jowett and Pyman, T., 1013, 
103 -Ol’O gave a mixture of the o- and j3*inethochlorides, of wiiicli 
.]je latter more sparingly soluble salt was formed in the larger 
proportion. An experiment was described, showing that the latter 
ill factj the ^-salt, that is, the more stable isomeride. Similarly, 
the iiietliylation of tetraliydroberberiue yields two isomeric salts, 
ri[ which one, the more sparingly soluble, is formed in the larger 
proportion; the latter is therefore tlie racemic form of /-jS-canadiue 
jiiethocliloride. 

Twonty-five grams of tetrahydroberberiue and 30 c.c. of methyl 
iodiil^ were heated for fifteen minutes on tlie water-batli under a 
reflux condenser ; the excess of mctliyl iodide was then distilled off, 
and tlie residue dissolved in 12 litres of boiling water. The solution 
•as then thoroughly agitated with an e.vcess of silver chloride, 
liercd from the silver salts, and evaporated to a volume of about 
20 c.c. On cooling, a large quantity of the j3*melhochloride 
epantftd, and this was crystallised from 200 c.c. of hot water, wlien 
5 9 grams of the pure salt were obtained in tlie first crop. The 
irigiual mother liquors deposited, after concentration and cooling, 
quantity of crude a-salt, wliicli was also purified by crystallisation 
rom water. The two salts were .separated without difficulty, and 
lie?e were eventually obtained, 19 o grams of the )3-methochloride, 
,11(1 6'o grams of the a-metliocliloride, belli in a pure state. These 
lelcls are respectively CO and 21 per cent, of the theoretical, so 
ht ill ail 81 per cent, was obtained in a pure state. 
a-Ttir<ihy(Ir()hf:rhfn//f oitflioc/ilorlde crystallises from water in 
lusters of colourless, prismatic needles, which contain 2H.iO, ail 
)i which is lost at 100*^. The air-dried salt suiters at 140°, and 
nclts and effervesces at 111° (corr.). After drying at 100°, it melts 
h eflervestes at 150° (corr.). Jfc is soluble in about 30 parts of 
(1 water, and very readily so in hot water: 

lost ()-0184 at 100°. lLO-8-9. 

21622^ gave 0-3538 CO. and 0 0962 ICO. C=^59-5; H-fi-G. 

requires C^59-2; per cent. 

01195 T gave 0-3520 CO. and 0-0888 H.O. C-^'61-2 ; H -G G. 

C.,iH.^ 04 NC 1 requires C-64'7; H = 6'2 per cent. 
^■l(ti(ih;f(fruh<:rhernie nitthlodide was prepared from the juetlio- 
h'Hde by double decomposition with potassiinn iodide and 
-Tystullisation Irom water. It forms warty clusters, which decom- 

Air-dricil. t^Dricd at 100“. 
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pose at 251“ (corr.). K « anhydrous, and is sparingly soluble b 
hot. very sparingly so in cold, water: 

01430 gave 0-2742 CO^ and 0-0642 HA C = 52-3; H=^0. 

B-TclrMroberl.rine methoMoride crystallises from water b 
colourless, well-defined, monoclinic prisms. The air Jried salt she,, 
aigns of sintering at about 180“ hut does not melt and decompoi, 
util 288“ (corr.). It contains mfi, o which two are los 
looo, the remaining one at 110-120“ It is soluble in ab™, 
SO parts of cold water, hut readily so in hot water. 

0-3828 -* lost 0-0312 at 100—110“. ® ^ 

n-usos* 0-0448 „ 110—120° H„0 = 117. 

0 - 1495 * gave 0-31 05 CO, and 0 0885 H,0. C=-56-6; n = 6-6', 

” “ - - - c, ^ 50 . 0 . n 


C 2 iH, 404 NC 1 , 3 H ,0 requires C 


3^; H==6-8; 2^0 = 85 


3H,0 = 12-2 per cent. 

0-1440 t gave 0 3248 00^ and 0-0890 HaO, G=61-5; H=6-9. 

C,,H, 40 ,NC 1 ,H ,0 requires C=61-8; H-6 4 per cent. 
B-Tetrahydroherhninc mcihhdidc was prepared from the met,.:, 
chloride by double decomposition with potassium iodide »n 
recrystallisation from water. It forms quadrilateral plates, * 
decompose at 248“ (corr.). ^ H is anhydrous, and is sparingly sehll. 

iiihot, very sparingly so in cold, water: 

0 1472 gave 0 2801 CO, and 0 0088 H,0. C-o^ 0 , H 5 ... 

requires C-52-4; H = 5-0 per cent. 

FInjsiolooual Aclion of dl-a- and B-MrahjdroUrhcnM 
Uethochlondes. 

These two salts liave been tested by Dr, P. P. Laidlaw, of tk, 

Wellcome Physiological Research Lahoratm-ies m 

as U- and f-|3-cauadine nietliochlorides ^1-. 1913, 103 , 34). i 
physiological activities of the two latter salts were previously tou . 
to be as^l - 12. It has now been found that the ratio of actmt, 
dL ■ dM .s as 1 : 4, and of /-a- : dU- as 1:5 From to 
data, the aetivities of d-a- and d- 3 -canadine nietboclilorides ca b 
calculated and the relative activity of the four optical y 
isomerides is as follows: f-m: d-a-: d 0 canadine mothochloric 

as 1: 9: 12: 28. 

Dch/draiian of n<roh,jdroherh,nnr Methohydroxak h;, T.raim 
a.ahr Mmo*i,h<rk Fre^sart: Format, on of It,,,,' «■ 

(11 Ten "rams of tetrabydi-oberberine and 15 c.c. of I'A 
iodide were” boiled for fifteen minutes on the watcr-hatli lime 
* Air-JdMl. t O”'-! 
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reflux condenser. The crystalline mass was then heated to remove 
the excess of methyl iodide, and the residual methiodide dissolved 
in 5QP boiling water. The solution was agitated with an 

excess of silver hydroxide until all the iodide was removed from 
it and filtered from the silver salts. The resulting solution of the 
inethohydroxide was then evaporated to dryness on the water-hath 
under atmospheric pressure, when the crude base B separated as an 
insoluble, grey varnish. This was collected and crystallised from 
alcohol. The alcoholic and aqueous mother liquors were then 
mixed, and again evaporated to dryness under the same conditions, 
when a further quantity of the base was obtained. In this way 
5 (1 grams of base 5, melting at 111—112°, were obtained. The 
combined aqueous and alcoholic mother liquors, which no longer 
gave a separation of insoluble matter on evaporation, were extracted 
with chloroform, which, however, removed only a trace of material. 
The liquor was then acidified with hydrochloric acid, when con- 
siderable effervescence took place, and 3'2 grams of d-tetrahydro- 
berberine niethochloride separated. 

(2) It seemed clear from the last experiment that the cause 
of the low yield of the anhydro-base lay in the combination of a 
part of the niethohydroxide with the carbonic acid of the 
atmospliere, and this was proved by the following experiment. 

Tive grams of tetrahydroherberine were converted into a solution 
of the inethohydroxide in 210 c.c. of water in the usual manner, 
and this solution was then saturated with carbonic acid and 
evaporated to low bulk. No insoluble, amorphous matter separated 
[luring concentration, but a quantity of crystals were obtained in 
its place, and even after evaporation of the liquor to a thick paste, 
no insoluble anliydro-base separated. The liquor was then somewhat 
diluted and set aside to crystallise, the crystals so obtained being 
ag.oin recrystallised from water, when they were found to consist 
of d tetrahydroberberine metliocarbonate (I'S grams) : 

0T532* lost 0 0237 at 100°. H„0 = 15 o. 

lh.;TT„jO;N,4H„0 requires per cent. 

013:'8t gave 0-2849 CO, and 0 0702 H„0. 0-63 3; Tt=6-4. 

C JL^OjN requires C=63-6; it ^61 per cent. 

This salt, after drying at 100°, melts and effervesces at 165—167° 
(corr.); it is readily soluble in hot, sparingly so in cold, water. 
The mother liquors from this 5alt,^on evaporation to dryness -with 
he .addition of potassium hydroxide, readily furnished TG grams 
’f base B, melting ,at 112—113°. 

(3) Tetrahydi-oberberine (25 grams) was then converted into a 
iitioii of inethohydroxide, just as in the first experiment, but 

•l-Hi- dried. P D,i„l mO . 



,vl,en the aqueous mother liquors no longer gave a separate, . „f 
luhle .naterial on evaporation, potass.um hydroxide was 
Ind a further quantity of the anhy.lro-base was oh am^d Jr,,,, 
these conditions IS'V grains of base B, melting at 1 - > »nd 

■S .rams melting at 110-111°, were obtained, the to al qiianl.tj. 
ijO-5 grams, representing 79 per cent, of the theoretical. 


lMv„1 ratio,, of 'Mrahydrnhnhrriae- itrthohudrozhlc h,jEvap.,r„. 

tioi, in « Tocnnin: Formation of Baser A and B. 

Tweiitv-five grams of tetralivdroherboriiie were converted iii(i, , 
solution of t.he“raethohvdro.vide in 1200 c.c. of water, as in ili, 
precediim e.vample. Tliis was evaporated to dryness uiuler (1, 
diminished pressure effected by a good water-pump, the holt-ln^a,! 
containing the solution being placed in a vigorously boiling water, 
bath. The product was heated under these conditions for a furtlin 
thirty minutes after it .appeared to he dry. The residue was then 
boiled with 100 c.c. of ethyd acetate, which had been well tlried 
over anhydrous pot.assiuni carbonale, and liltered from a very small 
amount of insoluble matter. The filtrate deposited, on cooling, i 
large quantity of the base .1 in colourless, silky needles, nieltiii; 

jt, 132 1330. (|,e mother liquor from those, 011 concentration to 

about'half volume and cooling, gave a further crop of the sams 
melting point. Tlie two crops together amounted to IS'O grams. 
The uftimate mother liquor was evaiiorated to dryness, and the 
residual iiii.vture of bases sc))arated by means of the, differeiit 
solubilities of the hydrochlorides. 

The residue was ground with 100 c.c. of hot 3 per cent, aqueous 
hydrochloric acid, which separated the mixture into hydroohloriaes 
easily soluble, and nearly insoluble in liot, dilute hydrochloric acid. 
The acid solution was filtered from the insoluble liydrochloritleF, 
and the latter well washed with hot aqueous 1 per cent, liydrochloiic 
acid ■ the filtrate and washings were then combined, rendered alka- 
line with ammonia, and extracted with ether. The ethereal solution, 
after being dried and distilled to a volnmc of a few c.c., deposited on 
cooling 11 grams of base .1, melting ah 132— 133°, whilst the filtrate 
from these crystals gave, on evaporation to dryness, O'S gram ot 
partly crystalline material. The total yield of base .1, 14 1 grain,, 
is 04 per cent, of the theoretical. 

The insoluble hydrochlorides were shaken with aininoni;i nmi 
ether, and tlie ell^ereal solution was evaporated to dryness aiKl 
dissolved in a little alcohol. On keeping, 3 0 grams of base II. 
.meltin. .at 111 112°, were collected, and (lie mother liquor run 

tained only 0'3 gram of amorphous subsla-iices. 

The yield of base B, 5'0 grams, is 19 per cent, of tlie tlieorctical. 
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of X-Vmutdint Methohydroxide hy Evaporation vnder 
-if, rnospherif! Pressure : Formation of HaKf-sB and C. 

\ Ten grams of i-canadiiie were converted into a solution of 
lie jneilmliydroxides in water in tlie usual manner.* This solution, 
iDiyuntin^ in volume to al)out 500 c.c., was evaporated to dryness 
1 die water-l>atii unrler atmospheric ])ressure; tlie resirlue was 
iluted with water, and the separated clear, grey varnish crystallised 
fQiii a quantity of alcohol just sufficient to dissolve it when liot; 
ill cooliug, the first crop of crystals separated. The aqueous and 
jlcolioiic mother liquors were then combined, again evaporated to 
Irviipss, and subjected to tlie same treatment once more, yielding 
he second crop of crysUls. The aqueous and alcoholic mother 
iqiioTS from the second crop were then combined and again 
vaporated to dryness w\ien very little insoluble matter separated, 
inco the compound was now present in the form of methyl 
arbonate owing to combination with the carbonic acid of the 
,tinosphere. A quantity of 10 per cent, aqueous potassium 
Lvdroxide was added, and evaporalion to low bulk was repeated 
ivice, wlicn a i'urlher quantity of base insoluble in water was 
urnied. After crystallisation from a little alcohol, this formed the 
hird crop. 

The amounts and properties of the three crops were as follows : 


Oranis. 


1st crop 3'3 

2iia „ I-.'. 

.3rd 2-7 


M. p. 


10,'>-110' 

-41-fT 

lOS-111 

-19-8 

111-113 

- 3'S 


Fractional crystallisation from ethyl acetate of these crops, 
ogelher with those of Ihe second experiment <lescribed below, 
liadually elTected a separation into substances of low and high 
otalion, the latter being more readily soluble. After repeated 

* Tlie mixture of a- ami 3-nietholiydroxides obtained iu this way was always 
ini'loyod for llic dehydration. The possibility that the two cr*Jiip.5mid5 might 
lehave diifc-iciillv b.ad been tested in the prt'liinin.ary cxporiinents in the case of 
v qioration <m (he watcr-halh (this vol., p. 399). It was there stated that 10 grams 
r/-R eanadiiii' inrthiodidc gave t’l grams of anhydro-hase, nultiiig at 111—112'' 
lid having [a]„ -25-2“ (after oi:e crystaUi.siliou from akohol). This \i('M is 

[lor cent, of the theoietical. It was further stated that a similar result was 
Uaijied, starting from ^/3-caDadiue methoehI'>ride ; the details of the latter case 
rc as follows : 

Kiglit gniMs (if hydrated /-iS-canadine methochloride gave 2-S grams of anhydro- 
nii-ituigat 111— li2“, and having [o],. -24-OMaftcr one ciyi-tallisatioii fioin 
Jcoltol), Till.' yii'ld is 49 jier cent, of the tlieoreti> al. 

Ihc .uiliydro bast! obtained in llicse exj'erimeiits was, of tour'.e, a muxtiiic of the 
lUiijdro bases /; and (?; Ihc alwvc results indicate that they nre prodm ed in 
'ITAtviiiiaudy the same propoitiou, whether the a- or /3-iueiho -sails are eui ployed. 
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crystellisatione, the most 
almost free from optical 
lU— 11S° (con.), and wi 
nearly pure state : 


sparingly soluble fraction was obtait[j 
activity ([a]„-0'3“), when it melted,, 
as found to represent the base fi , 


0 I52C gave 0-3991 CO. and 0-0890 H;0. C = 71-4; H.= 0 5, 
C.,H,e, 04 N requires 0 = 71-4; per cent. 


The purification of the more readily soluble portion was mo„ 
difficult, and the quantity of material was insufficient to admit ti 
complete purificalion, hut an eiid-fractioo, melting at 99-Iop 
and having [a]„ - 99“, was obtained, consisting mainly of base C 
which it is subsequently shown molts at 101 102“ (corr,), anil lig 

fal —113-6“ when pure. No evidence of the presence of a third 
constituent of the mixture was obtained, and it is thcreion 
admissible to calculate (he proportion of two bases in the nhstmt 
from the known specific rotations of B and C. 

The yields thus calculated are S7 per cent, of the theoretical of J, 
and 16 per cent, of C. 

(2) Twenty-five gi-ams of 1-caiiadiiie were then converted ialo 
(he methohydroxide, but in order to avoid contact with the carbotit 
acid of the atmosphere as far as iiossille, the solution was evaporated 
on the water-bath in a vacuum to a volume of about 200 c.c. It vji 
then transferred to an evaporating dish, the small amount of base 
that had separated on tlie sides of the vessel being washed in with 
n little alcohol, and the eva|)oration to dryness continued under 
atmospheric pressure. The resulting product was then treated ai 
in the previous case, two crops being collected before, and one after, 
the addition of potassium hydroxide. They were: 


CJniiii.'. 

Ut (.Tm) 

211.1 1 ••■i 

3nl „ l--i 


M. ih 
U 19 ur 

iOd HO 
111 - 11*2 




The yields of the two bases calculated from these figures arf; 
Base B, T1 per cent, of the theoretical; base C, 11 per cent, of ilw 
theoretical. 


Dehydration of l-Cat/adine S/eihohydro-ride hij Eraporalkm in i 
Vacuum : Forjuafion of Bases A, B, and C. 

Thirty grams of ^-canadine were converted into a solution of tht 
methohydroxide in ISOO c.c. of boiling water in the usual iiianne. 
Tim seliiiion ,vas then evapon'ated to dryiie.«s under the diminisbei 
pressure effected by a good water-pump, tlie bolt-head cont^iini'^r 
the solution being placed in a vigorously boiling water-bath, a'l*- 
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the residue was heated under these conditions for a further thirty 
loiiiutes after it appeared to be^ dry. 

The residue was then boiled with about 100 c.c. of ethyl acetate, 
which had been well dried over anhydrous potassium carbonate, 
mid filtered from a very small amount of insoluble matter. The 
filtrate, on cooling, deposited a large quantity of the base A in 
colourless, silky needles, melting at 133°; the mother liquor from 
these on concentration to about half volume and cooling, gave a 
further crop, melting at 131° The two crops together amounted 
to U'8 grams. 

The ultimate ethyl acetate mother liquor, after concentration to 
very low bulk, gave about 8 grams of a mixture of bases, melting 
^ 1 , 35 95® and a residue of 2‘5 grams of gummy bases. 

These last two fractions were ground with 100 c.c. hot 3 per 
cent, aqueous hydrocliloric acid, which sejiarated the mixture into 
livdrochlorides soluble and nearly insoluble in hot dilute hydro- 
chloric acid. 

Tlie acid solution was filtered from the insoluble hydrochlorides, 
and the latter well washed with hot very dilute hydrochloric acid; 
the filtrate and washings were then combined, rendered alkaline 
with ammonia, and extracted with ether. The etliereal solution, 
after being dried and distilled to a volume of a few c.c., deposited, 
on cooling, r9 grams of tlie base d, meltiug at 13.3°, the filtrate 
from this on evaporation to dryness amounting to only 0’8 gram of 
partly crystalline material. 

The total yield of the nearly pure base .1 thus amounts to 16‘7 
grams, that is, 53 per cent, of the theoretical. 

The insoluble hydrochlorides were shaken with ammonia and 
ether, and the ethereal solution was evaporated to low bulk and 
kept, when crystals separated; the mother liquor, on concentration, 
deposited a further quantity of crystals, and eventually the follow- 
ing fractions were obtained in the order given: 


IniiiiN 

M. |.. 

i«i,.. 

3 0 

lOfi* 

.. ;-j- 

1-5 

10> 

iK 

O'O 

Oii 


- lOi 


In a second expeiiinpiit., using 50 grams of /-canadine, the similar 
fractions obtained were: 

M. i>. |al„. 

^ * 10‘i lOti' <i0 

I'' 100 102 S3 

iho fradiotis from these two experimeuts and from a preliminarv 
experiment, iii all 18'9 grams, with specific rotatory power from 
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1-0 were suitably combined, and crystallised ix-dc. 

tio'iially from ethyl “etate. By this means a gradual separ.Hio,, 
was effected, and at a certain stage, for instance, S'O grams, melting 
at 111 -113° and having [“In “ 1^ ®'’' obtained as the most 
snariimly soluble portion, and 5'7 grains in small fraclions, melti,,,, 
at, about 100° and having [a],, from -103° to -10S° as the most 
readily soluble portion. 

The first of these tractions after two crystallisations from 2.1 c.c. 
of alcoliol amounted to t l! grams with [a]„ - U'3°, and after (wo 
further crystallisations from ethyl acetate to 2 0 grams with 
|a| -3-4°; after two further crystallisalions from ethyl acetate, 
O G gram with [a)„ -2'3° was obtained. In s|iite of the constancy 
obtaUied in the specific rotatory power, there is little reason to 
doubt that this more sparingly soluble fraction consists mainly of 
the inactive base li. It melted at the same temperature, naiiielv, 
114 -115° (corr.), did not dejiress the melting point of the latter, 
and had the same general proiierties. 

The later fraction, which was readily soluble in cold ethyl acetate, 
was crystallised from a mixture of tliis solvent (1 part ) with alcohol 
(3 parts), when fraotioiis of somewhat lower rotation seimratcd at 
first; on concentrating the mollier liquors and cooling, fractions of 
higher rotation crystallised. The latter were crystallised in a 
similar maimer, until of almost constant specific rotatory iiower, 
and eveiitimlly furnished a small quantity of the base C with 
[n],, -113-6°. ■ 

Whilst this product is regarded as very nearly pure, it must be 
pointed out that the purification of a siilistiince which tends to 
remain in the mother liquors is iiece.ssarily diflieult, and it limy ho 
that a repetition of this experiment with still larger quantities 
might result in the isolation of base C with a slightly higher siiecilic 
rotatory power. 

No evidence was obtained during the fractioiialioii of the presence 
of a constituent other than J! or (', and it is therefore admissible 
to calculate the proportion of the two bases in (lie original iiiixtiae, 
assuming that B is ojilically inactive, and that C has [a],, — ll-i G°. 

It is thus found that the crystalline fractions fnmi the liisl 
experiment, 51 grains, aiiioiiiited to 1'4 grains of li, that is, 4 per 
cent., and 3'7 grams of fy that is, 12 per cent, of the theoretical; 
whilst in the second experiment the total quantity (d'6 grams) 
represents 2 8 grams of 71, that is, 5 per cent., and fi'S grains of C, 
that is, U per cent, of the theoretical. 
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0-CH, 

CH I f 

.{iJiijdromfllii/ieiiiimHnK (Biise A). 

MeO (jHj CIIj 

This base is the cliief product of tlie dehydration of Tcanafline 
■ukI teiraliydroberberine inethohydroxiiie by evaporation lo dryness 
j[i n vacuum, and is formed in a yield amounting to about 53 per 
cetit of tlie theoretical. It crystallises from anliydrous ethyl 
acetate in colourless, woolly needles, which melt at 135 — 13G'’ (corr.). 
It suffers no loss at 100'^, ami is optically inactive ; 

01556 gave 0-4058 CO., and0 09'20 II., O. 0 = 71-1; H-G G. 

0 1676 „ 0-4370 CO^ „ 0-0094 ILO. €-71 1 ; 41 = 6 6. 

OjjH.vjO^N requires €-71-4; ]r = 0‘6 per cent. 

Molecular-weight detenninalioii by the cryoscopic method : 

0'2t)'J0 in 18'5i) benzene gave -0'170° 1M.W. = 332. 

fV.3024 18T>G „ H -0'440^. M.W.=.3o2. 

requires MAV, = 353. 

It is insoluble in water, sparingly soluble in cold alcohol, ethvl 
.icetate, nr ether, ami readily so in ^.•lllorofonn or liol ethyl acetate. 

It is decomposed by hot alcohol. The cohl alooiiolic solution 
reacts faintly alkaline to lilinn?, but after lieating (his solution for 
rt few miuules on the water-bath, tlie solution reacts strongly 
ilkeiiine owing to (lie formation of letrahydroberberine metlio- 
liyffroxide. Tl.e readiness with whicli lliis conversion takes place 
u illustrated by the fo’lowing experiment. 

Three grams of the pure base were dissolved in 30 c.c. of hot 
filcoliol, and 30 c.c. of water were iu|fle<! ; tlie Aalcohol was then 
distilled from tiie solution, leaving it slightly turbid. A furtlier 
Cjuaiitity of 10 c.c. of alcohol, followed by 20 c.c. of water, was next 
added, and the alcoliol again removed by <listillation. The solution 
wantlien filtered from a very small quantity of insoluble amorphous 
luidter. and acidified witli concentrated hydrochloric acid. On 
cooling, -J-8 grams of j3-tetvahydroberberine metlioclilorido separated 
in a jiiiro state, that is, 71 per cent, of the theoretical vield. This 
salt was identified as such by its melting point, crystalline form, 
d'aring .solubility in water, ami inability to decolorise potassium 
I'eniiaiiganate. The motlier liquor from (his salt did not appear 
to any ot (lie a-methochloride. 

Aiiliydrometliylcanadine (^Base .Ij is also decomposed on heating 
with cidoroform. A solution of 1 gram in 25 c.c. of chlorof'irni 
tvas evaporated to a syru]) and kept, when llie residue set to a 
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o..ystalline ...ass havi.ig a high n,elt...g pent After extract, ng th„ 
witi. a little hot water, the filtered extract deposited crystals, which 
were a<>aiu recrystallised from water, and then represented O-fi 
of pure ^-tetrahydroherberine methochloride. 

Base A decolorises bromine in chloroform, yielding a colourless 
solution, and decolorises potassium permanganate m aqueous acid 

The lydroc/ifon-de of base .4 was obtained as follows : 

Two grams of the base were added to 10 c.c. of hot 5 per cent, 
liydrochloric acid, and the solution cooled, when the aqueous salt 
separated in rosettes of colourless plates. This salt sintered some, 
what at 150—155° (corr.), but did not melt until 288“ (corr.), being 
probably converted into ^-tetrabydroberberine methochloride under 
tlie infiuence.of heat; 

0 1760* lost 0'0176 at 100°. II»O = 10 0. 

0 1472 t II 0'3356 CO, and 0’0860 II.iO. C = 62'2; H = G o. 

C, HwOjN.HChSP-iO 'requires loss of 2UI,0 = 9-9 per cent. 

"C, ’H,s 04 ’n,HC 1 ,H .;0 requires C' = 61'8; H-6-4 per cent, 


This salt is readily soluble in hot, sparingly so in cold, water. 
Freshly made solutions of this salt in water gave witli ammonia a 
white precipitate, at first amorphous, then crystalline, of the 
original base .1. and decolorised aqueous potassium permanganate. 
An aqueous solution of the salt, after digestion for a short time in 
the water-bath, no longer gave a turbidity with ammonia nor 
decolorised potassium permanganate, owing to the conversion oi 
the salt into /S-tetrahydroberberine methochloride. 

The mtthiodide of base .4 was prepared by heating the latter 
with methyl iodide for a few minutes on the water-bath, It 
crystallises from alcohol in colourless plates containing EtOH, 
which begin to turn brown at about 220“, and to sinter and effervesre 
at 225“ (corr.). It is sparingly soluble in cold water or alcolul, 
but fairly readily so in hot water. It decolorises potassium per- 
manganate in aqueous solution : 


01721 lost 0 0045 at 120“ EtOTT=^-2-6. 

0 1676 ; gave 0 3276 CO, and 0 0848 14,0. C = 53 3; Tf = 5 7. 
C 2 jH.h;OjNI requires C = 63'l; per cent. 


Conversion of Base A into Base B. — Since the base .4 is easily 
converted into tetrahydroberberine methohydroxide, and this 
readily yields the base B on evaporation under atmospheric pressure, 
the conversion of base .4 into base B can be readily efiected. 

I Two grams of base .4 were dissolved in 10 c.c. of hot alcohol, and 
10 c.c. of water added. The liquor was evaporated nearly to dryness 
* Air.iiri-eJ. . Dried at 1003 *, Dried at I'-'O'. 
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u,i Uic water-bath under atmospheric pressure, and the residue 
again dissolved in a little alcohol, diluted with water, ami again 
evaporated to dryness. The residue was then mixed with a little 
liot water, and the insoluble varnish collected and crystallised from 
alcohol, when 075 gram of haae 71, melting at 111 112°, was 

obtained. 


Anhydromelkylcatiadinr (Base B), 


f'H, I 


/"o 


\/ 

, CH 

^ I f 

CH. 


dl-l^AltthylisQtetrahydroherhsriue, 

MeO,^ 

MeO UHj 

Tins base is the sole anhydro-base produced by the evaporation 
of an aqueous solution of tetrahydroberberine methohydro.xide 
under atmosphenc pressure, the yield amounting to 79 per cent 
of the theoretical, when potassium hydroxide is employed to 
decompose the methocarbonates formed at the same time It is also 
lotmed m 19 per cent, yield, when the same compound is 
evaporated in a vacuum, and is furtlier obtained mixed with the 
tevo-vanety by the degradation of f-canadiue methohydroxide 
Tins base orystalhses from alcohol in tufts of small, colourless 
needles which melt at lM-Uo° (corr.). It is anhydrous, and is 
mso ublo ni water sparingly soluble in cold, but readily so in hot 
i coljol, fairly readily soluble in cold, and very readily so in hot' 

- 

0 1598 gave 04183 CU and 0 0940 11 , 0 . C=71-4- 3 = 66 

CjjHjjOjN requires C.,= 71-4 ;'h ,--6 C per 'cent 

0 ]t4 t'^ltioJ: 

l3-40ia’ ol'iu gave At 0 072°. MAY. = 398. 

.... . ‘-eiHosOjN requires Jl.W. _ 333 

0 .int^drr"f‘“"" reacts 

elution. Thislirand’i?s“''ir“ 

Jviberiue methohvdrr, ““''"'"'I ''‘i-" tetrahvdro- 

The iS 7 / so converted 

- -'or,* was prepared by adding dilute aqueous liydro- 
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chloric acid to an alcoholic soliiUoii of the base, when it sepaiay 
in white matted, woolly needles, which decompose at 258" 

H is aniiydrons, and is very sparingly soluble in cold ivater 
alcohol more readily so in these solvents when hot. It is 
sparingly soluble in hot dilute hydrochloric acid: 

0 1468 mavc 0-3470 CO. and 0-0778 ICO. C = 64-4; n=.,5-9 
Ci| II.>,'0|N.HC1 requires 0~G4'7 ; 11^6 2 jier cent. 

The mrlhmliile was prepared by heating the base with metl,,! 
iodide on the water-bath for a few niiinites. It crystallised froj 
alcohol in colourless, anhydrous jilates, which melted sharply n 
-’31^ (con-.). It is very spariiigly soluble in cold, more reaJilv 
80 in hot, water or alcohol. It decolorises potassium i)ermiiiici„|j.; 
in aqueous solution : 

0 1820 gave 0-3562 CO. ami 0 0852 II.O. 0 = 53 4; H = 0 "I. 

°C.,.,II.,,,OjN requires 0-= 53-3; 11 = 5-3 per cent, 

Aiilit/tlroriifilif/loiiiiuhne C). 

Tills base is produced in a yield of about 12 per cent, ny tie 
dehydration of /-cauadine metliohyclro.vide either under atiiiosplieri,- 
pressiire or in a vaciiiiui. It crystallises from alcohol in clusten 
of clear, colourless prisms, which melt at 101—102° (corr.). It is 
aulivdroiis and is insoluldc ill water, somewhat sparingly soluble i« 
cold', hut readily so in hot, alcohol, readily soluble in cold, and vtr; 
readily so in boi, ethyl acetate, ami readily soluble in ether et 
chlorofonii ; 

01517 gave 0'39SC) CO.j ami ()'00i3 C ■ 71 G ; 11 :-t G T. 

rerinires 71- 1 ; 11-0 0 per cent. 

The specific rntuiorv power was tlelerMuiioil in chloi'niurii’i 
solution ; 

r- Vdlii; f- 'l 'Iciii.; [a]^ -113'G°. 

An alcoholic, solution reacts faintly alkaline lo moist litmus papei. 
and does not become more alkaline after boiling on the walor-batli. 
It decolorises brtuiiiiie in cliloroforin, yiohlitig a nearly colourieK 
solution with a faint green tinge, and decolorises potaasiinu per 
inanganale in aqueous acid solution. Tliis base ainl its 
not converteil into letrahydroberbcrine iiielhuhydroxiiie ami metlifr 
salts in the various circumstances in which base .1 and its saltj are 
so converted. 

Tiie hi/dro'- iluriJe was prepared in tlie same manner as the sri!' 
of the racemic ba*. It separated in tults of woolly needles, wlu* 
melted at (corr.). It- is very sjiaringly soluble in cold 



PAIIKER and MAUSH: OrnCAL ACTIVITY, EiU. 8 :’j7 

\v:iter or coI<l al»-(>liol, anrl fairly i-f'a<lily so tn 
jiot nlcoltol. It is very sparingly soluble in hot <lilule bytirochloric 

[iL'itl : 

0 1497 gave 0-3565 00. anl 0*0836 11X>. C-GTO; JI 6'9. 

C.jll.^OjKjnCl requires 0 C TT ; FI - O'-J per cent. 

1 'hft mvthodide. crystallises froni alcohol in colourless jtlates, 
wliicli melt at 230° (corr.). It is anliydrous, and is sparingly 
Roliible in cold water or alcohol, it decolorises potassium ];er- 
inaii^aiiate in aqueous solution: 

016S7 gave O'SSIO CO. and 0-0805 H.O. C-53-5; H-o'S. 

requires C = 53--l; Il = o'3 per cent. 

Tin: Wkluomk CTicmicai. ^VoIiKs. 
n\inrMKi>, Kkst. 
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M{)lrriiln,' iinfl (’rysfif! S(/‘‘'rfi(yr, 

By TiioiiAS ViPOND B.MvKeu and J.xmf.s Eunest Mausii, 

The view may be regarded as axiomatic (hat llie property of 0].)tical 
activity is wholly restricted to substances jiossessing an euautio- 
iiiorphous structure, that is, a strucinrc winch is uon-supcrposable 
with its mirror image. Tt h convenient to divide optically active 
substances intc/ two class<-s; llrst. those in which the rotatorv power 
is limited to the crystalline .state of aggregation, as, for e.xainijlc, 
quartz; secondly, tlio.<e in whieli the activity persists when the 
crystalline structure is destroyed by dissolving, liquefying, or 
vaporising the substance, for example, seignetie salt, camphor, and 
turpentine. The prevailing view concerium.f tiiese two dosses is 
that in the first the seat of the activity lies in an euantiomorphous, 
spiral grouping of the mulocnlea in the crystal edihee, which breaks 
down on dissolution, whilst in the second class the activity is 
referred to an enanliomorphotis conligimition of the atoms within 
|tlie chemical molecule, which configuration is indeneudenT of the 
state of aggregation. 

The objects of the present paper are ; first, to point out tlmt 
the theory of crystal structure is incajiable of accounting for the 
activity of many substances of the first class by a s]firarVoupiiic 
of molecules, from which it follows that the molecular coufiguraliou 
tnust be enantiomorphous in the same sense as is recoi:uised for 
Bu stances of the second class; secondly, to iudicute for such sub- 
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stances che.nical coastitulious of aa enantio.norphous 
wldoh seem to be ia harmoay with the general oheaucal bekv.„„, 
of the substances concerned. 

Before proceeding to the main theme it will be necessary t. 
dislss separately the general nature of molecular and „ 
structure which shall exhibit enantiomorphism. 


«)■*! 


Coudti.oas Nnemry for Opikal Activity of Molecular ,S7, 

In the simpler carbon compounds the essential difference l.ehts,, 
.n enantioatorphous configuration and one which is snperposaH, 
with its mirror image is that the latter possesses a plane of syrau.etrj, 
for example CU..XY possesses a plane of symmetry, ivheiej, 
CHXYZ does not^ and is, in fact, enantioraorphous, Tn view oi 
the enormous number of compounds of these types winch liavt 
been investigated, it is not surprising that chemists came to tki 
conclusion that any structure devoid of a plane of symmetry b 
necessarily enantiomorpl.cus. This is erroneous The complete 
conditions for geometrical enantiomorphism have been long reco;. 
nised by crystallographers, and are three in number ; the moleciilat 
configuration must not only he devoid of (1) a plane of symmetry, 
but also (2) of a centre of symmetry, and (3) of an alteriiatii! 
axis of symmetry. The presence of any one of these three eleaienti 
of symmetry suffices to render a configuration superposabk mta 
its mirror image. The precise meanings of these three terms mil 
now be explained and illustrated by concrete e.vamples. 

Plane of Symmciry.-When a configuration can be divided into 


Fl.:. 1 



two halves so that the reflection of one half across a mirror, pkei 
in contact with the plane of the section, restores the nussuij lull, 
there is a plane of symmetry. Tims, in a disulistituted product;' 
methane, CH,.XY, there ha plane of symmetry cutting the C.h,s« 
Y atoms into eCiUal halves, and each hydrogen atom is syimoctrici T 
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oafid on opposite sides of the plane. Although containiiig no 
other symmetry, the substance is superposable with its mirror image, 
ad tlierefore is incapable of existence in optically active furjiis. 

Centre of Symmetry. — This involves similarity about the centre 
of the molecule in the following sense ; lines drawn through the 
"cntre of the whole molecule to each and every atom meet a similar 
qtom when produced in the opposite direction. Thus, in irans- 
|. 4-diketo-2: 0-dimethylpiperazine (alanyl anhydride) any line 
[Ira'Tii tliroiigh the centre of the ring to any atom (either above, 
l,plow, or in the ring) meets a similar atom similarly environed, 
when produced backwards. In the figure given, lines have been 


CH, II 



drawn connecting pairs of froms-liydrogen atoms and methyl groups 
to indicate the symmetry about the centre (‘■cenfrosymmetry") by 
tlie presence of wliicb optical activity is jmecluded (E. Fischer, Ber., 
'906, 39 , 4 67 , 3981). 

.illernatiny .l.ris of .S'ymwctn/.- -This peculiar element of 
yminotry is ilUislrated by, say, 1 ; S-cis-'d : ■l-/run,-.tetratnethylcyffo- 
iiitane. If aiiy hydrogen atom or methyl group be rotated througli 
,11 angle of 90° about the vertic.il axis indicated, and then reflected 
.cross the horizontal plane (that is, tlie plane perpendicular to the 


11 (7\ (ij, 

CH, r C 

[/' «'ll3 V' 

V -c 

H i CU, 

xis of rotation), it comes into superposition with a correspomlincr 
.ydrogeu atom or metliyl group, ami the same is true of tlie 
lolecule as a whole. The similar atoms or irrouj's are seen to 
ternate successively above and below tlie plane ol rctlection ; hence 
le term alternating. The molecule is su[)erpo5ablo with its mirror 
aage by virtue of the alternating axis of svmmetrv. 

tlie illustration just given tiiere are evidently two vertical 
aaes of symmetry cutting diagonally through tiie riii^ carbon 
and it might be objected that the presence of these two 
^moi symmetry are in reality the cause of the superposability. 

, im\ever, tlie methyl groups be replaced alternately bv the t^roups 
ami CXZY, there woul.I be no longer any planes of 
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, . .,„I the lucleeule, althougli possessh.g .10 less tl 
imeti>,aR he an inactive, interii;i 


f'Slil 


'yaciiEin- 


'^‘'‘‘“‘flmbol'atoins, W0..1.1 bean inactive, inter,,:, lly 

asymmrio*^ (■ alternating a.vis of sym, 

pensated sole element of syiiinietry. 

„lncli "•“"j' nossessiag alternating axes of syimoeir,, 4, 

""e Jotalioiia imist be 3 G 0 °/«, wiiere n is an even mimi,, 
Xrr-2%he alternating axis is equivalent to a centre .( 
1 V cvhere « = 6, 10, 14 , etc., the alternating axis* 
Veeiitre of syiiinietry, but where „=4 (as above), g. ,, 

'‘li totit'Vit!“™ufigRTatiou as to the elenients of sjnnniet,; 
sct.iallv present., it must be understood that lu the case of sn.], 

” E ■— » i”'- 7““ ”7 rrr"“ 

positions as possible, since experience has proved that atonu .. 
groups invariably lake up such a symmetrical, favourable « 
figuration by virtue of free rotations about single liukmgs^ 
Although an eiiaiitioiiiorplious coiinguratioii must be devoid 01 
all the three elements discussed, it need not necessari y be tobllj 
devoid of symmetry, that is, asymmetric in the literal sense, Jo, 
example, the r/s-form of 1 : 4 -diketo -2 :o-du,iethyl|,ipora™, 
alihough optically active, possesses an ordmary (as opposed to alte,. 

C'll, It V (;l^^ 

1 'Nil— — ('ll I 

f .C 

N'O -NH 


natiiig) axis of symmetry. It is seen that by simply rotal.ng , 1 , 
whole molecule through ISO- about the axis ludieated, earl, oto. 
comes into congruence with a similar atom, and the molecule an 
whole presents the same aspect before and after the rolatioii, Ik 
above axis is termed digoiial, because the rotation is 3 oU- . 
Substances can be easily formulated exhibiting trigonal (rotanom 
TG()-' 3 'i, tetragonal, pentagonal, etc., axes of symmetry, ol 1 


^nantioiHorplious cliaractor. 

It is almost needless to add that lii every case where u 
constitution of a substance, exhibiting optical activity 111 i- 
non crystalline condition, has been established, the molecular t 
fiunration is devoid of plane, centre, and altcrmituig a.vis 
svmmelrv. For example, the two optically active forms ot tartar 
acid a. c 'configurationally devoid of all symmetry whatsoever, 
iiiteiiially compensated iiieso-form has either a plane of smiiett 
or a centre of syiniiietry, according ns to which of the tvo pe l 
favoural.le configurations is taken up by tlie molecule by vin«e 
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Ijj free rotation 

,rboa atoms- 


about tiie single bond between the two central 


CmidiliO'is Spcfs-siiry juT OpUcnl AtUvUij in llie ('Ti)»tn\. 

XI, C optical activity oE a crystal may lie theoretically due to two 
xj«rs- first, an enaiitioinorphona configuration of t\ie molecule, for 
in crystals of tartaric acid and sucrose; secondly, an 
^jjgj^^ioniorphoiiH, spiral groupingof non-enaniiomorphous molecules, 
•or example, in crystals of quartz and cinnabar. 

with substances of the second class, the theory of crystal 
;tructure demands that the arrangement of molecules must possess 
•jorew axes of synimelry." Suppose points (each representing the 
iieaii position of a molecule) be distributed on the surface of a 


Fig. 2. 



•liader so tliat a point P.- is obtained from by the following 
lerations. First rotate /'j through 90- clockwise about- the axis 
the cylinder to the point (>,, then translate anv given distance 
irdlel to the cylinder axis tf) Treating in the same way, 

)itus I\j, /h (at the back of the cylindorl. etc., are located. 

I is obvious t [lat /p, lies verticallv above /\: further, all llie points 
? on a spiral, ity ctlecting (lie rotation in the o])posite direction 
^rtuitcr clockwise), but. carrying out the translaiion.-i in the same 
iipctioii as previously, a spiral enaiuiomorjdious with tlie former 
ohtainod, \\ lien an arrangement of points is {>f such a nature 
idle due outlined, it is said lo jiossess screw axes of sviiimetry. 

in -A crystal the angle ui rotation iiiav not onlv he 90 '’, 
bt IS, but olso iUlU',;!. aMd’;UU)y O ; any Ollier 

hies hut these are inadmissibk since they would coniravVnc the 
‘'^aniental law of geometrical crysUllograjihy. The screw axes 
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mentioned are known respectively as tetragonal, digonal, trigonal, 

and hexagonal. _ . „ . 

The character of the digonal screw axis is especially important 
for the present subject. By a rotation of the point through 
180 °, followed by a translation equal to half the point 2 3 is 

located, and a subsequent operation discovers the point Py Xow 
the points and arc successively obtained, no matter in which 
direction the rotation is effected; there is no physical difference, 
then, between a rotation of + 180 ° and one of - 180 °, and the 
two arrangements are no longer distinguishable hy an enaiitio- 
morphous, spiral nature. Any assemblage of points possessing no 
other screw axes save digonal can only be endowed with optical 
activity providing the points themselves (that is, the molecules) are 

enantiomorplious. , . 

Crvstals belonging to the rhombic, monochnic, and tnclmic 
systems cannot possess screw axes other than digonal. Again, in 
the sodium chlorate class of the cubic system, although the point- 
assemblages e.xliibit trigonal screw axes, the latter are always paired, 
each rf-spiral being accompanied by a f-spiral axis. Now optical 
activity has been recorded in three rhombic, three monoclmic, and 
four substances having the symmetry of sodium chlorate. Among 
these ten cases there are four whicli admittedly have an enaiitio- 
morphous molecular configuration, namely, seignette salt, sucrose, 
rhamnose, aud tartaric acid. The remaining six substances, winch 
must equally possess eiiantiomorplmus configurations, are: mag- 
nesium sulphate, JfgSOi.TH.O; sodium dihydrogen phosphate 
NaHjPO^^H.Pi Schlippe’s salt, NagSliSjvOHoO; sodium iiranyl 
acetate, NaXj02(C3H30,)3; sodium chlorate and sodium bromate. 


Co-ordinntion and Yohnci/. 

The work of tVerner and the views expressed hy him on his 
theory of co-ordination seem to show that whilst the co-ordinatim 
number of an clement is not the same as its valency, yet, like 
valency, it is constant for a large series of compounds, and the 
atoms or groups associated in co-ordination with the element toe 
themselves a monad or dyad character. Thus, ^ 0 , 

OH, KH3, H.iO are monad, whilst tlie groups C2H4(NH2)2, LU3, 
C 0 are dyad, lii this way the co ordination number for cobalt 
is'six, no matter wbether it be associated with six NHj-groups or 
with three ethvlenediamine groups. It seems therefore likely tha - 
the oxwen ato'm will liave double the co-ordination value ol that 
of chlmine, hydroxyl, or NO3, just as it has ^he valent; 

value. ' It will follow therefore that in the groups (CIO3) , (Nt'sl - 
(CO3)", the CO oriliiiation number of Cl, N, and C will be six, an 
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the co-ordination figure will be an octahedron, each oxygen atom 
l^eino- represented aa attached to two adjacent corners of the 
octahedron. Again, in the groups OSO4, (CIOJ^ (SO4)", (P04)^^', 
the co-ordination number will be eight, and the co- 
ordination figure a cube, where each oxygen atom influences, or is 
nitaclied to, two adjacent corners. 


Consiit'oiion of Substances with Co-ordination Number Eight, 

To this category belong all the substances previously mentioned 
excepting sodium chlorate and broniate. The constitutions sug- 
crcjted will he beat illustrated by treating the heptahydrated 
magnesium sulphate in some detail. 

Magnesium Sulphate, MgSOj.TH^O. — This salt loses six molecules 
of water of crystallisation much more easily than the seventh, 
which requires a temperature of 200°. Again, the naturally 
occurring monohydrated salt, kieserito, requires prolonged boiling 
with water before it will dissolve. There appears, then, every good 
reason for supposing that one of the seven molecules of water is 
water of constitution, and is presumably bound to the acidic portion 
nf the molecule, witli tlie result that one of the doubly co-ordinated 
oxygen atoms is developed and forms two hydroxyl groups; the 
constitution may therefore be written [S03*20H]Mg,6H20. Now 
tlicre are three possible special formulae for the co-ordinated portion 
of the molecule: 

Fio. 3. 



Ill tlie first two formulae the hydroxyl groups occupy c?s-positions, 
])ut in the third formula, ^rnws-positions. The first formula 
possesses two planes of symmetry, the second, a single plane of 
symmetr)-; so neither is of. an enantiomorphous character. The 
third /rff/z.^-forinula, although possessing a trigonal a.xis of symmetry, 
1ms neither plane, centre, nor axis of alternating symmetry, and 
is consequently non-superposable with its mirror image. It is 
accortlingly suggested that the ^m/?s-formula represents the stereo- 
choiihoal constilutioti of the acidic radicle of magnesium sulphate, 
;nid confers euaiilioinorp>liism on the molecule as a whole. Since 
ill solution the magnesium is separately ionisable, it lies of necessity 
''utsule (he co-ordination spliere of the sulphur, and it appears 
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reasonable to suppose that it is in turn co-ordinatively surrounde.l 
by the six molecules of water of crystallisation. 

'Sodium Diln/droflen Flwspliale, NaIl 2 P 04 ,H 20 .— The constitution 
of this compound would appear to be analogous to that of the 
foregoing, namely, [POj-dOHjNaH,, in which, as before, the 
hydro.xyl groups occupy the Iruus-position. 

' Selilippe'g Salt, NaaSbSj.flH^O.— No data exist concerning 
possible division of tlie water into water of constitution and of 
crystallisation. Eiiaiitiomorphous formulse are, indeed, obtainable 
bv taking one, turn, three, or four molecules as water of con- 
stitution, each Juolecule forming with a corresponding double bond 
suliihur atom the groups SH and OH. Tlie number of possible 
spaciai formulae are respectively : one active and one inactive, four 
active and four inactive, two active and two inactive, one active 
and four inactive. In view of this, it is impossible to indicate any 
particular formula tor this salt. 

Sodium ( raiiii! Acrlnle, KaU 0 .,(CJl 30 .,y,.- -If, as seems likely, 
the sodium atom be supposed to lie outside the co-ordination sphere 
of the uranium, the co-ordination nnmbor of the latter becomes 
seven, and it becomes impossible to indicate, a. jiriori, any likely 
con figuration. If. on the other hand, the unlikely assumption be 
made that the sodium makes up tlie eighth co-ordination number, 
the luimber of possible spaciai fonntilse can be easily worked out and 
proves to be four — three active and one inactive. 

Collateral Erideiice in Favour of the Cnuslituduiis SuggertnL 

The constitutions which have been suggesteel for the first two 
compounds discussed are based fuiidaiiieiitally on the assumption 
that a certain aiiioitiii of water of constitution is included in the 
acidic part of the molecule, ainl confers on it enantiomorphism. 
Now there are, as a matter of fact, two possil.de spaciai formula 
for the anhydrous group (SO,), lictli of which possess planes of 
symmetry; with neither of these jiossible conlignrations, then, woidd 
optical activity be exjicotcd. This expectation is fully in accordnne.; 
with the fads, for there is only one case known of optical activity 
amongst the large das.- of anhydrous sulphates, orthophosphates, 
orthosilicates, periodates, ]iciTiitiienates, etc., namely, potassium 
lithium sulphate, KLiSO,. This substance crystallises in the 
hexagonal system in a class which admits of the iirescnce of 
hexagonal screw axes, and accordingly even in this case no enantin 
morphism of molecular conligiiratioii is called for. 

The lowering of the symmetry of tiie molecular eiinligiiratioii hy 
the presence of a molecule ol water ol crystallisation is of (yiufi 
irequenl occurrence, as is evidenced by the appearance of iiiniic- 
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Ilvdrated salts iu enautioinorphous forms. Thus, the mono- 
livilraled lithium sulpliate, Li2S04,H20, is one of the classical 
t^xaniples of enantiomorphism in the monoclinic system. The proof 
ni tlic presence of optical activity in such a crystal is a somewhat 
Piborious process, since the rotatory power can only be observed 
ill two sections, which have to be ground with great accuracy. It 
js proposed to undertake this work when the necessary grinding 
bistnunent has been obteined. 

(■(iitsfifufion of Sffhstoitrrs v'/fh Co-ordinnfion iiuiher Hhr. 

Tlie two substances to be considered are sodium chlorate and its 
iiiifdogue sodium hromate, which must naturally have a similar 
I’Oiistitution. Since tlie co-ordination number is six, the co-ordination 
iliTure is a regular octahedron, at the centre of which is situated 
tlie cldorine atom, with its ux co-ordination valencies directed 
towards the six corners. Wlien the six valencies are satisfied hy 
three* doubly hound oxygen atoms, llie group CIO3 becomes enantio- 
Uiurplious : 



The above constitutimi is analogous to the one suggested by 
^\'e'rncr for the complex chromium oxalate group in the optically 
iriivc potassium chromium oxalate. 

Couslituiion of fhv Siihsfanccs in (he State of Solution. 

The question must now be considered whether the stihstances 
liiidcr discussion retain the same constitution when dissolved or 
liipkiicd, or whether a radical change takes place so as to yield 
<1 molecule witli a different formula. There appears to be onlv one 
;;viiiLible source of evidence in this connexion, namely, ionisation 
]'lie!ioiueiia, wliich, in fact, jioint to the conclusion that there is no 
cliniige of cunstiluliun when the substances are dissolved. Sodium 
clihirale, for example, undergoes electrolytic dissociation into CIO3 
aiul Xa ions, that is, nito I he co-ordinated and the unco ordinated 
parls of the molecules. Again, a solution of magnesium sulphate 
cnnkiiris .Mg and SO4 i(ms, and since the prevailing temleuev of 
opinion is to assume that each ion is surrounded hv an envelo])e of 
ksfral water molecules, the single water molecule which was 
ri'(.i'ived into the coordination spiiere may pcrliaps be looked upon 
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as constituting one of the relatively large number which surround 
the SOj ion in solution. 

If the constitution remains unaltered during the passage of the 
substance into solution., some explanation must be forthcoming of 
the inactivity of the solution. This inactivity is probably due to 
autoraceiriisation. That there is nothing inherently improbable 
in this view will perhaps be generally admitted if the constitution 
of the compounds be compared with those of the substances which 
have been successfully resolved by Werner. The latter are verv 
prone to racemisation, although the bivalent groups attached to 
tlie central atom are of a complex cliaracter; representative 
examples of such groups are ethylenediamiiie, dipyridyl, and 
In particular, the optically active antipodes of potassium chromic 
oxalate, K 3 Cr(C 204 ) 3 ,TT« 0 , are completely racemised in aqueous 
solution in seventy-five minutes (Werner, Ik.r.j 1912, 45, 3063). 
^’ow racemisiition in such a molecule involves either a flypiniT 
of the molecule or a loosening of one of the attachments of each 
of two (CjO,) groups, a rotation of each group about the free ends 
through an angle of 60*^, and a subsequent coupling up. If this 
process is so easy with a group like C^ 04 , how much more readily 
should it occur with doubly bound oxygen atoms, especially as it 
could be brought about by alternate li 5 ’droxvlation and dehydration, 
It is conceivable tliat autoraceinisation should bo i>ractically 
instantaneou.s on dissolving the crystal. Since no previous experi- 
ment b appear to have been carried out on this subject, it is proposed 
to investigate the point, altlioiigli a positive result is perhaps not 
to be hoped for. 

The reverse change, that is, tlie crystallisation of the inactive 
supersaturated solution so as to yield either one or the other 
crystalline antipode, is equally feasible. When the substance 
crystallises, the solid phase may be either a conglomerate of active 
crystals or a racemate. In the former case the accidental appearance 
of a surplus of d- over /-crystals will be automatically accompanied 
by a racemisation of 1- into ^/-molecules in solution, so that the 
solution remains inactive. 

The Relationship of Sodium Chlorate and Sodium Nitrate. 

The crystalline forms of these two substances are not isomorplious 
at the ordinary temperature, but at higher temperatures sodium 
chlorate crystallises in a second modification, isomorplious with the 
well-known rliomboltedral form of sodium nitrate. It must there- 
fore he concluded that the two substances have a similar con- 
jLiuuicii), and the question must now be entertained why sodium 
nitraU' is not optically active. The alisence of rotatory power iii 
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crystals of sodium nitrate receives a satisfactory explanation it it 
be^ assumed to he a racemate, that is, a molecular compound of the 
two antipodes, which in the free state would be isoraorphoiis with 
sodium chlorate. Some confirmation of the correctness of this view 
is derived from the following interesting consideration: If a d- and 
all Z-moleoule of sodium nitrate, having configurations similar to 
those given for sodium chlorate, he allowed to interpenetrate in the 
most symmetrical way possible, then the symmetry of the racemic 
molecule thus obtaiueil is found to he identical in every respect 
with that of a crystal of sodium nitrate, and, moreover, is in 
complete harmony with the rhomhohedral form. 

Again, the dimorphism of sodium chlorate now acquires a new 
significance. The rhomhohedral modification of this salt, being 
isoinorphous with tho racemic nitrate, must itself also be a racemic 
compound; and the “dimorphism” of sodium chlorate becomes 
precisely analogous to that of sodium ammonium tartrate, that is, 
there is a transition temperature above and below which the 
racemate and the conglomerate of optical antipodes are the stable 
phases respectively. The crystalline form, composition, and physical 
properties of mixed crystals of sodium chlorate and nitrate are also 
ill full accord with the present interpretation. Mallard (BvII. Soc. 
frauf. ifin., 1884, 7, 352) has found that at the ordinary tem- 
perature the rhomboliedral sodium nitrate will take up as much 
as 32'6 per cent, of sodium chlorate; the optically active, cubic 
sodium chlorate, however, does not appreciably dissolve the nitrate. 

Til conclusion, we wish to express our grateful thanks to 
I'rof. n. Hilton for much valuable advice on the theory of crystal 
structure. 

CHRMK'Al, -AND MiNEK.ALniili AI, DKEAUrMENTP, 
r.MVEIiSirY MrSF.l'M, OXFOKD. 


LXX.W 1. — 'The Preparation of Pure HeouuhC. 

By Alexander Scott, 

Everyo>;e interested in atomic weight work realises the funda- 
tuental importance of the reaction between silver and bromides on 
which so much of the work of Stas and others depends. Any 
improvement in the jmeparation either of pure silver or pure 
bromine therefore requires no apology. 

Tlie method for the preparation of pure bromine described by 
.St.'is in 1876 AcatL Sci. lini.nUfs, 1881. 42, 90) cannot be 
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regarded ns altogether satisfactory. He distils his bromine from a 
strong solution of potassium bromide containing in suspension zinc 
oxide prepared by ignition of the nitrate. This, he says, removes 
anv iodine as iodate, and, of course, any chlorine decomposes an 
equivalent aniount of potassium bromide. Kow, however carefully 
the zinc oxide is prepared in this way, it is almost certain to 
eniitaiu sutncient nitrogen oxides to contaminate the bromine with 
trai'e? at least of nitric acid. Further, alt the organic chlorides 
and bromides which wore originally in the bromine are left in the 
product so purified. For tlie great majority of purposes they 
fortunately do not much matter. 

Having to prepare a large quantity of bromine which must be 
free from organic conipouiids as well a-s the other halogens, it 
occurred to me to prepare it from potassium bromide which liad 
been completely freed from iodine cither as iodide or iodate. This 
was done by boiling a solution of loOO grams of the bromide in 
an f-qual weight of water first with a few crystals of potassium 
metabisulphite and idmut 5 c.c. of concentrated sulphuric acid, 
then adding 100 c.c. of saturated bromine water, distilling of! the 
excess of bromine, adding another 100 c.c. of bromine water, distil- 
ling off once more, and, after neutralisation with potassium carbon- 
ate, evaporating to dryness. The dried bromide was now fused 
with potassium dicliromate (which had previously been fused) in 
the proportion of 500 grams of bromide to 200 grama of dichromate. 
This leaves an excess of bromide sufficient to r&tain any quantity 
of chlorine likely to bo present. 1050 Grams of the fused mass 
broken up into pieces ilic size of hazel nuts were now treated with a 
cold mixture of 450 c.c. of concentrated sulphuric acid with 700 c.c, 
of water. Any organic matter in this mixture was destroyed by 
adding a small quantity of potassium pormangauate. The above 
quantities give aboxU 470 grams of broinhio, and on the addition of 
an excess of dichromate a further 30 grams of l)roniine are obtained, 
which ought to contain all tlio chlorine. 

Altogether, 1 prepared about 3250 grams of the pure bromine, 
together with an additional 183 grams possibly containing clilorine. 
The purity of the bromine was indicated clearly by the fact that 
these 183 grams only contained 4 to 5 m'lUujnuny^ of chlorine. The 
32.50 grams were, however, dissolved in potassium bromide solution 
(which had been iVeed from icxiino as above described 1, ami 
distilled from it -o that I believe I have now got bromine pure 
ciiongh for mv work. 

ilic ajtpaiatus {'mployed for the distillations above described is 
very simnlc, and lli<- dia>:ram |)racricallY explains itself. The eliiet 
points If) be atiemfed to a-tv that the lube .-1 shouhl bo abonl 
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I jl) mm. long, and ot just sufficient diameter to take a thermo- 
iiieter wliicli can be replaced by a tube for bubbling air ttirough 
the liquid or simply by a glass rod. The first drops of liquid seal 
hi the air between the lower end of .1 and the small piece of india- 



rubber tubing which keeps the thermometer, etc., in position.^ The 
tube B also should just fit loosely into the condenser tube ( , amt 
in distillino Imomine a drop of wa.ter is a sufficient seal between 
U and the condenser. The bottle acting as a receiver is placed m a 
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Wilt's iilteriug apparatus with the funnel removed, and 1) cun. 
nected with a water-pump drawing in a gentle current of air. By 
means of this apparatus any quantity of bromine may be distilled 
without its odour causing the slightest inconvenience. 

Ill endeavouring to determine the quantity of iodine which could 
be detected, and, if possible, its amount determined, I was led to 
try the effect of sodium hydroxide instead of zinc oxide as a means 
of removing it from the bromine. Bromates of the alkali metals are 
so readily decomposed by iodine, even without the addition of anv 
acid, that I thought this might act satisfactorily. Nob only su, 
but the bromide formed simultaneously should also retain the 
chlorine. 

The result of the experiment was successful far beyond mv 
anticipations, and instead of the reaction, which is usually written: 

SBiv -f 6N aOH = SNaBr + K aBr 03 + SHgO, 
we have something like the following: 

2C\^ + SBr. + 12 -f- l2KaOH = 4NaCl + GNaBr + ‘iNalO^ 6H.O. 

To begin with, I added to 10 c.c. of bromine 3 milligrams of 
iodine (that is, 1 part in 10,000) aud then 4 or D c.c. of water, 
along with 1 c.c. of iV-sodium hydro.xide solution. This was shaken 
vigorously several times, and then the bromine separated from the 
aqueous liquid, which was heated on the water-bath until colourless, 
then treated wnth a sliglit excess of sulphurous acid ; after this 
excess had been boiled oil and tbo liquid cooled, it was tested with 
sulphuric acid containing a little nitrite and chloroform, when a 
very strong iodine reaction was obtained. With 10 c.c. of broniine 
it is easy to detect the presence of 1 part of iodino in 100,000 of 
bromine. 

Similarly, a known weight of clilorine was passed into 10 c.c. of 
bromine, and was found to be similarly removed. 

Neither ch’oriiie nor iodino could be detected in the residual 
bromine respectively. 

I hope shortly to describe in detail a method for determining 
the amounts of chlorine and of iodine in bromine, even when 
present in very small quantity, but as at present employed it is 
capable of simplification in one or two respects. I shall content 
myself with practical proofs that bromine shaken up once with a 
sufficiency of sodium hydroxide solution to combine with the 
chlorine and iodino present, is to all intents and purposes freed 
completely from these elements. No doubt for atomic-weight work 
it would he ‘safer to treat commercial bromine, say, three times, 
distilling it from a small quaniity of very dilute soda finally. 

A few examples taken from my notebook will indicate the 
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.juiility of ilie bromine thus produced. The equiviilenis found with 
^jiu solutions employed are all rather high. This is due to a small 
ouantity of the halogen being driven ofi during fusion, and couse- 
qiiL’iiily the presence of a small quantity of hydroxide or carbonate, 
wliicli, of course, raises the equivalent. 

The purest bromine prepared as above described was shaken with 
j c.c. of i\'-sodium hydroxide, the aqueous solution evaporated to 
hi vnessj and the residue fused so as to decompose the bromate. 
This residue weighed 0*4737 gram, requiring 45'7 c.c. of .V/lO-silver 
uiirate: • J 

Equivalent — 103’65 ; 

between 0120 and 0'130 gram of chlorine was passed into 5 c.c. of 
bromine, and then the bromine shaken with 10 c.c. of .V-sodiuui 
hvdro.xide, and treated as above, wheu the residue, weighing 0’8345 
f-ram, required 94*45 c.c.: 

Equivalent = 88*35, 
and chloi’ine=0*1232 gram. 

The bromine remaining was Jiow shaken with 5 c.c. of lY-sodium 
iivdroxide as above, when the residue weighed 0*5103 graii}, requir- 
ing 49*15 c.c. of iV'/lO-silver nitrate: 

Eqiuvalent= 103*8. 

The residual bromine was again treated with 5 c.c. of fV'-sodium 
bvdi'oxide and treated as above, wlicn tlio residue weisrhed 0*5L)23 
requiring 48*45 c.c., whence tlio 

Equivalent= 103*7. 

'the 183 grams of bromine referred to previously as possibly 
containing chlorine (p. 818) were similarly treated with 5 c.c. of 
.V-sodium hydroxide, when the residue weighed 0*4899 gram and 
required 47*7 c.c. of J\’/10-silver nitrate, giving an equival6nt = 
1UT7, corresponding with 0*0044 gram of chlorine. 

The bromine remaining was again treated, when the residue 
'.veighing 0*4991 gram required 48*15 c.c., and <:avc the equivalent = 
103*65. 

These examples seem to prove conclusively that bromine treated 
witii sodium hydroxide even in such small qnatiiitios as above 
indicated is completely freed from both chlorine and iodine. 

34, Upi’KR UaM11,-]c>s Tkriiack, 

Loni>()n, N.W. 
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l.XXXVll. -i'/ii' Apjilicatwu of Hojmdun'x Jicartii,,, 
Dialkylafehimidoit. 

By Fkank Lf.e rvMAN. 

In tlie I’oiirse of work on the relation between chemical constitiili/,,i 
and physiological action in hypnotic substances, it was tlioii^ln 
desiiabre to prepare a propylbutyryl S-heptylcaibainide (I) for ihe 
followiin: reasons, ll is known tliat apropylbutyrylcarbamide (H| 
has hypnotic properties, and so also have various nionoalkylcarli- 
amides. a Propylbutyrvl-S-heptylcarbamide might lliereforo bo 
expected to have the combined liypuotic properties of the two 
classes of compounds; further, it would be somewhat similarly 
constituted to dipropylbavbituric acid (" pro|)on,il ’) (UI), wjiii li 
is a powerful hypnotic : 

CHPivCO’NH-CO-NH-CTIPiw CHPr.,'CO-JCH'CO’KH,, 

(1.) (H.l 

till.) 

The ob\-ious method indie, ated in the literature for tlie prepiira- 
lion of o-propv!butyrvl-5-lic()tylcarbaiiiidc was liotmaim's reaction, 
nainelv, to treat two molecular proportions of a-propylvaleraniidc, 
CHPiwCO-Xn,., with one molecular proportion of broinino ami 
aqueous potassium iiydro.xide. E.x].ierimeuts showed, however, that 
this method did not give the desired restilt, for in the ])lacr of 
the c-vpected compound a mixture of , 

(CHPr.,‘Kfi).,CO, and unchanged a propylvaieraniide was obtained. 
This is entirely at variance with the beliavlour of the iiorunt! 
aliphatic acid amides in similar circninstanbcs, and gave rise lo I lie 
investigation herein recorded. 

It is now shown that tlie dialkylacetamides — in pavticubn 
a-propvlvaleramide, with which the work has chiefly' been canied 
out — do not behave precisely similarly to the noriiiai aliphatic ai id 
amides in respect of their behaviour to bromine and alkali. Tlie 
differences in behaviour between the acid amides of the fwo classes 
mav be compared under three headings, namely, (1) formation of 
the bronioamide. (llj formation of the lower amine, and (3J furin,i 
tion of the acvlalkvlcarbamide. 


( 1 ) Formafion of ilte TiromonmUlc. 

Jlofnianu 1882, 15 , 407, 752) has shown that wlien a 

noimal aliphatic acid amide Is treated with bromine (1 molecule) 
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sodium or patassium hydroxide (1 moloculoj, the broiaoamidi-; 
produced as follows : 

R-CO-NH. + Br., + XOH-Il-CO-XfIBr*KJ{rTHp. 

The bromoamides of acetic and propionic acids were isolated as 
|jurc, crystalline compounds, but neither w-butyrobromoarnide nor 
;niv of the higher bromoamides could be isolated in a cry.vtullini' 
,QiiditiGu; wobutyramide, however, readily gave a ciysralline bruuiu- 
;ijuide. It has now beCJi found that a-ethi/lbati/nihroinoanudi-. and 
Q, p/opi/haUroOromoumide can also readily be isolated in crysLaiiirie 
fuini in almost quantitative yield. 

( 2 ) Formation of tht Lower Amine. 

Hofmann (ifer., 15, 7G2; 1S84, 17, 1-lUG, 1920; has .shown 
ilial tlie preparation of amines from the normal aliphatic acid 
•i.'Nules (1 mol.) by the ac-tiou of bromine (1 inol.j and e.xcess of 
:iijueous potassium liydro.'iide: 

E*(jO*XU,-r Lr.-r4ROiJ : - R-Xlfj -r 2KBr-r ‘Jllp, 

■lotis not proceed smoothly above the fifth laernber of the series, 
;i)id tiiat Ihi.s is due pariiy to the formation of niirile.s: 

R-CII^*(;0-XIL-^1!'CH/XU_,- v-U-tiJo-XBr,— >1VCX, 

,u)d partly fo the lorjiiation of the O(jrrc.spondiiig acylalkylcarb- 
.'Dinde. 

Thus, a ocToamido (which is isomeric with a-propylvaleramid^.;; 
jlivt'S only d 3U per cent, yield of /i-hepiylamine.. 

a-Propyivalerobromoaiiiide, however, when troaivd with au e.'ccess 
...[' aqueous s(jdiuin hydro.vide, r:?.adily givo.s au 84 per cent, yield of 
v-aiiiiiiohcptane, ClIBr/XiLj in this ease, of course, uo nitnie 
iurmation is possible, and as will be shown later theie is verv 
i:Uly teudeucy to the formatioii of the acylaikylcaruamiae. 

(3) Formation of the Acylatk-tlciirljaiiniU. 

fiofmaun {ihr., iSSd, 15, 7G2) has shown that when the normal 
al.phatjc acid amides (2 mols.) are treated with biomiuo (i nml.i 
>;[id aqueous potassium hydru.'dde, acylaikvlcarb.tmiia's a;v pruduc<.\l 
i[j ^.‘Xivllent yields thruughouL the senes up lo -tevU'amide, the 
ia”)]esL- member tested: 
llU'CO'XH. -r Br. r 2 tOH - 

R-CO-Xll-CO-XU- R -i- 2KBr T 2 JJX, 

■md States, for instance, that- the yield of heptoi:exvlcari.)c.iinde 
ii'uui heptoamido, C^lijg'CO’XlR, is nearly quauliL.ilive, and that 
mf roactii>7i proceeds with increasing readiness from ii;e ei’b'h 
t.^'iuber ol the series oinvards. //-Ocloauiide {_ihe i^onieruii.' oi 
^" 1 - ' lif. 
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c prupvlv;Llc-r;innde’) would, tliereforc. give ;iii excelloid yu ld „i ,1,,, 
correspoiidiug acvlalkyloiirbaiuide. He tested also three aliphai;,, 
acid amides outside the iionnal series, namely, /Vdnjlyrainidf, 
/Vfjva-leraniide, CTTMe^*CH..*CO*Nn.^, and 
ainide.'ciT:\Ie./Cll,_,-CHrCO*NIIo; the two latter gave nonnal 
lesults, fur tlie corres])oiiciiiig acylalkylcaihamides were olHaiiicd, 
anil there is no luenlioii of any hv-produets. In tlie case of /'oluiiyt 
amide, however, the action of bromine (1 mol.) and acjikiiii. 
jiotassinm liydroxide on '2 molecules of the acid amide gave rise 
a mixture of the aeylalkylcarbamide, namely, /'■obutyrofsoprojjvi- 
earhamide. with a small proportion of .'•-di-icfopropylcarbamide ; 
CHMe„*CO-KII .^>CI1 MecCO-Ml-CO-NH-CHMe. 

and CHMevX]I-CO*Xi:i*Cn.Me., 

Ti'i the long series of acylalkylcarbaniidos prepared from aliphatic 
acid amides by Ilofmaun and subsequent invest igators this is i]h? 
only case in which a by-product of this type has liilhoilo liceii 
observed. 

hsuButvianiide is, of course, the simplest possible dialkylaici- 
amide. X’ow it has already been stated that the action of brcuiiino 
(L mol.) and alkali on a-propylvalcramido (li mols.j gave a mi\tiue 
of .v-di-5-heptYlciirb;uiiide and a-propylvaleramido instead of l]:c 
acylalkYlcarbamide. and it has inrrher been I’oniid that a-iiiediyl 
butyraitiide. CdiAfeKt'tiO'Xli a-etlivlbulyramide. CJlKtyCO'X II 
and a-elliyivaleramide. t’ll Kl?r*(.'U'XiL. when similarly ucaud 
also vield mixiures coniaimng the currcspoiidiug s-dialkylearbauiidv', 
and the unchanged acetamides. 

ill order to iinjiiiro into the cause of tile divergence in ili'' 
bcdiaviour between the normal aliphaiic acid amides and the dialkyl- 
aceiainides, the following exporimcins were carried out wiili deiiv- 
aiives of a-propylvaleramide. 

In the llr^t place, a-propylvalerobronioamide was preparml. Thi.- 
suli^tanee appears to have lieeii olitaiiiod previously by I'liclh' 
anr/fiv. 11)04, 17, luOj) fur tho pui'})Ose of a 

physiological examination, but its eheinicai and physical prupcriics 
have not hitherto been described. It was reaililv oblaiiieil m the 
usual way following the procedure de.seribed by Mauguin (-1/ / , 
Clam. Itlll, [viiij, 22, 1197j. a-Et liijiljntijrijhr(jnioi.iii(idi 

also prepared in a similar manner. The oreparaliun of a pro])}h 
butyryl-S-hejitylcarbamide was then attempted with the ]»inv 
isolated a-propylvalerobromoamide in tin? })laee of tho solution oi 
a-propylvaleramide in bromine. a-Propyivalerobromoamide (1 uiol.i 
was, mixed with a-jiropvlvaleramidc (1 niol.j ami wainu'd wiiii 
aqnwius sodium hydroxide (i mol.), when again a niixtui\‘ ui 
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. ,h5 will cli.-iii'M'il a |)rn|ivlv;ilcnilri iili' u .m 

(ill! 

tu order to deU'rniiiie wlicllier llic failure to coiriliiiie war dun 
to tlie itiertiicrs of the a-pi-o[tylvalera!nide, a similar ex[)eriiiinut 
B-as carried out, usiiie acelaniitle in its plaen, hut here aeain a 
itiMure eoutaiiiiiie .r-ili-S lieptylcarhaijiide was ohiaiiied. it was 
tint, shown that the nature of (ho aeid amide was not the isiusb 
( li the lailiirc to torni the desired eompouud. The action of ar|ueous 
suiliinri hydroxide (1 inol.j on a-propylvalerohroMioarnit|o (I mol,) 
ml- (hen examined; the product when distilled in a enirenl of 
•lemi ,eave i-aiihimiiliilii jitaiit ill a yield amoiiriling to 80 per tent. 

t HPryC'O-XIIBr + XaOlh t'llPiyXlCO t-XaBrw II.,0 
e! tile tileoietictil, and a mixture of s-di-5dieptylcarhamide anil 
c-f)n>ptlbut}iyl-5dieptylearlKiiiiide remained in the residual liquor, 
H'lirhimi, lull, Ilian, is only slowly altered In- hoilini; water, for 
11 reiiiamed largely uiielnuiged aitiu- lioiliiig for one and a-half 
j.inirs with five times it.s weight of water. Boiling aqueous sodiuin 
imli'oxiile gradually converts it, almost, qiiantitativelv into .--di-S- 
id D! \’f«'arl>aiiniic* ; 


L’Clirr.'XlCO oXaOII i(,'IUT,,-XlliXOx Xfi.CO,;. 

lili.i with cold aqueous ariiniouia il yields 5-/i< /i/y/r/;/-/, , 

(TliVyXlCO XII, (.TII-i ,,-XII-t'0-XH„ 

It follows from the experimeiiiB previously de,serihed that 5-earh- 
"I.'iliilieplanc, even in a nascent eoiiditioii. does not eomliine- or 
! most eoinhiiies to a very slieiil extenl--with aeid ami.les in the 
:cr,smice of water, hni it was found that tlm required ct-pro/e//- 
'Mr,,/ 8-/op/y/, m/,, ,,„nUi he prepared liy direellv heslillg 
'".•.'llicr 5-earlilinidolieptarie ami a ]ii opvlvaleramicie : 

ClIPiVXICO rClll’iyCO-XII,, <TIl'ryXII-(,-0-XII-CO-(.'IIPr , 

It thus aiqiears that, tin- hehaviour ui 5-earhiinidoheptaiie 
n-cinlih'S iiiore eliisely that of phenvli arhimi.te than that o’ the 
"rinal ,,li|. Italic carhirnnics. althouol, i, 

".itrr than pllenylcarhimide. which is qulchiv ci;a!:J.'a into s-di- 
imuylcarl, amide; Huts Kiihn 1 - 1 , 17, qa.,,, 

Mcmylcarhilind.' when Imatcil with acid amide- gav ,,cvl|ihvin 1- 
' Umimulcs only in the ahsence of w.llcr, and ilia! in the presence of 
■'iUr (iiplii'rivk'ailiaiuifli- was lortiif-l. 

lilt- siinihirilv of li.diavionr and divergence from that, of the 
M'limil aliphatic acid amides may possihly he aecounleil lor In- the 
■iiiiilanty of steric slrueinre of the two coinpomuls. 
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hi counexion with a-propylvalerobromoamide, the followiiac- 
point may be mentioned. Jetfreys (^Amer. Chem. J., 1899, 22, U) 
has shown that normal aliphatic bromoamides react with sodiiua 
methoxide, and less readily with sodium etlioxide, to yield esterg 
of the corresponding alkylcarbamates. a-Propylvalerobroinoamid© 
behaves similarly in this respect, giving excellent yields of metliyl 
and ethvl 3-heptylcarbamates in the two cases : 

CUPr.yC0‘NnBrpNa0Me-CHPr2'NII*C02Me + NaBr. 

The results of the physiological examination of u-propylbutyryl- 
5-hoptylcarbamide and methyl 5-heptylcarbamate were disappoint- 
ing, neither compound having any marked hypnotic action. 

Experimental. 

Action of Sodium Hydroxide on a-Fropylvalcramide (2 ’moh.) 
and liruniiiie (1 mol.). 

7‘1 Grams of a-propylvaleramide were mixed with 4 grams of 
bromine, and 20 c.c. of 10 per cent, aqueous sodium hydroxide wore 
added, the mixture being cooled in water. After heating on the 
water-bath, the oil floating ou the surface of the aqueous layer 
became reddish-brown. A further quantity of 10 c.c. of 10 per 
cent, aqueous sodium hydroxide was then added, and the mixture 
heated for another halt-an-hour, when the oil became almost colour- 
less, The mixture was then cooled, and the solidiliod oil collecte-l 
and washed with water, when it amounted to u'9 grams, melting at 
88- -90^. On crystallisation from alcohol, l o grams of crude 
.s-cli-5-heptylcarbamide melting at 19U — 200^^ first separated, and by 
recrystalJisalion of this from the same solvent 1*2 grams of the 
pure compound were obtained. The mother liquors deposited on 
dilution with water 3'5 grams of crude a-propylvaieramido, which 
melted at 117'^, the mixture with the pure amide (m. p, liil-; 
nieltiug at 119’'. The ultimate mother liquor's when evaporated lo 
dryness left a solid, which after draining on porous porcelain melCea 
at 95— 105''^. 

It is thus clear that very little, if any, a-propylbutyryl-5-he]>tyl- 
carbamidc, whicli, it is subsequentlv shown, melts at 89 — 90'^, can 
liave been formed in this reaction. 

In a larger experiment carried out with 35 grams of a-projiyl- 
valerainide, 10 grains of tlie pure s-di-S-heptylcarbamide Nsere 
obtained. 

?>-Di-^-hcptylcorh/n;'Ade., (CHrro'NlI}CO, crystallises from alcuhol 
in colourless needles, whicli melt at 239—241^ (corr.j. It 
inscluble in boiling water, dilute acid, or alkalis, sparingly soluble 
in cold alcohol or ether, bat readily so in hot alcohol : 
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0 L19^ g3,ve 0'3060 CO^ and 0*1341 H^O. C — 70’0; H — 12*6. 

0 1354 „ 12'9 c.c. Ng at 20° and 760 mm. N=ir2. 

CjjHsgONg requires C — 70*3; H^12*6; X—IO'O per cent. 

It dissolves in concentrated sulphuric acid, and is reprecipitatcd 
<)n dilution with water. It is not decomposed by boiling 50 per cent, 
g.juecius potassium liydroxide. but when it is dislillfd from fi metal- 
balli with fused potassium hydroxide containing a few drops of 
water. S-aminoheptane passes over between 240° and 320°, accom- 
panied by some unchanged carbamide, and i.s obtained in a yield 
I, .mounting to 71 per cent, of the theoretical, allowing for tho 
iDichaaged material. 

Tiie preparation and properties of the following carbamides are 
similar to the above e.xcept that the yields diminish with the size 
i;,f tlie molecule, 

(C'lIEtPr*NH)X'0, which melts at 

-'0-.-222° (corr,): 

ii-bjOU gave 0'37G0 CO. and 0*1647 IIX. C-6S 4; II-12 3. 

requires C = 68'4; 11=--12'4 per cent. 

v /.h - y - ,n>n//rnrh(nnifh\ ('CTiKl ,*XM )XO, which tuelts at 
li'd '214° (corr.): 

d'lL’OO gave i I G c.c. N. at 23° and 770 mm. N— 14*3. 

(.jilLjOX.j requires N --M O per cent. 

■ Di ^-i)ii1 ylcai'baniide, (CHMeKt -XHjXO, which inelteti at 
):il 13-V- (rurr.), (Found. (.'-G3*l: N-IG'O. Calc., 

t If ll'G; X^' lG'o per cent.) This suh.stancc has previ- 

been descrii)ed bv A. E. Dixon (T., 1695, 67, G51). who gives 

Mckiiig point as 137 — 136°. 

a-i^ropf/Irnhrnhromoa/ni'Ie, CnPrpCO’XHBr. 

r!ii> substance was prepared by a method .'imilar to that 
OfiiilevL'd by Manguin (.-1/i^n Chini. 1911, [viii]. 22, 207) for 

dll’ iire])aration of fsolnityrobromoamide. 

IM Grams of a-propvlvaleramide were dissolved in 40 c.e. ni 
cliloroioriii, and 12*S grams of bromine added. The solution was 
i]xn cooled to - 10°. and a solution of 4'0 L'rams of potassium 
liydi'oxiflc in IGO c.c. of water ailded L'raduallv with thorough 
'lining, keeping the teitijierature below 0°. The product, consist- 
iM- [tiaiiilv of ice. was then warmed to 5°. and the separated solid 
“■!!'-cfed. washed willi a little water, and drained on porous porce- 
It represented nearlv pure bronioaniide. amountini: usuallv 

irnm 14 to 1.5 grants, that is, 79 to 84 per cent, of the theoretical, 
itii iled at. 109“ or a degree or higher. For analysis it wa.s 
irciy>tiinised from dry ether, when the pure hromoaniide. then 
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liL'parated in coloiirlpss. prismatic needles, which melted at 
(coir.) to a red liquid: 

0-132S gave 0 2108 00. and O'OSSS HJJ, C-43-3; H-T o. 

0 1638 0‘1300 AgBr, Br^Sn'T. 

C^IT^^.pXBr requires 0 — 43'2; 11 7'3; Br = 36 0 per cent, 

a-rrr)pi)lralffilira>iioiiinttJc is insoluble in cold water, readilv 
soluble in alcohol, moderately so in warm, but sparingly so in cnlfi, 
ether. It decomposes and turns yellow after keeping for a few 
days. 

In the exjuTinients <lescribed below, the crude a-pro]>ylvfi]orij. 
bromoainide molting at 109^ or a little higher was employed. 

a-l:lii<flhut iirtihromfiiimkJf’, CIIEtvv'CO’XHRr. 

This .‘•nhstance was prepared in the same way as a-prupylvalon'- 
bronioamide. oxccpl thal it did not crystallise* from the product 
but rojimined tli.'^solved in the chloroform. After separating thi. 
solvent from the atjueous suliuion and allowing it to evaporaU; 
spontaneously. a-ethyil)Uiyrobrom()anude remained. It was purilied 
by crystallisation from dry ether, from wliicli it sei>arates in Hat. 
colourless needles, melting at 86 87-'' (corr.). It is in.sohiblc in 
water, readily soluble in alcohol, nwlerately in warm, but 
sparingly so in (‘old ei her: 

0-14U) gave 0'192o CO., and 0-U732 II..O. C:.:37'l ; 11-6-0. 
0-1570 ' .. 0 1332 AgBr. Br - U'O.' 

C,JI].^ONBr ri'qnires 3('.l ; il 6'2; Br- 112 per cent, 

It gives an excellimt- yield of yvnninopentane when distilled witlj 
ail cxce.'S of 10 per cent, aqueous sodium hydroxide. 

a-I'i'iii'i/l nih ( 1 rnnl.). a-l'riiji'/l n/lt nunifh (^1 iiiul .]. 

niui Soihuin /luf^riiridf (I tool.). 

2'2 Crams of a propylvalciohroinoa-inide, I'-t granis of a-])ro]ivl- 
valeramide, and 1 <-.c. of In per cent. aqueo'Us sodium hydroxide 
were shaken togetlu'r when the mixture became warm. It was 
lieated for an hour on the water-bath and then cooled. The 
separated solid was coliected and wmslied with water, when it 
amorint(,-d to 2'6 grains meltinL: at about 88 00^. After fractional 
crystalli-ation from aleoliol, (1'73 gram of .s-di-S-hcptylcarbamide 
im. p. 23.)- j and 11 !:rams of a propvlvalera.midc (m. p. 122'^) wore 
isolatcf] Junin the mixrure. 

Lutif, )f any. (“(»m]uiiat ion between the 5 carlumidolicptaiu'. 
wlush v.oidd be formed bv tlie actum <»r ilie alkali on the ludniK 
nmidi.', ami the a [naq-yiv-alcramidc can therefore have taken pln' i-'- 
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A i:iinijnr result was arrived at in the ease of a-etliylbutyrobrorao- 
,i;, ,!,](' and a-ethylbutyramide. 

arrofiii! rolerohromoamtdt (1 mot.), Ace.tamuh. (1 mol.), and 
Sodium Ilijdro.ride (1 moL). 

•_ J drams of a-propylvalerobromoamide, O'G gram of aertainide, 
I c.c. of 10 per cent, aqueous sodium hydroxide were raixeri, 
n- . -led for one hour on the water-bath, and distilled in a current 

-ii'ruu. Only traces of oil passed over witii the steam, and tlio 
ii-vidiu*. wlueh was obviously a mixture, readily gave on crystallisa- 
diu) froiit alcohol a quantity of ^«*<lihe[)tylcarba}nide. After 
i).> of tills compound had been isolated in a pure state the 
fi was not rarried out further. 

a-dnijif/t ridi-rohriiiniKimidi nud E tii Sodium Jf udro-iid.f-. 

For mill ion of h Aminoin jytauo. 

ll'l Gniriis of a propylvalerobromoaniidc were sliaken with 
11’ c.c. of ]n per cciil. aqueous >odium hydroxide. After keeping 
iiii' ten niimifcs ilic soiuiion was disliiled in a current of steam, 
will'll the iiiiiine pa>sc4i over as an oil. which was sparingly soluble 
!,i walcr. 'I'Im- disiilhuion was continued so long as an alkaline 
■i'-!i]Jare wa,^ olu.-iinod. Thu latter wa.s thou .slightly acidi/ied witii 
)!\dro('hloric ticid and evajxirativl to drviK'ss. when G'4 tjrariis of 
§-.iridnoliepiane hydrochlari<le rneliiiig at L’l'.'-' \ver<* obtained, that 

>1 {'cr cent, of the theoretical. After crvsrallisatiou from water 
I' is '.dl formed neeriles. which molted af ‘d4G — •J-17- (corr.). Tr i.s 
''•‘diiy .'oliilili. in c’oli] water, and verv rcadilv so in hot water or 
..hx.ltit.' aleolml. (Found. f-.'id-O: H II-'T; Cl 23-3. Calc.. 

I (.'I- L’.'C I per cent.) Xoves (.Imfr. Che.m. J., 

15, .1-12 1 . who lia> previously prepared 5 amiuolif-ptane bv the 
'• rjcimn of liipropylk.-toximc. give.- the mchiin: j'oint of this .^alt 

^ A r'rnrt jUr.t.i jih: I • n irh li,r id r iTVST a 1 1 i>C.' Ill’ll Water ill platCS. 

'''inre '!crojiipo,--i‘ ai altuul 23. r- (ccht.). Jr is rcadilv soluble in hot, 
i'^i: ralinr s]>.ii ii!::lv so in cold water; 

'^2.),..'.; (dried at JDii ) gave UM.HIo.a Pt. Pi oU'i.*, 

(t 7 11 ,-X )o. I l.^l'i ( '(. requires Xh-- 30'-! j^er cent. 

a-l'rnfi’ilrah rohromoamidc (1 mol. ) and Sndinm Jhjdro"df 
(I wo/,). For/imfinn of h-CarhimidoJupfinie. CHPr^'XICO. 

'I i (b.im- ol a-[moj>vlva]eiobromoamido were .diakcn with a 
~ i.'ram< 'ii sodium livilroxide in 2*1 e.e. of u.iier, Thi' 

' !.\iuie lii't'iHie warm, and tlie miIuI was convened ink) an nil. 
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On distillaliou in a current of steam the product was separated 
into two fractions. 

h-Carh'nn'uIaliv'ptant passed over with tho steam, and after separa- 
tion from the water amounted to o’B grams, that is, 80 per cent, 
of the tlieoretical yield. After distillation under normal pressure 
it. passed over almost completely at 171° (corr.) as a colourless oil: 

0-1.300 gave 0-395S CO,> and OloGl H.O. n = 110. 

C?ld,;,OX requires C = 68'l,; H^IO'7 per cent. 

Tho residual liquor after the steam distillation contained an oil 
which solidified on cooling. This amounted to T5 grams, and 
molted at about — 100° after sintering earlier. Treatment with 
('ther separated it into .<-di-5-heptyicarl)nraide, which is sparingly 
soluble in tliis solvent, and apropylbutyryl-5*heptylcarbamide, 
wliicli is ron-clily soluble. 

Artiou of Boiftnf! Wutfr and ^od'nnn Hydroxide on h-Carhimido- 
hrpinne . — Two grams of 5-carhinjidoLeptcine were boiled with 
10 c.c. of water for one and a-half hours under a reflu.'^ condenser; 
on cooling, the oil remained largely unchanged, still having the 
characieristic odour and power of irritating the eyes posses.sed bv 
carbimides; it contained, however, a small amount of silky needles, 
rrobably c-' di-5 Jieplylcarbamide, Five c.c. of water containing Vo 
grams of sodium hydroxide were then added, and the mixture again 
boiled for one and a-ha!f hours. The re.'iulti ng solid was then 
collecved, woshed with water, and dried at 100°, when 1’6 grams 
01 pure .'■ di-5-heprylcnrhamjdo melting at d37° were obtained; that 
is. 89 per cent, of the theoretical. 

Aciam of Ainmonai ov $-Carhiwido}n-p!aiif . — When 5-carbimido- 
heptane is shaken with 10 per cent, aqueous ammonia it ia gradu- 
ally converted into B-f/r jih//carfiiimidf% C[{rr,.’XH’00*KH._j, which 
cryst.ollises from alcohol in colourless needles, melting at 173^ 
(corr.; : 

0'0820 g.'ive 1°'] C.c. at 16° and 750 mm. X-17‘3. 

requires X — 17’7 per cent. 

a-IA-upylhntyrylZ-hruhjlrr.rhrnnidf, CHPryCO*XH-CO*XH-CHPr,. 

0'.“) Grim of S-carbimiclolieptane and 0’5 cram of n-propylvaler- 
^aniicie were uraduallv heated togeiher over a small flamo under 
reflux to 200°; the liquid was then allowed to cool and recrystal- 
lisc-ri iroin alcohol, when O'.b gram of the mixed carbamidR moltiiiL’ 
at 89 — w.as obtaiiurd in small prisms; 

n'i24ngave0-.-;066 CO. and OT27G lip. fV-67-4; JI- IVo. 

.. 10-2 c.e. X. at 22° and 744 mm. X- KJ-O, 

‘ :,dl;;4h.X. requires (. -^37 o; If -- IV3; X 0’9 per cent. 
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If is insoluble in water, readily soluble in cold alcohol, and very 
vearlilv so in ether or hot alcohol. 

erohromon midf. (1 mol.) and Sodivjn Methoxide. (1 mol.), 
formation of Methyl Z-ff e. pf ylcarhamnte^ CHPr2*NH‘C02Me. 

3'3 Crams of a-propylvalerobromoamide were suspended in 10 e.c. 
of jnctliyl alcohol, and a solution of O'So gram of sodium in 5 c.c. 
r>f iisothyl alcohol was added at once at the room temperature. Tho 
]i(]Uor a-t onco became clear, then hot, and began to boil. After 
hoilinc for another half-an-liour under reflux, the methyl alcoliol 
was distilled off, and the residue diluted with water. This causf.d 
ihe reparation of methyl Z-hepiyharhawatt as an oil, which quickly 
liecainc crystalline and then moltcrl at 42'^. This product distilled 
completely at 223® under normal pressure, and solidified on cooling, 
lorming needles, which melted at 45 — 46® (corr.). 2'0 Grams of 
rhe distilled proclurt were obtained, that is, 79 per cent, of the 
rhcoretical : 

0 1240 gave 0-2832 CO. and 0-1234 IT.O. C -62-3.; H-llT. 

(4,lf,;,0->N requires C -62'4; IT- ll-O per cent. 

It is insoluble in water, but very readily soluble in alcohol or 

{tiicr. 

FJhi/l Z-heptyharhmnntc, CHPr.*XTT-CO:,Et, was similarly pro- 
■tarr’d in 80 per cent, yield, using sodium etlioxide in ethyl-alroholic 
'olution. Tt' distils at 230 — 231® under normal pressure, and melts 
111 . 29 ■■■-30® (corr.) : 

0 I3f)8 gave 0 3218 00.. and 0-1360 H..O. C-64-6; H-IPS. 

C'j;,n.jO.,X requires C--64'l; Jl- 11'3 per cent. 

'iVci.r.cuMi; riiKMii’M- WciUK';. 

0.4!;rr«-i:l>. Kl.v'i. 


L.\ X X.\ III. }i at lOn nf .1/ (C I/I n/ inl s. 

Hy ^Iakti.s 0-nslow Forster and David CARDWF.i.r.. 

Xf.aklv two years have elapsed since Thiele (Tier., 1911. 44 , 2522“) 
advocated a suggestion thrown out from time to time bv others, to 
tlie effect that diazometliaue and hvdrazoic acid should be regarded 
liaving the structure: 

CUolNlX and nXlNlK 

nspccf ivoty, instead of the eveloid Ivpes hitliert,>« accepted. Frest; 
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ovideiiee in favnnr of these foruiulie was not put forward at (lir 
time, nor has it appeared since, and as tliis claim has been ohediputiv 
admitted bv oilier workers, tliere is no little danger that an irlcn 
fnndameutallv alleriiig our conception of quiiiquevalent nitro;:Pii 
should be allowed, ])rei!iatnrely, to be embraced as a fact. 

The question of vhe azoimide nucleus was dismissed by one of u? 
in a paper presenled to the Vniih International Congress of 
Applie<l Chemisivv, and it is therefore unuecessary to deni wir]; 
this hrancli of the |irolilem in tlie present coinimiiucatioji. If js 
worth while ro point out, however, that the eanliual objection tn 
TUitde's fovnmln for azoimides remains unanswered. WliiJsl il ji! 
true that certain conijKninds may be represented by formula' in 
which qniuquevalent inlrogeu is non-ionisable, sucii as dimciityl- 
aniline oxjde. C,;H.^*X(ClTj)...0, and 3 -alky! oxime etliov.s, 
X'CIIIXYIO. certainly no case is known in which quinqiiovahnu 
nitrogen is saiis'led bv the oquivahmi ol a single element or of 
groups having the same ]'o]arity. A h'riunla wliicli does viohnicc 
to existing com-ejuions of sliis im|)ortant element must first he 
based on the clearesi ]>nssib|(* oviileuc<‘. 

Tlie claim to rej>res>uii alijihaiic diazo l•onljlouuds in the iiiannr-!' 
imlicated is as>ot'iatefI wiih the structure of coudeiisatioii. pni<hi('i.v 
from hydrazine ami carbonyl -levivaUves, wliicli must iiov,- h.' 
definitely nr'cepted astliai of hyilrazoiies, XYC!\*X!L. ratlier tlmii 

liydrazi-componuds, il-'nrstcr and Zimmerli, T,, .l!il(\ 

97, illob; r'Ta'mliiiger and Kiini'er, /h/'.. 1911, 44, 9197; Tliiple, 
hh\ mV.; and '\Vol*T. A-.-'ch:--. 1911f. 394. lid). Thiele argues I’iiai 
tlie lacilitv of cimvi-rsion ('‘.*(\veeji iivdrazunes ami fiiazo-cfim pound.'-' : 

XYllX-MI, r: X'Vc:X:N, 

favours Ids fcirmnla and exclmh.o the cvcioid. lie ignore< ll;>' 
]io«sible operati'iu ot tlio irofmanmCnviius reaoiioti, whicli. 
elreadv indicated iT., 191i), 97, ‘JlGh) supplies an adcipi-ii ' 
explaiialion. Tlie suggestion lhal cliemical reai-tiou slinuh! air-a'. 
alwavs 1 he azo-gronp does not appe.-ir verv cogent, liecaiise allliougn 
rcdnetioi) jirnbaldv does atiaek it, forming a I'vcloid .so unstable lli;u 
it passes forthwith to the livdrazone: 

.\'VC<H iXY(’<y"| XY(':X-XI1,, 

X I XU I 

tile great activity of aliphatic diazo comjiouiids in tuher resprer 
may bp exjdaintol bv the [ciiilency of a three atnm liug lo iiiiiJ>'rg" 
disrujuion inirjer chemical inlluence. 

d'ite r<.Mi I'il.iil loii to this question t-v Sl.imhugcr .md Ixuj'U;' 

(/j'/',, I dig, 45, -io|). liilioiigit briiig'Jtig to light u ijiiiiple itiid I'l’i: 
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itiiient inetliod of preparing diazomethane, is not convincing from 
,i il.eoretical |)oint of view. Instead of tlie course rcprcscnterl by 
ili,.;u, namely; 

II X'NH , ciicij+dKoii— >>c:x-xn., ! 3KC1 -3n,o, 
>c:N-xir,^ iLc:x-x. 

ji is ijnile probable timt llie following changes take place: 

h>,<^; + i[,x-xh,-.;>c:x-xii, ^iic<5:j^-> n/:<^ 

Tlio production of kotcn from diazomethane and carbon jiioncxide 
arise from an unstable cycloid: 

C'II,,<n + (li) CllbCUiX.,, 

-X CO--X 

iiidernl of by the alternative process; 

cir,;x:x co— ^oii.:x-x:co— ^ciidco x,, 

ill,' I'iiriner series ifein*: in ajjreenieut- witli several cliaii^'es of diazo- 
iiu'dKOie too well known to be quoted a^aiii. 

Tlie more recent investigations oi’ Darapsky ari<l 1‘raliiiakar {!Ur.^ 
ll.lpj, 45, lObI, 'J'.!!") into tin- re<luctioii fit fliav.naeetic ester. 
a!ili(iii:;.di eoiilirmini: the hy«lrazone structure for the initial product 
,,i titis aetion, do tint eliicidale the eoti.siiduioti of the original 
iiiaterial : mmaover, it is notewfirtiiy tliat Ilantzscli and Ihfschitz 
Jin-., 45, .‘hrj-j). examining the absor[»tion sj'cctra of typical 
iliazo-enmponnds. have fotunl no juslilication for replacing tlie 
I'Vi'Ioid bv Tlticle’s formula. 

rri>m the fftrern'inL' remarks it sliouhl bo clear tliat itmic* evidence 
niibt be ])Voduced licfore a Ihial conclusion on this question can be 
■ Irawii. We have, therefore studied tlio effect of tlie Orii'uard 
reaclifiii on dia/,f)camplior and (ui diazodeoxvbeu/.oin, those two 
c.'iiqiouiids iteini; selected as likelv to yiehl readily identified 
nrciiiicts. Magnesimti methyl iodide ami magnesium phenyl bromide 
a’ere used, am! three of llie four cliamTps iiroeeclcd rmite sniooildy, 
vicMiiiLr the corre.'pomlim; substituted by-ir.izone of the oriirinal 
'iikeionc : 


(' H --''S ^ ' 

( II 

Cii 

CO 


,,,, ^.-I'lX'NH-Cdl 
CU 

C,,H.;CX,, 

' 11 

C.U.-riX-XIId'H, 

‘ •' 1 

(\.H.-('’0 

*■ 

( Ml .;CO 


lie- action lU imiciii-siuin plicnvl bromide on dia/aaleoxvlieiizoin, 
;di hiiiigli. iis will bt' seen later, pointijii^ in the same direction, is 
nnii'li jiiorc compile, iicd, invoivnii^^ these materials iti lin.- iiniU-y iiiai' 
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proportion of 3: 2, and accompanied by eiimination of benzo- 
pheiione, which appears in the form of triplienylcarbinol : 

2C,^ni,ON2 

Tlie nitrogenous product, C.^-TT.ioON^, is a very remarkable com- 
pound, crystallising in silky, deep-red needles, and forming intensely 
coloureil solutions in organic media, with which it shows a tendency 
to unite. Hydrogen chloride combines with it in a single molecular 
proportion, forming a pale huff liydrochloride, which is slowly 
dissociated by a large quantity of cold water. Acetic anhydride 
forms the usual deep red solution, which gradually fades, owing to 
production of a pale yellow mouoacetyl derivative, which is rapidlv, 
hydrolysed by alcoholic alkali regenerating the original material. 
Although an acetone solution of potassium permanganate is 
decolorised immediately, the product could not be identified, hut 
the action of ferric cliloride is very definite, leading to 1 : 4-diplieny]- 
1 ; 2 : 3 : 5-teirazoIe (Wedekind, Ber., 1S96, 29, 1854; Diinroth, 
Ber., 1907, 40 , 2102), in association with benzoic acid; as the 
tetrazole contains on'y one phenyl group attached to nitrogen, tlm 
other being combined with an atom of carbon, it would appear 
that unless the Grignard agent has added phenyl to carbon, it has 
not added more than one such group to the original molecule, which 
must therefore contain the residue of both diazodeoxybenzoin 
mnlecules involved in the above equation. That it contains a 
benzoyl group is indicated by the fact that ethyl benzoate is 
produced when the alcoholic solution is boiled with hydrorhloric 
acid, as also by the circumstance that benzoic acid acooinpanies the 
diphenyltetrazole in tlie ferric chloride oxidation. 

'Whilst the action of acetic anhydride indicates the presence of 
hydro.xylic oxygen, it was not overlooked that this might arise from 
a process of enolisatioii brought about by the agent, and it was 
therefore necessary to ascertain whether the red substance is ketonic. 
The action of hydroxylamine acetate, however, which was studied 
from this point of view, unexpectedly gave rise to 2: 5-di])henv]- 
1:3: 4'triazole (Pinner. 1897, 297 , 255), indicating a very 

profound disruption of the molecule. 

Taking all the circuinstance.s into con.sideration, we suggest timr, 
the red substance produced hv the action of magnesium phenyl 
bromide on diazodeo.xybenzoin is a fortnazyl derivative of the 
constitution. 


C,Hy^H^X:CXC,;H-dv\:^•CH(CoH■)■CO•CfiH,, 

substan.ee derived from fonnazylbenzene, 

^ SlS-C.Hr* ’ 

y rcplac-ino tlie ;if1eri'k('(! phenyl with a dro.' 
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Tlie production of such a compound might he explained 
l)y supposing that the magnesium derivative of henzilphenyl- 
livdrazoae expected to arise from tlie initial action of magnesium 
phenyl bromide on diazodeoxybenzoin changed, under the influence 
of the Grignard agent, into the magiiesiinii derivative of 
benzylideuephenylhydrazone and benzopheiione : 




(;.H.;CH:X'N7{VIL)MgBr + 

fcjj 


The magnesium compound must then be attacked by diazo- 
fleoxybenzoin, yielding the inaguesium derivative of tlie red sub- 
stance, just as a diazonium salt produces a formazyl derivative from 
benzvlideuephenylhydrazone itself ; 




:N*N(C,lf,)-.\rgBr 

•II 


+ N:N:(;(C..II,)-C' 0 *CdI, ■ 

v .;M, IP 


It appears to be ucecssary to jiroscut the beuzylidenephenyl- 
iivdrazono in the form of its m.ignosiurn derivative, because the 
fubstance itself, when left in ether with diazode(jxvbeiiz<'iii, does 
not yield the formazyl -lerivative ; moreover, tlie latter does not 
arise from diazoileoxybeuzoin aii<l lAMizilpheiiylhydrazone under the 
same conditions. 

Although it is diflicuU to explaiu the production of diphenyl- 
triazole by tlie action of hydroxylaniiue on the formazyl derivative, 
oxidation by ferric chloride with elimination of benzoic acid is a 
comparatively simple step, involving removal of iho dooxybenzoin 
nucleus iu association with hydrogen; 


C.H ;(' 


.-X-N'(<VllA--n 

■>':n 

t’.dl.-f- 


N-N -h. } 
\:n 


),ll. 


The reiiiaiiiing j>roperties of the sui>stance, notahiy its intense 
if^d colour, are in agreement with the siiL^gestcd clas^uicaiioii as a 
i''inutzyl derivative. 

Returning now to the original problem, namely, the co!!sliluljou 
01 the aliphatic diazo-comjmimds, it must be admitted that the 
action of the tlngiiard agents on diazoeamphor and diazodeoxv- 
henzoin strongly iavours the Thiele formula in preference to the 
cycloid. It was expected llial il the latter truly represents tlie 
constitution of diH/.omethaue, its derivatives would lead to azo- 
cuuipounds, thus: 



FORSTER AXr> OARDWELL! 


S6(; 


CO 


0,11, -11 


Tlie nllcinjitive coiistitmioii 
liV'lni Konos; 


,,,, 


c’us-oo 

should lead to siibslituts-l 


CJl 


^llN-NHd'dl, 


00 


the eonrse aeiually followed by the exjieriments. 

We believe that this is the best cvideiiec yet furiiished for Thiele's 
formula, but there is one objeelioii to it, namely, the iineeriaiiitv 
whether the azo-eompouiid which should be [irodiiced from the 
cycloid diazo-derivative is c.apable of sejiarato existence. It seems 
ijuite probable that sucli a suhstaiiee would chanoe to the isojinait 
substituted hydrazoue : 


Chll 


^Cll'N'.NdVH., 

^<1^0 



becnuse tlie luiter s\ib5t;inco produced instead of the former wlieii 
a diazonium sail acts on the suiliuiu salt of eamplioroarboxylir mill 
or livdroxvmeihvlpnerain])liL>r : oti the other hand, there has beea 
described a l)eMzeneazc)deo.\’vbeuzo!n distinct irotii benzilj)])i:*i)yt- 
hydrazone. so that iii this case at ieusl tliere should be no reason 
fur tlie azo-coinponiid to clian^e into the (dieiiylliydrazone, but 
this is the very case wliicli is complicated by the production <u' the 
forinazyl ilerivative. 

In (‘onolnsion. it sliould be mentioned that- the metiiylhydr'izono 
0 ] cainpliort'ininone has been nbtaiiied in two stereoisoniei'ie foi'iti*, 
the colourless a-dcrivntivc nieltinij at Kh'b ami tiasiiig 

[a^i, 3'37'.3', ajiil liie vcllow jS-derivalive, which melts at IG'. lias 
ia] l!96^, and elianife.s int<i the siai'lc nioiliJicatinii uiicn ]icali'<.l. 
Tliese two forms of canipiioi'tjuinonemetiiylhydrazoiie are sitinly 
comptarable with the pairs of hydiazom*', somiraibazunes, ami 
phenvlhvdrazoiies of caniplioi-ipunom* ab’cady descriiici I 
and Ziinmerh, T.. I'JlU, 97 . dlu6; 11111. 99 . 17S), 


JaXrKItlilKXTAL. 

Arliifii hi irn{!i:arJ Afjcr.ts on })in:oai/n jihor. 

Tliree grams of dia-'oeamphor dis.soIved in :1o c.e. of dry ether 
was gradually added to the cooled Orignard agent prepared Item 
5 grams of methvi iodide and 0 aS gram of magnesium in aU c.c. 
of dry ether; the a>i'iilivc product separated as a greyish, seiiii-soh-l 
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ji, witiiouli lilieral.ioii of nitnjjffii, aii'! was <leroi[i|K)SCil with ire 
,^i[J aiiinioniuiii chloride. On evaporating (Ite etlier by a cnrretit 
(if air, rolourless needles remained embedderl in a small proportion 
(if oil, the latter being removed by cold petrolbum ; the solid pruduot 
was readily soluble in benzene, I’rojn whicii it was precipitated by 
ii(‘ti'oleuiii in needles melting at 1.‘13— idmiiica! wiHt riunphor- 
,|tuiione-a-iiietiiylliydrazone (see below) : 

ti 01180 gave 131 c.c. at 2-1'^ and 700 mm. N-- lo'O. 

CiiHj^ONa requires N l i per cent. 

, „ ... x:n-\iL'(;ii.. 

Ciiiiiphorquinont-a-tacIhyUiydrinont, was 

piepared by shaking during four hours, 0 grams of campliorqiuuoiio 
ill 10 c.c. of alcohol with 16 grains of methyltiydrazinc sulphate and 
ilic (puintity of coiiccntraled aqueous sodium hydroxide ncce.ssary to 
liberate the base; after remaining tw(dvc hours at 10', the liquid 
vnts diluted with water, which jirecipitaied the melhylliydrazoiie, 
frcelv soluble in cold organic media cxcoplinL'' petroleum. A 
.S(>huiou containing O'l’GOO gram in chloroform diluted to 25 c.c. 
-.';ivc flj, 11^28' in a 3-dcm. lube, whence [a!,, OuT'O'', failing to 
y.t’ t'' in the course of live weeks. 

>'■ 1 ;iliorijnliii>/n:-^-i/irf/iy(/i>/</rti:'nii arose from the colourless 
;i niiiiicalion on passing a. current of steam ihvoiiLdi a- siuspeiision in 
in {'«■]• cmil. aqueous poia.'sium hydroxide, being e.xtracU'd froin the 
disiiiiaie by ether: when this was <lrio<! and evaporated, some 
iiurhanged ainoililioation was diqjosiled, hut- extraction with cold 
]Htroleu)u (b. p. 10- | removed the new ivinifi'ide. whicii is 

ircclv soluble, separating on s]‘Oniane<'us cvc.poralion in iiard, 
ti,uis|aircnl, )>ale yellow crystals, Jt-elling at -10- : 

U'1232 gave lo'O c.c. X, at 2<1' and Toti Uitn. X--- 1-1'2. 

Cj,II,XlX.. requires X — I T-i por cent. 

.\ sohuioii eotitainiiig U‘2770 gram in rh’."ro!\.>rn, diluteil to 
La c.c. gnvo Oj, 0-52' in ;i o-dciii. lulu*, whem-'' a L'Jf) '.')-, falling 
Of L'i')2'[- in the eonr.se of four moiulis. 

Ti!i> moditii-aiion nnisi he rcuMrdud as liic nnshiidc fcr::;. berause 
i; i liange.s slmvlv into the less tusib’e is- ineri'if wiicn oreserved in 
I'll- .'-djiiiiirii' acid desicca.tnr, allhoueh ie:*i>i:i:g li i- aUcration wlieii 
I'dciniii chloride alone is j.iroseiil ; morei'Vcr. when hv'irnL'eu cliloride 
!•; passed inlo an ethereal solution, the in'ionrh-ss livilnvhl'.'i'ide 
v.'hii'li js precipilfite<l yields, tlu- a-!iiethvl!i\dra/oiif wi;en irealed 
'•viih sodium earhonate. I'iius the i)hvsic;!! ch;iL;i> veristics of the 
i'Vo nietliylhydrazoiios are in precise agreement witii tiie re'pective 
iiicmbers oi the series alreiiilv deseribtHl (/"C. c qp 

hen diazooaitqjliur was irealed with inagiicsiniii pheiivl bromide. 
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the additive compoinul iigciin separated wiUiout liberation ()i 
and on donoinpositioii witii water yielded raniphorquinone a-|jlieiivl. 
Jiydrazoue. 

Acfioii of Mac/nesinm Iodide on Diazodeoxyhtnzoin. 

Diazodcoxybenzoiri is best prepared from benzilhydrazone bv 
agitating a biisponsion iu dry other with yellow mcreuric oxide, the 
readiness with which the solvent evaporates leading to a more easily 
purified product than when benzene is employed. Three grams iu 
-D c.c. of ether was added to the Grigiiard agent prepared froui 
0 grams of metliyl iodide and O'S gram of magnesium in 50 e,c. 
of ether. The additive compound was brown, and, on proceediuy 
in the usual manner, 2 grams of crystalline material was obtaiuod 
precipitated by petroleum from a benzene solution in coJourlesd 
needles, melting at 13d^, not depressed by admixture with beiuij. 
methylhydrazoiie (see belowj : 

O'io46 gave 16‘1 c.c. of mm. N — 12T. 

requires N-1T8 per cent, 

„ , „ , C.lI.*t;:N-Xll-c il„ , , , 

Eenzdme.ihyuiijdrazoni', , prepared by beating 

5 grams of benzil iu 10 c.c. of alcohol with 7 grams of metiivl 
iiydrazine sulphate and 6'5 grams of potassium hydroxide in 2U c,-:, 
of water during six iiours umler reJiux, is readily soluble in orgauii 
media excepting petroleum, but is insoluble in water. 

Action of Maijiiiilum Phenyl liromide o// hinzodcoj-ylji I'Zuin. 

On adding an ethereal solution of tlic (iiazocoiupound (ii gi'a!iL<i 
to the Grignard agent prepared from broiaohenzene (.'> giaius! aiiil 
magnesium i^U'S gram), the first few drops developed an inieiiv, 
purple coloration, changing with more material to a brilliant blue- 
black, and becoming once more purple at the close of the aclioa. 
The additive product was brownisli-purple, and when decompoM-d 
with ice and ammonium chloride, yielded a dark red etlicreal 
solution, leaving the water colourless. On evaporation, the oiiv 
residue soon deposited crystals, which were drained from brmii'- 
benzene and rubbed with a small ijuanlity of methyl alcohol; lins 
removed triplieiiylcarbinoi, itaving a dark red proi.iucl, whiih 
crystallised irom much hot methyl alcohol in cinnabar 
melting at 152"; 

U' 1375 gave U-38Sd CO^ and 0‘UGb3 H^O. C-^771 , 11^5'G. 

OT196 „ 13'S c.c. X 2 at 20^ and 76U mm. X--13'5. 

C27H220X\ requires (J~77 o; II— 5'3; X - 13‘4 per cent. 

The suiislance displays a tendency to combine with orgauii.' 
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juivi'iits; for instance, in Ijenzeiu- it first .|iss^.lvl■s, and (lie,, 
Sf|i.i rates in liulky crystals, sofuble in a fiirtlicr quaidilv of I lie 
l.ydrocirLon. forming a damson-coloured solufion, iron', wlncdi 
petroleum precipitates silky, red needles. .It sometimes hapj.ens 
lliat the deposit from the original etlrereal solution is dark Inowu, 
and we believe that this is due to bromobenzene of eiystallisation 
because the brown crystals retained their colour when rubbed with 
cold methyl alcohol, but formed a dark red solution in mucli hot 
methyl alcohol, the cinnabar needles deposited therefrom becoming 
brmni again when treated with hot bromobenzene. 

On treating a very dilute solution in cold alcohol with a feu- 
drops of aqueous sodium hydroxide, the clear, pale red liimid 
becomes intensely claret-coloured, but dilution with much water 
restores tlie original red colour. The solution in concentrated 
.siiiphuric acid is deep red, becoming emerald green with a very 
small proportion of water, further dilution precipitating a pafe 
brown, aiiicrphous substance wliich has not been identified, With 
smmoiiiacal silver oxdde, the alcoholic solution gives a vreenid,. 
yellow precpitalc. Int sib-er is not deposited even wire,, thc'solutiou 
IS boiled; similarly, mercury acetamide is not reduced, but yiehis a 
llocculent, yellow precipitate. 

The. HydrochlumU. -When rubbed with cold dilute hydrochloric 
miil, the red substance became ],ale yellow, the colour beiim 
restored by alcohol or much water. On passing drv hvdrcmeu 
el.londe into an ethereal solution, this rapidlv became coiourfess 
depositing a pale bull powder, wlneh began 'to darken at about 
IW , and decomposed at tlie melting point of the original material: 
d ISOf) gave O OoGfi AgCl. Cl -7 7. 

C27H,,,ONj, 11C1 requires C'l-7 aS per cent. 

In absolute alcohol the hydroclilori.le forms a pale yellow 
solutiou, but on adding water tlie red colour is immediately 
developed, owing to removal ot hydrogen cldoride. 

The Acetyl Deriaiuee.-On dissolving the red substance in hot 
aocdc anhydride, the colour fades rapidlv. and the same change 
occurs more slowly when the solid reimains suspended in the avent 
c umg four liours atdOO; on shaking the pale yellow solution will, 
a er ,a \ei ow solid is slowly produced, but although freelv soluble 
n alcohol, benzene, acetone, or ethyl acetate and sparingh- soluble 
cold petroleum, it could not be crystallised. The amorphous 
niatenal melted at 99° : ^ 

0 052G gave 5'6 c.c. N. at 20° and 7o,=) mm. 12'3. 

C,;lI..,OXjAc requires X -IL’-fi ncr cent. 

C^jILjjONjAco „ N--ir2 


^’OL. cm. 
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Tiie ai-Plyl Ofrivalive resists the acTioti oT huiliiig watnr. I,,|| 
rapi<Uy develops a red coloration witir alcoliolic alkali, cleailv 
indicating a )iy«lrolysable acetyl derivative as distingnislied Irouj 
an acetate. 

Action of Ferric Chloride . — On adding aqueous ferric cliloiiJe 
to an alcoliolic solution of the red substance, the colour faded 
rapidly, ferrous salt being recognisable in the liquid; water pre- 
cipitated a lloconlent material, which was crystallised first [‘rotn 
diluted alcohol and finally from {letroleum, when it ineltcr] at 
101-5— 10:1^: 

0-l:J43gaveO-3201 OO.and 0-0553 11.^. C^70 ‘2; H-4 0. 

0-1213 „ 25'S c.c. at. 20^ ami 768 mm. X---:25-2. 

requires C = 70-3; ll-l'o; X— 25 2 per cent. 

This formula and the properties of the coinpouml identify it wiili 

1 ; 4-diphenyl-l : 2: 3: o-tetrazole, which was obtained by oxidisiiiw 
the tetrazolium chloride derive<l from p-hydroxyformazylbeuzMie 
(Wedekind, foe. rif.). The aqueous alcoholic filtrate from the ja'c- 
cipitated diplienvltelrazole was found to contain benzoic acid, 
indicating the presence of a beuzovl group in the original conijionnii. 

Action of U ydrti-ridniiiiiii .-- \\\ alcoliolic .solution of tlic red 
substance was heated with aqueous hydruxylamine acetate duriiii: 
four hours under rellu.x, when the colour faded, and water fire 
cipitated a pale brown material; this, when dry, was treated witti 
small quantities of cold benzene, which removed a freely soluhie, 
intensely brown, fluorescent product which was not identified. The 
residue dissolved very readily in cold methyl alcohol, separating on 
addition of water in lustrous needles, which changed to transjiareni 
plates; in llie desiccator Ihe crystals became opaipie, and (lien 
melted at 19P: 

O-lOol gave 0-2927 CO, and O'OIDO ILO. C-Tn'O; 11-5-2. 

01117 „ 18'3 c.c. X, at 20^ and 760 imu. X-19-2. 

requires C = 7G-0; H-D'O; X — 190 per cent. 

The formula and properties of this jmoduct agree ■\vith thost- oi 
CPIuX 

2 ; 5-dipIienyl-l : 3 : 4-triazole, 5,.,, which was idenliiiefi 

('lh*Mi 

further by conversion into the acetyl derivative melting at 105-’. 

Koy.41. Coi.lk';k or Scik.vce, Lonjhin. 

Soi'Tii Kexsi.vgtox, 3. \V. 
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LXXXIX. — The CoaversioH of Sodium ITi/ilnixulplivle 
into Sodium Monosidp/iide. 

By John Smrath Thomas ami Alexan'drr Bulk. 

Tn a previous paper (T., 1911, 99 , 008 ) one of us describetl the 
adioit of liydrogen sulphide on Ihe alkyloxides of sodiinn and 
|i..tassiuin in alcoholic solution. Tliis action alTords a simple metlioil 
111 lihtainiiig the pure anliyilrous hydrosulphides of those metals. 

One of the objects of the present itivesligatioii was to ascertain 
ii a reaction analogous to that jtiade use of in the ])re[)aration of 
iodiuiri monosulphide in aqueous solution took {dace between 
hydrosiilphide and sodium ethoxide accordjiiii to the 
cquatiou ; 

CJfyOXa - XaUS = C,JlyC)ir-r- Xa.S. 

The jjrepa/ation of the anliytlrous moiiosuljdiide of sodium in 
a state of purity appears to he a matter of considerable difficultv, 
Iliigot rriid.y 1899, 129 , 38S) descril)es the preparation 

1 )y the action of sodiuni on sulphur in liquid aumioiiiu, the product 
lii'iiig a white, atnorplious solid. Butti:et {.\ imali n, 18S4. 223 , 3551 
and others describe tlie prepaiaiion of the atdivdrous tiiotiosulpliide 
liy d(‘hydrating the hydrated substance in a current of Itvdroscn, 
Thi,r- metliod has been repeated by tlie authors of the presetit paper, 
iiiul il is found to be quite unsujtable, as the pro<hict is always 
lirown, and gives a precipitate of sulpitur when treated with livflro- 
chloric acid. In view of our iiivesligatious coiicorinu”: *he action 
Dl heat on sodium liYdrosnliilmk*, the colour nf tiie above jji'oduct 
may be ex]>iaiueil as due to the jiartial livilrolvsis of the nioiio- 
suipliide by the water derived from the decomposuiou of the 
iivtlrate, and ilie subsequent ilissociat ion 01 sodium hydrosuljdiidc 
{Toduced, with the formation of hvilroi^cn suljdiide. 

When equimoiecular quantities of sodium ethoxide and sodium 
liydrosuijiliide are mixed together under varvitiir comlitions. it is 
lound that the reaction menlioiied above is never comjdeie. sodiiuu 
ctlioxulfi always Iieing pre.sent to some extent in the timd product. 

By increasing the c-oncenlra(ion of one nf the componeiiTs, 
nuTiiely, the ethoxide, it is possible, however, to couverl the livdro- 
sulpliide completely into tlie niuuosulphide. 

It must tlierefore he concluded that the reaction: 

CUi--OXa :-XaTIS=.Xa.S - C.jr.-OH, 
is reversible, and that sodium mouosulphide in alcoliobe solution 
undergoes alcoimlysis, analogous to tlie hydrolysis that takes place 
in aqueous solution. 

L -2 
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Owing to ttie diflBciilty of separating tlie mixture of monosulpliij^i 
and ethoxide without loss of the former, tlie reaction does not forui 
a convenient method for the preparation of sodium monosulphlci^;. 

The action of heat on the hydrosulpliidc is interesting^ for 
starting with the anhydrous hydrosulphide, it should, theoreticallv 
be possible to bring about the dissociation of that compound, thus; 
2NaHS-Na.S-rn2S. 

The autlmrs find that this simple change can be effected, but tliaf, 
nnder ordinary conditions it is complicated by a secondary reaction, 

When either sodium or potassium hydrosiilpliide is heated in 
the air it becomes yellow below 100'^, and as the temperature is 
raised, the substance darkens in colour, until finally it fuses to a 
very dark red liquid. On cooling, the order of cliaiige of coluur 
is reversed, but the cold solid is always yellow, and always contains 
pulysulphide sulphur. This colour change also takes place when 
the liydrosulphide is lieated rapidly in a vacuum, or in an 
atmosphere of hydrogen or iiydrogeu sulpiuJe. 

As a result of the experiments described below, the autliois 
attribute the coloration entirely to tlie action of sulphur produced 
by the dissociation of hydrogen sulplude, the latter being derived 
from tho dissociation, in the first place, of the hydro-siilpliide. The 
hydrosulpbides are readily acted on by sulphur with the formation 
of polysulphides which possess intense colouring power, a mere 
trace of sulphur being sufficient to bring about a distinct coloratiau 
of an alcoholic solution of the hydrosulphide. 

Analysis of the mass obtained after rapidly lieating tlie hydro- 
sulphide to fusion and allowing to cool shows that the compositiou 
of the substance is not greatly changed, but the small amount of 
polysulphide which is always present is sufficient to account for the 
intense yellow colour of tlie products. 

In every case liydrogen sulphide is a product of the action of 
heat, and can be readily recognised. It is therefore difficult to 
understand the stateiiient made by Bloxam (T., 1900, 77, 753) in 
connexion with potassium liydrosulphide, that the latter compound 
is stable towards heat, and will bear comparison with its oxygen 
analogue, potassium hydroxide. 

In the case of sodium liydrosulphide our experiments show tliat 
the compound exhibits a distinct dissociation pressure at tem- 
peratures considerably below its melting point. By heating it in 
a vacuum with gradual rise of temperature and continuous removal 
of the hydrogen sulphide evolved, it has been found possible to 
bring about complete dissociation of the hydrosulpliide into tlie 
moiiosulphide in the sense of the equation ; 

SNaHS^NagS + Hgy. 
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Although under these conditions the dissociation of hydrogen 
sulphide is increased, the extent of the secondary reaction mentioned 
•ilv)ve is rendered negligible, as the concentration of the gaseous 
|i]kisc is always exceedingly low. 

Experimental. 

H'lilure of hJguimolendar Proporfions of Sodiniii. I'tJui.rifJe and 
Sodium Uydrosiilphide in Alcoholic Soluhon. 

Solution- Allowed to Crystallise in a Vacniim. 

One gram of sodium was dissolved in 20 c.c. of absolute ethyl 
aiooliol, and the solution saturated with hy<lrogen sulphide. The 
excess of hydrogen sulpliide was removed by warmijig on tlie water- 
liath and passing a rapid current of hydrogen through the solution, 
'phe solution of sodium hydrosulphi(ie obtained in this way was 
lifted with a solution of sodium etlioxide prepared by dissolving 
] gram of sodium in 20 c.c. of absolute alcohol. The mixture was 
kept in a vacuum over calcium cliloridc, and the crystalline crusts 
which separated were removed, washed with a little alcohol, and 
allowed to dry in a vacuum. 

The product fused on heating to a dark vellow liquid. Alcohol 
was evolved, and a strong o<lour of meiraf)tan was eriiitted. On 
]ip;ning more strongly, ]>arti.al charring took jilace. The substance 
!>rhi\v<‘d n-s a mixture of the hydrosulphide and the etlioxide, con- 
lniiiing a certain amount of alcohol of crystallisation. 

This method therefore does not vield the inonosuljdiide. ami it 
WHS discarded in favour of preei)»itatioii with ether, tlse iiioihod 
ust'tl in the preparation t)f the hy<lrosiilphi<!e (lor. vi!.). 

I'ren piiatiiiii irifh Kthir . — The mixture of liydrosulphide ami 
etlioxide was made up as described in the previous ex])eriment. 
Tilt' iiiixiiirc was boiled for two hours under rellux iti a curreiU 
of liydrogeri. allowed to cool, and then poured into much dry ether, 
A wliite, crystalline precipitate was j^roduced, whicli was cnllecteil, 
wH>)uul with ethyl alcohol and ether, and dried in a vacuum : 

11-281.0 gave O'LV, GO Na.SOj. 20' IG. 

'i-ltuSo „ 0-8 j2o IhiSOj S - 2S-GS. 

1 lie sub.stnnce coiilaiiie<l a consnleralile [ircq'oruon of alcohol, 
^vliich was evolved on heating. 

Hatio Na; S in j)roduct 1 : <1-0735. 

Hatio Na : Sin NallS -1: 13913. 

Ibitid Na : S iu Na.,S • 1 : li-G9.''iG. 

Acenrding to the.-^e figures, llie proiltict- eonsu'iled oi ,) i.iiNtnr*' nf 
'i}iltosulphide ami monosulphide in uearlv equimob'cuhu' pro 
portions, together with a certain amount of alcohol. 
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A series of e.\})eninents was carried out in wliicli the reintive 
amount of sodium etlioxide to one grain-moleciile of hydrosulp]li(l^, 
was varied I roiii one to three gram-molccules. Alcohol was reinoverl 
from the solution by evaporation in a rapid current of hydnuren 
until solid just began to separate on the sides of the vessel. The 
solution was then poured into ether, and the product colleclrd, 
waslieii with alcohol in order to remove sodium ethoxide as far as 
possible, then dried in a vacuum and analysed. Tlie figures iiuji. 
cated that the proportion of sodium monosulphide gradiinlK- 
increased niilil when three gram-molecules of ethoxide were prew'tit 
a product was obtained which gave the following results on rUlalvsi^ , 

0'3G-16 gave 0* 1183 X'a — 37'10. 

0-344-j „ 0-()4lL' BaSO,. 

Alcohol ('HIT.) ^37'l’8 

X;L,S,C.dT„0 requires Xa --37'd9 ; S - ; Chi-1,.,0 -o7'()9 per ceiii. 

On heating the substance, which was evidently an alcoliolate m' 
sodium iiiono.suljihide, alcohol was evolved, and a resi<Iue reuiainerl, 
whicli darkened slightly on further heating, Imt did nut fuse when 
heated to redness. 

A portion of the alcoliolate was placed in a flask connected with 
a Tbpler pump, and the vessel was cxliaustcil. The flask was tluui 
heated in an oil-l>atli to loO’, the alcohol lieing removed conliiiuallv 
hv absorbing it with phosphoric oxi'le. A product was obtaiucii 
which was verv faintlv hnll'-colourcd. hut dissolved in water forming 
a clear solniioit. and in livdrocliloric acid forming a vtu'y sliglulv 
opalescent .soluiinn. It did not fuse when lioalc*! to redness; 
o g.jvc I '■ ’).■) I N'a.st),. Xh oS'77. 

03330 „ 0 iiori;; liast)^. s= .io-tu8. 

XhmS require> Xa •k'^ 07 ; S (I'O.J [icr cent. 

The yielrl of sodium mouosulphi«lc was only small, as it was foiimt 
iiocessarv to wash ilie jirodnct of precijiitalion several Tiine.s wiih 
ali.-oliol ill oriler io tree it coiiipicielv from cllioxiih', and lliis 
occasioned considerable loss of the sul|.lii<le. 


77/r Acli'ni i>l Hmt nn Stuhiiiti .I/oz/os'/Zp// ////• . 

The following ex|>eiiments were carried out l)v healing jiurt' 
aniivdi'ons .sodium livdrosuljiliide, contained in a sitiail distillation 
llask, ill a li;illi of sulphuric ai-iil. and, liiiallv, to fusion in a halli 
of imoIkui solder. 

I, ft) hr/I Airnl \ I im.siilii rtr I'rt-ontiu. 'I'lie Mllistanrc Iioo.oh-- 
sio. iniv vollmv at ahni(f S(l . Betwerm fUtl' and Mt'i liic Ltilmn 
drcpcimd ra[)i<l!v to orange yellow. On further liealiiig, the ^ni' 
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became darker, and finally fused to an almost black liquid 

;li. ;ib(iut 

Hydrogen snlpliide and sulphur dioxide were evolved during the 
lic.iiing, and the fusion, which on cooling became bright yellow, 
\v ,< itiiinediately decomposed on treatment with hydrochloric acid, 
I ,, pious precij)itate of sulphur, derived partly from polysulphides 
and partly from oxidation compounds, being produced. 

2, Ii> Hydroijfn at- Af mn^pht-ric /Vcyxorc.- -The yellow 
I'oloratioii was again noticeable at 80^^, an<l it became distinctly 
(ic-t'per between 100*' and 105°, although not so intense as in the 
picvions experiment. After the substance liad fused, the gas in 
llir flask was displaced by dry hydrogen, and was found to be rich 
ill livdrogen sulphide. The fusion was decomposed on treatment 
with liydrocldoric acid, giving a preedpitate of sulphur, which, in 
this case, must have l.»een rlerived entirely from the polysulpliidc 
inrincd. The polysulphide suljduir was estimated by decomposing 
,1 jmrlion of the substance wilh diliilc hydrocbloric acid and weigli- 
iiiL^ the preci]utated sulpliur in a Goo<-li crucible (Kiister and 
Mcberleiii, Ziif.^rh. tuiorf/. ('ht-m., 1905, 43, 53): 

11899 gave 0 0071 suljilnir. Polysi.ilplude sulphur-0'62 per cent. 

ii. } It Dip il !f drill ffH Sidjiludrnt At mospheric Prr$.<!uri '-. — Similar 
I'nlfjiir clianges. Analysis of tite fusion showed that the amount 
.'I }>olysul]>!nile sulphur was considerably greater in this case, 
Tins is to he cxpcctci!, ;).•< llic hydrogen sulphide forming tlie 
•;i iiinspherc is ilsclf partly dissociated at the temperatures employed : 

L ('t^G gavet) 03G.5 sulphur. Polysulphidc sulphur- r78 per cent. 

!, /// u i'.irint/ii.-- Sodium hydrnsulplii«h‘ contained in an 
I'.xhiii^lcd llask, wiiicli was plungcil into a bath of molten solder at 
lnii', lici-amc briglit vellow aiul fuse<l, with cvolulioii of hydrogen 
<iilpl)i(U>. imt when the heating* was carried out- gradually, tlic 
• ihsiame was comjdetelv dissociated int<i tim moiiosulplii'h' witlumi 
tlx' proflmdioii of anv yellow colour. 

Al'oin .) grani> of fri'shlv pi'cparcd pure M'dmin iivdrosulpludc 
were placed in a- ^Ulall Jena-glass llask connected to a Topler pump, 
a liihc ol solid |)t)iassiuiii livdruxide being inierposed between the 
!iasl< and the pump in oriler to al^sorb the hvtlrogen suljihide 
^'^l)lved. ’flu* ll.isk was exhausted, and was ilieu Itealoil in au 
air-b:iih. ilie temjreralure of which was recorded by means of a 
thermometer !ille<l witli nitrogen. Huring the heating process the 
various chaiiges iii the :ippearancc <if the suirstaiice were careiullv 
i!<'lt’d a.'j liic temperaiure was grarluallv raised. At ii acquired 
■ i prciihar gn'iMoiistf yelhiw tiiigi-, wlih-h lirst became noticeable rninid 
Hi.- .-ilgi-s <it lilt- Mibslaii.'c, bin gradiiallv sj>re.ii| t lirt'U^lioiil tlir 
'iiiire mass. At ISD' the potassium livdroxidc in the ali.-oiqilum 
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Uibe bocanie moist, indicating that- hydrogen sulphide was beiu^ 
evolved. At 250'^ the evolution of hydrogen sulphide was corn 
paratively rapid. Tlie temperature of the bath was gradiially 
raised to o00°, and was maintained there for tw'o days. The sub- 
stance, wliich was no^Y pale brown, did not fuse at that temperature, 
but remained in the form of a powder. On cooling, a faintly bufT- 
coloured product was obtained, which readily dissolved in wirter 
and alcohol, and gave a very faintly opalescent solution on treatrnciir 
with hydrocliloric acid: 

0'2'116 gaveO'4383 Na-iSOj. Na = 58'76. 

0-2S92 „ 08754 RaSO^. S = 41'57. 

Na^S requires Na = o8‘97; 8-4103 per cent. 

From the result of the analysis it is evident that the product is 
sodium iHOiiosulphide, and it is tlierefore possible to bring about 
tlie complete flipsoc-iatiou of the hvdrosulphide at a temperature 
not e.xccediiig 50(1'^', and, bv observing tlie condition.^ described, to 
avoid the secondary reaction which results in the formation nf 
polysnlphidcs. 

L'NiVEi;siry uK LiVKi:rt'in.. 


XC. — TItr Ahstrrpfloii Sperhr/ <>j' Dcrlrnthrs 

(f( (he ]\ fli'oroituti^pjieiiols m to fJifit' 

{ (niSl (t "I lor. 

Rv R.sniAEL .Mki.doi.a aiul^donx Theodore Hewitt. 

The compounds of which the ahsorplinn spectra are described in 
tlie present: paper have been selected for the special reason that 
thev form a naUiral group, the member;; of which are comparable 
among themselves, and also because several of tiieni show remark- 
able and visible colour changes under the mnuence of acids and 
alkalis respectively. With respect to the individual compounds 
dealt with, picramic acid (2 id-dinitro-G-aminopiienol) and fs"- 
picramic acid (2 : 6-dinitro-4-aminopheiioI) may be considered to 
have had their constitutions determined long ago so far as concern.'^ 
llie positions of the nitro- and the amino-groujis with respect, to the 
iivdroxvl group. Tlie methyl ether of /.'opicramic acid (2 : 6 dinitr'> 
anisidine'l described by one of tlie ;n»llinr,'- .'iiul F. G < 

Stephens in 1905 (T., 87 , 1204J. Tlic liydrnxvl group of piiTaiiin' 
.icid appears to be incapalJe of mclbylation directly or iiidirectly, 
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■iiid all attempts to prepare 2 :4-dinitro-o-atiisidine have hitherto 
failed. Of the two possible trinitro-derivatives of p-aminophenol 
(jjilv one is at present known, the acetyl derivative having been 
fje?cribed by one of the S,utliors in 1906 (T,, 89, 1935) and the 
^jinitroaminophenol itself in 1909 (Meldola and Hay, T., 95, 1379). 
Although only one of the two possible trinitrop-aminophcnols is 
known, both of the possible triuitroanisidines have been obtained 
(^Peverdiii and de Luc, Arch. Sci. phys. nat., 1909, [iv], 27, 383; 
Meldola and Kuntzen, T., 1910, 97, 455), and their absorption 
tpectra arc given in the present paper. 

With respect to the constitution of these trinitro-derivatives, it 
nppears from new evidence which hae recently been obtained by 
}[. Reverdin. that the formulae of these compounds so far as concerns 
the position of the third nitrn-group will require modification. 

Tiio origiiml trinitroncptylaininopbcnol and trinitroaminrjphenol 
wt'fc assigned formulx (I and II) representing them as 2:3:5-tri- 
iiitrodcrivatives : 

Oil Oil OMh OMe (*!i 

NO,. ' N'h ' NOo Nth, NO„ ' XO,, 

„ /X(X XO.,, /XU, XO.., ^XO.] ^XIL /NO' 

XKAc XH.. XU. XH.. XH. 

1.) II.) ' till,) (|\'.' <V.j ' 

The correspoiiding trinitroanisidine obtained by the niethylation 
o\ 1 and hydrolysis of the acetyl derivative was accordingly given 
fotanula III, and the Irinitroanisidine of Reverdin and cle ime the 
alliriiative formula IV. Tlie evidence on which the 2 : 3 :5-con8ti- 
tution was assigned to trinitroatninophenol, although indirect, was 
]tei-fccUy definite so far as it went. It appears, however, that 
(luring the nitration of some of these derivatives of p-aminophenol 
the passage to the trinitro-stage may be accompanied by a quite 
\insuspoctod migralion of the third nitro-group, and that the 
irinitroanisidine of Reverdin and dc T.nc is in realitv the 
'.1 ; 3 :n-modidoatifvn (11 1), whilst the isomeride is the 2 ; 3 : 6-modifiea- 
lion (IV). Rroni lliis it follows that the known Iriuitroaminuphcnol 
is also the 2 :3 • 6-modiilcation (V). and that the isomeric 2:3;5-tri' 
iiitroaniiiioplienol (II) yet remains to bo discovered. The evidence 
vdiicli has rendered this revision of the position of the third nitro- 
group will l>e submitted hv one of the authors and M. Reverdin 
ill a later coinmnniention. when the experiments bearing on this 
>ul'jcct liave been completed. 
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Ah.<nr[)!ii.>ii S/xrfnr of })i/iitroanilnopheuols and 
Tri II i fruanisid i n ts. 

Picramu- Acid.- -This compound givef? different, spectra acci)i(]ii|.» 
to wlirti}or it is examined in alcohol alone, in alcohol to wliid] 
hydrochloric acid lias been added, or in dilute aqueous sodiujji 


Fic. 1. 

Sf.nJe of osci!\ilwv fi'--'iiinH‘'es. 



hydi'o.Mile, Atldition oj' hy(|i-()clilf>ric aci<! to the alcoholic sohifion 
s]iili> ihe ah>(jrjiiion to llic ultra violet end of the speetriiiti. Avinl-l 
adilltciM of sodium li\(lrr)xide caiices the ahsorption It) move in tlu' 
dirn i imi ol the red, i lii- <-(>lii]tr ciia ii^c winch accompanies 1 sin li 
l.itu':' nhief wlieii ilic i-i itn enti'at mn til livdro^en iivus in llie s"hi 
liiei lie.' In't'Areii tie- limits of In--' and SijJC*' (lie ceiuin 
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■liiiii'n' for 2 :4-dinitrophenoI also occurs between the same limits, 
tnbsiance and picrainic acid have nearly tlie same dissociation 

( oinparis^n of the absorption spectra of picramic acid and 
•T ) dinitropheiiol is of interest. The latter compound gives a 
In'oiid. shallow band with its head at an oscillation frequency of 
3400 (Buttle and Hewitt, T., 1909, 95, 1755) if, before photo- 
iMuphiug, the alcoholic solution is acidified with hydrochloric acid 
ill order to restrain tlie ionisation of the phenol. In the case of 
pii vainic acid, the hand no longer conies to a head, but the shape 
yi' the absorption curve shows that there is a chief oscillation 
t'lVdiicticy about oB)l). the curve liecoming practically flat at that 
point, Excess of hydrogen chloride being present iii both cases, it 
iii^iv lie assumeil that the aI)sorptions measured were those corre- 
iponding with the respective structures; 

Oil on 

/^,Nu, NO, 

\/ ^ / ■ 

NO. NO., 

As is generally noticed. snbstituTion of’ hydrogen by the 
iiiitTnoniuin citloride group. Nlb^CM (liere R-JI or alkyl ; co?uparo 
inctlivl'green. etc.), has very little iniluonce on the absorption. 

Addition of alkali has an even rjiore marked effect on the absurp- 
imii of ]>icraniic acid than on that ot 2 ; l-diijitropheiio!. In the 
hiiln- case tlie liead of the hand (now well in tlie visihle spectrum) 

found at 2700. but with the intro'luction of an finiiuo-grou]> the 
is as far as oxallation frc<juciicy 211^0. in thoe cases cine is 
]>]Y'U)nably liealing with salts having the constitutions I and II, or 

0 0 0 


■ Xxo., 

NH,,| NO, 

Nil. 

1 

NO.,Nii 

NO.,Na 

1 

u — 


ti.i (11.) (in.t 


their respective ioii>. the ■' aux(H.dironiic " cU'ect of the extra aimiio- 
group being quite pronounced. In alcoholic sululioii the picramic 
acid L'ives an absorption spectrum differing from that given oitlier 
in ;u’id or alkaline -oluiion, although it rosemhles the latter more 
closely than tlie former. We are inclined to attribute to the acid, 
wliu li is imt iikclv to be dissiK-iatcd very highiv in alcoholic solution, 
.1 I'lrniiil.t suidi as 111. wliich re}U’eseiits it as an inicrnal salt 
I'ciiip.ni' tlrccn and Bowe. iliis vol., p. .511). 

,\,nl, /'ad'icrainic acid ma-v be conq'arcd in .i .•imii.ir 
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manner with 2 : 6-dinitrophenoI, similar relationships as to oscilla 
(ion frequency being observed in this ease: 

2 ; 6-DinitropheiioI <sePicramic acid. 

Akohol 4-1R’1 2950 2950 

Alcoliol ~ 2200 

A«jn.‘ons NaOlI 2:300 2000 


Fm. 2. 

^rnJe of m’illation frcqtwicies. 



orni: 

/,i /f, . _ [,i a<,-i,ii«hi' }ni‘lr(h'hl‘n'i': ir' i'l. 

hi ii'picioi.s .‘i-alinm InjilcDridf. 


AictiNifjits surli as those whicli linve been used for lj;4<iinifrn 
piiemil a?)'l picramic a-«id Iea4 to the ronidnsion tlmt the sfiiietm^v^ 
111 arif], ij'Mitral. and alkaline solutiojis may bo represented by tin: 
following formulge; 
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NO./ ' :n'o-o 


\/ 

NHX'l 


AllHougli til© absorption spectra in neutral solution and in excess 
of alkali do not appear very markedly different on the plotted 
diagram of absorption, the change is very striking to the eye, since, 
ffheii the alkaline salt is formed, the yellow part of the spectrum 
is blotted out, and the colour changes from orajige to a splendid 
piu'ple-red. This property of the compound has suggested its 
utilisation as an indicator, for which purpose it appears to offer in 
foine cases advantages over the indicators in general use (^deldola, 
Hale, and Thompson, Chemical World, 1912, 1, 327). The change 
occui's when tlie concentration of hydrogen ions is reduced from 
.V X 10"^ to N X 10"^. The change orange to nearly colourless (salt 
furnied with hydrochloric acid) occurs on increasing the concentra- 
lion of hydrogen ions from N x 10'- to N x lO'h 
'2\3'.b-TruiifroA’(ice(>/hniiino‘phrnoL — The absorption spectra of 
this compound in alcoholic solutions containing excess of hydrogen 
cliluridej sodium acetate, and sodium hydroxide respectively have 
been previously recorded (T., 1910, 97 , 456). The first solution 
evidently contains the noii-ioniseJ compound, the second a nou- 
hydrolysed but easily ionisable moiiosodium salt, and the third 
probably a disodium salt easily hydrolysed on dilution. The consti- 
tutions of these .substances are |)robablv 




' INl.i'iiX.i 
\NicOX;i 


respectively. The colour chaiigo correspoudiiig with the formatlou 
of the moiiosodium salt occurs on reducing tlio concentration of 
the hydrogen ions from d to d xl0“^; the sectoiid colour change 
with formation of dibasic salt between d' x 10-» and d’ x 10-*-. At 
the time of the former publication no proof was given that the 
second colour change was not accompanied by removal of the 
" mobile uitro-group (3) with the formation of a salt of a dinitro- 
!i( etylamiuoresorcinol : 

Oil 

N(),/ \no, 

KUAc 
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Tliat tliis 'v-< not Uie case was shown hy the followini; experiiiu-in 
Triiiitroacetyhiiniiiophenol was disstjlvcd in siiflicieiitly concent mti il 
alkali to give the purple suliitioii; this was then acidified ami 

Fia. 3. 


S'-dIr of o.'iciJlationjrajiiaicii'^. 



2:3: \j-Tn»ifrofu:dvlaiHin(jaiiU<jh- (M) in ai'olud. 

,, ,, (M) <)i su>U‘!,n hudroj'iilt:. 

— -- — 2:6-J)iii/tro-i-amiiiuU}nii'.ih' i'll alruhoL 

,, ,, ulrvhi/lic i<l/‘d‘>chh'rcr if'd'L 

extracted witli ether. The solid residue left on evaporating tlie 
solvent resejnhled the original phenol iu appearance, and in solution 
gave tlte ccdour changes for the same alterations in conct'iitratioii of 
hydrogen ions. 
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M i lln/l hUhtr of 2 :3 'Sy-Ti'nut I'fxicet j/lmniiui ( iIk no! . 


Tlie absorption curve of tliis coni])ouiul dissolved in alcohol sliows 
,]o marked band (Pig. 3), but when an excess of sodium hydroxide 
iuldfd to tlie alcoholic solution so dial the concoiiLration of 
livdrogeti ions is reduced from .Vxlb-'^ Lo Jx !() -'“ a marked 
(oiiair change, presumably atteiifled by salt fortiiation, is observed 
[]]. This change is not accompanied by hydrolysis, as was 
jii()\cd by adding alkali to ail alcoholic solution luilii the deep 
c<>ii)iir ^\as produced, acidifying: the litp id. and rcrovorinL' tlie 
.uti-iaiicc llius precipitated. Tho latter, aiter bciiiL' wnsliefl and 
dried, melted at the same temperature ars the ori'jijiai malmiai. 
mixed with it. did not depress its melting point. 

(’urves 3 and 4 of the same ligtire give the ul^sorpiion .sficctra of 
(liiiiiroanisidine in alcoholic .solution and in alcohol to which hvdri}- 
chloric acid has been ad*lcd. In the lirsl of these a not very 
|;vi>isteiit band will be noticed \vith its head at an oscillaliuu 
n'i‘iji!eiK*y of al.KUit 2Ul)th so that addition of Jivdrocliloi'if; acifl 
.iiijn-ars to iniiihit the bat hochromic cfiecl of the amino-group, ami 
tlie rmve of absorption closely rv.sriiibb's ilial of ihf corrcspoiidiiio 
i)'itiitruacetylaininoanis(jle. This result is (jiiile in agreement with 
till' rnnstitulions; 


oMo 

^'0./ ''-No., 

NHjCI 


oMv 

NO..' No, 
N( 1.1 • 

S'HAc 


till- i'i!Vi-l of tin- niniii(>-j;roiips liciiiL' iiiliiliit.-d in oiif ea>c liv salt- 
fdi'iruitioii, in tlic oilier liy in-ylation ; ilit- iliird iiiiic aroiip iriiglit be 
npreted to have no veiy prokmiid iiilluoiK-e. 


I'jlllf Dj b : 7 a. .'/'o-p-o//- . /.-nf 

of tho i orn o jioiiili n‘! triiiitloort-li/loio-oiiiihf /io!. 

Ilie abiorplion c-iirvi's oi thvsi' Iwo snbstancvs ill airuliolic .suhaioii 
aid siiowii in Fig. ■]. 'Die iiiarkod .'.oloctivo ab;ior]'t ion oi lliv non- 
arO vlatvd roiiipoiiiiil is vory iiotireablo ; that of ihc ari-lvl deriv- 
aiivi-, whilst (liiroriiig from the curve of tile isomeric coiiipoului. is 
III'I altogether dissimilar. In the latter ease a deeper eidoiir is 
pnidueed on addition of alkali, this eliaiige lieiiig brotielil about in 
irimdi tile same way, bolli isomeric aeetyinmino compounds showing 
die eliange when the Indrogeii ion eoneeiitrat ion is n-dueed froul 
:< K' -'’ to .VxlO-'" 
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The deep colour and strong selective absorption of the non 
acetylated compound are suggestive of its having the constitutiot, 
of an internal salt: 

OMe 



Nil, 


Fic. A. 

of oscilhitim frci/UCiiro'y. 



— li : 3 : u-Trtiii(i'"-iiii<nou7ii^‘jlf: (R in ii'cohol. 

— — -- 2 :'3 : i>-Tri)ic(i'iK('rl>jUtmini'afiiso/c {l‘x\ in (ficvhi’l. 


hi favour of this formula it may be pointed out that the amino- 
group, being between two ortho-nitro-groups, is in an exceptionally 
favourable position for the formation of such an internal salt. 
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W'l- ilyaite in ooucliisioti to express oiir tbanks to M. Heverdiii, 
kindly supplied us with the specimens of his compounds 
lefcrred to in the paper, to Miss R. M. Johnson, who took the 
photographs of the absorption spectra and plotted the accompany- 
curves, and to Mr. Wm. F. Hollely, who has rendered valuable 
assistance in the preparation of all the substances other than those 
j,ropared by M. Reverdin. 

i'issHUi;v Trcumcai, L’oi.i.kck. Kas'I' 1 ,<in(.iin 


Xn. — The O(rhluol-Aiit})iofiiiim Banc Istr/nrylsm in, ^ 
(Jim'neAHon U'lth A'jnm’fhl'm’ Uusei}. I. lh‘- 

n'i's (>/ (JntuM m ifJ kIc uy-Y-tnl mAnic. 

Ry Charles Kr.wKTii Tinki-eu. 

Although in a large nunil>cr of cases the carbitiol-aninioniuiTi base 
isomerism has been investigated in connexion with cyclic bases, 
only a very limited amount of work has been done in connexion 
with this isomerism amongst azomethines or SclnlT's bases. 

nuriiig the last ten years this isomerism, as met wiih in cyclic 
bases, has been investigated by the uiitlior by means of ultra-violet 
spectroscopy, and following the first paper publislied on this subject 
in conjunction with Drs. Doblue ami J.audcr on the constitution 
or cotarninc (T., 1903, 83, oOS), a number of papers in this con- 
nexion have been i)ublislie<l by the author in (•oiijniiclioii witli 
l)r, Uohbie ami imlependentlv (T., ItM'i, 85, lOt'T : 1905, 87, 
:':i; 1900, 89. 850; 1011,99, 1310 ; lOpj. 101. l:^4')i. The 
view that cyclic pseudo-bases are more correctlv represente«( 
ts o])e.n-cbain aldehydes tliiu as closed-cltain carinnols is still 
apparently iield by .some chemists, and although much of tlio 
clieniical evidence and the whole of the evidence obtained from the 
spectroscopic investigation points to the carbiuol structure for these 
bases, it seemed highly desirable to attempt the preparation of a 
stiihle (piaternary .salt of an azomethine comj)outid, with a view to 
the investigation ol alkalis and potassium cvanifle on it. Tf the 
action of an alkali on sucli a compound liaviiig tiie liukint': 

K, 

r,-('h:x( n; 

X 

gives rise to an aldehyde, produced bv rearraniremenl of the 
(jiiatyniary aiiunoniuiii livdroxide, tlien in the case of an azonietliine 
V"i.. CHI. M 
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compound sucli action of alkali should obviously lead to the Uit. 
ruption of the molecule, with the production of free aldehyde au.i 
secondary amine : 

/*'■- 


In the case, however, of a cyclic base where and R.. are uniterj 
even if an aldehyde is produced, it does not lead to the splitlinLr 
up of the molecule, but simply to the opening of a ring: 

/'C'HO 




OH 


I t ” 




On the other hand, the production of a carbinol from the 
quaternary ammonium hydroxide of an azomelhine compound will 
not lead to the disruption of the molecule, but give rise to a 
substance derived from a reduced azotnetbine base : 

K,-CU:is'( R, R,-CH{OlI)-NK.,lt3, 

\)il 


It is well known that in a large number of cases tlie actiou of 
potassium cyanide on the quaternary salts of cyclic bases gives ris<j 
to a pseudo-cyanide instead of a true salt, from which it appears 
that the cyanogen group, like the hydroxyl group, is mobile. lu 
all cases, these pseudo-cyanides aj)})ear to be derived from the 
carbinol form of the base by substitution of the cyanogen for the 
hydroxyl radicle. It lias frequently been shown that the addition 
of hydrocyanic acid to an azometliine compound takes place as 
follows ; 

R/CHlhfR. -r nCN-^R,*Cn(CN)-XnR2j 
that is, a pseudo-cvaiiide, or nitrile, is produced (von Miller aiul 
Plochl, her., 1892, 25, ‘2056; 1S98, 31, 2699; Morgan, T., 1900, 77. 
1210). The same compounds can also be prepared by the action 
of the cyanohydrin of the aldehyde on the amine from which the 
azometliine is produced : 


,(>il 





)RR2— >R,-Cil(CRj-Nllll„+ 

H- 


From this method of preparation, the coiisiitiition of these sub- 
stances is apparent. 

On account of the ease with which the linking !C!N’ of an 
azomethine is converted to :C*N1 by the action of hydrogen cyanide, 
by reduction (0. Fischer, Ber., 1886, 19, 748), or by the action of 
Grignard reagents (Busch, Ber., 1904, 37, 2691), it appeared likely 
that it would be possible to obtain evidence of t.lio production of a 
carbinol and a pseudo-cyanide, by the action of a soluble base and 
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respectively ejti the quatertiary salt of an azMJnetfiiue, if 
sLicli aalt could be prepared. 

'['lie spectroscopic method of investigation appeared to be 
especially suitable for this purpose, since the spectra of the nitrile 
and true salts, and hence of the carbinol and ammonium forms of 
the base, derived from the azomethine, should be quite distinct, 

Attempts to prepare alkyl iodides of SchifF's bases were made by 
Tlaiitzscli and Schwab {Ber.y 1901, 34 , 837), in order tliat tlie action 
of alkalis on these substances might be investigated. The sub- 
stances which were prepared were, however, extremely unstable. 
Thus, the most stable compound prepared by these investigators, 
jj-toIylbenzyUdeiie-etliylammoniuin iodide, is decomposed on solution 
and in moist air. With alkali the following reaction took place : 

CHPldNEtl-CflH^Me n- KOn-^CliPldN-CtjII^^vle C.>n,--On -i- KI. 

With water the substance is furl her decomposed, owing to the 
liberation of hydriodic acid, which caiise.s tlie hydrolysis of tlie 
azomethine : 

ClfPidNEtl-CcHjMe = 211,0 

Cfiij.-CIlO ■; -1- -h HI. 

Ilautzsch and Schwab pointed out that, contrary to expectation, 
no monoethyl-p-toluidine was produced. Thus no indication was 
obtained by these investigators of the production of a pseudo-base 
of the carbinol form, or even of tlie secondary amine which would 
be obtained if the free quaternary ammonium base were converted 
into free aldehyde and ajiiine. Similar results were obtained by 
Hantzsch and Schwab iu connexion with the somewhat less stable 
benzylidene-/>toluidine metbioflide. 

In the present investigation the metluodide and ethiodide of 
beuzylidene-p-toluidine described by Ilautzsch and Schwab [loc. at.) 
were prepared, and tlie former was investigated spectroscopically. 
A solution of this metluodide in alcohol shows comparatively little 
absorption, owing to the decomposition of the substance, and 
practically no change in spectra is produced on the juldition of 
soluble base to such a solution, lly dissolving the niothiodide in 
ail alcoholic solution of sodium hydroxide, the spectra are of the 
same type as those of the parent base, benzylideue-p-toluidine. 
These results are what would be expected in view of the observations 
of Hantzsch and Scliwab on the decomposition of these quaternary 
salts. 

In the choice of a suitable azomethine base for the attempted 
preparation of more stable quaternary salts, it appeared desirable 
to make use of a base having alkyl instead of aryl radicles attached 
to the nitrogen atom, in order to increase the basicity of the siib- 

o M 2 
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stance, Ijiit in view of the fact that such bases are liighly polymeri Ki, 
t his idea was abandoned. 

CinuainylideneaniJine* is described as a Scliiff s base wliicli givt'j; 
rise to a fairly stable hydrochloride and sulpliate, which is unusual 
for these azomethine compounds (Doebner and Miller, Ber., 1883, 
16, 1665). 

In view of the fact that Hantzsch and Schwab found that the 
alkyl iodides of benzylideue-p-toluidiiie were more stable than the 
(‘orresponding aniline componiids, it was decided to prepare 
cinuamylidene-/;-toIuidiue, and lo investigate tlie action of iUkvl 
esters on this base, with the view of the application of such additive 
compounds to the investigation of the carbinol-ammoniuni base 
isomerism. 

By the action of methyl iodide on cinnamylidene-p-toluidine dis- 
solved iu a mixture of ether and benzene, a crystalline mass is 
produced, which consists apparently of a mixture of the metliiodide 
with a colourless substance. On attempting to crystallise tlie 
methiodide from alcohol, the crystalline substance produced is found 
to be the hydriodide of the base, and not the methiodide. This is 
proved by analysis, and by the identity of the hydriodide prepared 
by this method and the salt prepared from the base and hydriodic 
acid. The methiodide of ciunamylidene-p-toluidine is therefore 
decomposed by alcohol, like the methiodides described by Hantzsch 
and Schwab (/of. cit.), but in tlie rase of the present substance the 
hydriodide is a .stable substance, and so separates from the solution. 
The spectra of an alcoliolic solutioji of the methiodide both before and 
after recrystallisation differ considerably from those of the parent 
base, but are in agreement with those of the other salts described 
later. On tite .addition of either sodium hydro.xide or potns.duin 
cyanide to the alcoholic solution of the crude, methiodide, the 
spectra are practically identical with those of the free base, ami are 
quite distinct from tliose of a-p*rolni(lino-*y-pliouvl/.vocTolonoui1rile, 
Clirii:ClI-OH{CX)*XJl'Ci;H,Me (iMgs. 1 amrji). Jf by the 
addition of soluble base or cyanide to tlie solution of this quaternary 
.salt, assuming that in a freshly-made cold solution some of the 
substance is present as quaternarv salt, a carhinol or pseudo- 
cyanide had been produced, the spectra of tlio solutions should 
have been in close agreement with those of the above nitrile. Tt 
appears therefore that no such carbinol or jiseudo-cyanide is pro 
duced, but that tlie quaternary salt is decomposed with libeiation 
of the parent base. 

The action of methyl sulphate on ciiinamylideiie-p-toluidine was 
next investigated. A crystalline substance is produced by 

* f)jis flub.sljii;e is WTOU'dy <.lesi jibe.l in the /ilriaiuii- us " Ziniiiiiaiiilid, 
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action of methyl sulphate on a solution of the base in a mist ure of 
atlier and benzene. After crystallisation from alcohol, however, 
this substance is found to be cinnamylirlerie-/)-toluidine hydroueii 
methosiilphate. As in the case of the niethiodide, this is proved 
by analysis and by the identity of the suhataiice with cinnamylidene- 
^j.toluidine hydrogen methosiilphate preparerl from the base and 
methylsulphuric acid. The spectra of an alcoholic solution of the 
substance resulting from the interaction of the base and methyl 
sidphate both before and after recrystallisation agree with those of 
the other salts. 

On the addition of a soluble base or cyanide, no indication of 
the formation of either a pseudo-base or cyanide is obtained, the 
spectra in both cases being identical with those of the parent base. 

The crude methiodide and methosiilphate are both decomposed 
by water, giving, on boiling, free aldehyde, amine, and acid like 
the quaternary iodides of benzylidene-p-toluidine described by 
Hantzsch and Schwab. 

A possible e.vplanation of the remarkalile decoinpositinn of these 
quaternary substances by alkali and water is jmt forward later in 
tliis paper. 

The (L-l[>-toJnidiin)-y~p/iff7i/h5ortotonon>triff referred to above was 
prepared in the usual manner by flic action of cinnamaldeliydecyano- 
hydrin on p-toluidiue: 

AIK H, 

CHPh:CH-CH( + ',N-(',ll,Me-, 

•CN H 

C;HPl):CH-CH(CN)'XH'C,.,]l,Me. 

This substance is of in(cn-.sl fn.rn the fad that it gives different 
spectra in ethereal and alcoholic solution, •■iiid also tli.it the alcoliolic 
.solution does not follow fleer's law. 

Id the case of the pseudo-cyanides of evclic bases, it has pre- 
'ioiisly been pointed out by tlie author (hat tliese substances are 
lisrtly converteil by alcohol into true eyanides, The spectra of 
dilute alcoholic solutions of tlii.s nitrile show -that tlic solutinii 
contains a substance of constitution analogous to that of tlie free 
azoiuetlniie base, and it i.s thus obvious that if a cyanide is formed it 
is not of similar eonstitiilion to the ordinary salts of einnaiuvlideiic- 
/i-loliiidine, for, as previously mentioned, tlie spectra of these salts 
differ widely frmii those of the parent base, ft is possible that in 
Ins lasc the pseudo cvani.le simply loses hyilrogeii ev.anide with 
the fnniiafioii of azoiiiet liiiie base, as is certainly the ease when a 
dilute alcoholic solution of the substance is lieated : 

i'iiFii:cn-c'n(CN)-Nn-c,,H,Me — ^ 

CllPhX’H-UHiX-CjHjJde , HC'A'. 
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The reverse reaction between fiyclrogen cyanide and the azo- 
methine base lias also been investigated. By treating cinnamylidene- 
^toluidine dissolved in a mixture of ether and benzene •with 
anhydrous gaseous hydrogen cyanide, a-;^toIllidino-y-phenyl?so. 
crotononitriie separates out. Tlie identity of this substance with the 
nitrile prepared from ciiiiiamaldehydecyanohydrin and p-toluidii^p 
was establislied by its melting point, analysis, and absorption 
spectra. 

Ill addition to the inethiodide, hydriodide, metliosulphate, ami 


Fio. ]. 

of o^cin'iUon frrqMrnflt^i-. 



1 ov,!. n. lOOOr... ’ 

hydrogen melliosulphato, the- additive cohipouuds of cinnanivlidene- 
p-toluidine with hydrochloric, hydrobroinic, sulphuric, and nitric 
acids were prepared aud analysed. These salts were prepare<5 for 
use jiartlv in connexion with the present- investigation, and also 
for investigation in conne.xion with Jlanlzsch’s tlieory of "chronio- 
isomerism ” 1911, 44 , 1783. etc.). It was pointed nut hv 

the author (T., 1909, 95, 991) that the salts which show thi^ 
phenomenon contain an unreduced pyridine, etc., nucleus, aud sitiro 
it is not shown by sucli suh.stanres as telrapropyla mnionium iodi'le, 
which do not contain the nitrogen atom in a ring, it appeared oi 
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interest in this connezion to investigate the salts of azomethines, 
which should contain the linking ICIN’*. 

The above-mentioned salts of ciimamylidene-ji-toluidine were 
prepared by heating the base on the water-bath with a dilute 
solution of the acid. As a general rule, by such treatment an 
azoinetliiue base is decomposed into free aldehyde and amine, but 
altliougli a certain amount of decomposition appears to take place 


Fjg. li. 

.'imh- (if osciHatioii frrqwiKtiai, 



u ■» rlhcr. 

1 M-j'-nv/. in 1000 

. - - • <''i,.::.i,iv^r.ih:nr-\,.('-l'ii"'i»^ i,i Ar/i’ 

■itt. /■ ///'., t/j, '•/■«-,«/• h"iir<. 

1 -.lA/. icoo 

wifli 4 innainyhdeiie-p-tuluidiiie in such circumstances, the crystalline 
.salts separate from the filtrate. • 

Tlie salts in all cases are produced hy tlie combination of one 
molecule ot the base with one molecule of acul. so that in the case 
the sulphate it i.s the acid salt that is produced. The halogen 
sails were also prepared by passing the lialoijen hydride into a 
heiizenc solution of the base. All these salts are considerably 
darker in colour tlian tiie parent base, and thev also differ widely 
iiniongst ilicmselves in tlieir colour intensity. The bearing of these 
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salts on the phenomenon of chromoisomerism will be dealt with in 
a later roinmunication. In connexion with the present investigation, 
however, the following results may be mentioned. 

The spectra of an alcoholic solution of the hydrochloride differ 
considerably from those of tlie parent base (Fig. 1). On the 
addition of aqueous hydrochloric acid to an alcoholic solution of 
the free base, the spectra obtained are quite distinct from those 
of a freshly-made alcoholic solution of the hydrochloride, but are 
similar to those of an alcoholic solution of this substance which 
lias heeii prepared sojne time (Fig. 2). This is explained on the 
assumption tliat the addition of aqueous hydrochloric acid to the 
alcoholic solution of the base causes partial hydrolysis, and this 
view receives support from the fact that the longer a solution of 
the hydrochloride has been made the more nearly do the spectra 
approach those of the colourless solution nia<le by the prolonged 
action of water on the hydrochloride. Tn tlie last case the solution 
contains cinnamaldoliyde and p-toluidine hydrochloride, since the 
spectra of sucli a solution are in agreement with those of 
cinnaTualrlehydc, p-toluidinc hydrochloride at this dilution showing 
110 absorption. 

On the addition of soluble base or cyanide to an alcoholic solution 
of the hydrochloride, the spectra of the solution are identical with 
tliosp of the parent base, and not with those of a-p-toluidirio- 
■)-plienyh>ocrotononi(rile. Tiiis result in both cases is what would 
he expected in view of the decomposition of the nitrile in dilute 
alcoholic solution referred to above. 

The spectra of a cliloroform solution of the livdrochloride undergo 
no cliange on keeping the solution. 

.\s previously mentioned, all the salts of ciiinanivlidene-p-toliudiin’ 
are considerably more strongly coloured tlian the parent base, and 
in this respect they resemble the hydrochlorides of azomethine bases 
described by F. G. Pope and Fleming (T., 1908, 93 , 1914) and by 
F. J. Moore and hi.' oo-workers (. 7 . .Iw/r, Chent. Soc., 1908, 30 , 
394, 1001 ; 1910, 32 , 382). These investigators a^ssign a quinonoid 
structure to certain coloured .salts of azomeUiinc base.s. Thus Pope 
and Fleming represent the hydrochlorides of liydroxyazomethine 
bases as cither : 

c„H-,-cri/N:,y or p|>(>:y 

Moore and his co-workers point out that three explanations are 
possible of tin^ flifferences in colour of the red monohvdroclilorido 
of the Schiff’s base benzylideiie-p-aminodiinetliyla niline on tlie one 
hand, and the yellow parent base and dihyfirochloride on the other. 
The explanation favoured hy Moore is that which assigns a 



IN CONNEXION WITH AZOMETHINE BASES. TAKT 1. 893 


fluinonoid constitution to the more strongly coloured salts, and some 
evidence in support of this theory was obtained by him from tlie 
fact ihnt the corresponding meta-substituted compounds do not, as 
q rule, give rise to red salts. 

Tiie hydrochlorides of benzylidene-p-aniinodimethylaniline are 

CIIPh;X-/ 

H Ci 

Ycllrm- tli!iydn»( lili)ri<l<', 

A similar explanation of the coloured salts of substituted azo- 
(.(jjjqpyunds was put forward by Tlewitt and his co-workers (T., 1909, 
95, 1292, 1393, etc.). The possibility of a quinouoi'I constitution 
for the salts derived from ciimamylidene-p'toluidine must therefore 
1)6 taken into account. Such a constitution would not only explain 
the differences in colour between the salts and the parent base, but 
would also explain why no indication of a pseudo-base is obtained 
when cinnamylidene-p-toluidiiie tnethiodidc is treated with alkali. 
Thus, if this substance is represented by the formula: 

it would not l>e expede«l Uia( a substance of the for/uula 
Cnrh!CK'Cfr(OfI)'Ni\le*(\IljjMe would he obtained from it by 
the action of alkali. 

The difTcrenccs in colour shown by a number of SchilT's base.s 
under varying conditions have recently been investigated by 
Sejjier and In's coworkcr.s (T., 1909. 95. 1943; 1911. 99, 2081; 
h)Il’. 101. 19T>()). Tlie.^o investigators are of o[>i]iioji that sucli 
j'k'tiompua may In- explained by the molecular aggroLratioji lU 
the bases in the solid state. 

It will be noticed that ciiinamvlidene-y/ loluidtne is capable of 
existence in four stereoisomcric modifications : 

HC-CH flt'-CII lU'-Cil 

mid ir is (juite possible that the salts are derived from a different 
isoiiicride tiiaii is represented by the parent base, altliougli, as a rule, 
the (liiTereiice between tlie absor])tion spectra of rA- and franp' 


jqireseiited by Moore thus: 

Rpd fDonoliydroililoridp, 
•juiiifaioul. 
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Experimental. 

Cinnamylidene-^-iohndine, C{;H 5 'CH!CH'CH!N*CgH 4 Me. 

This substance is readily prepared by gently wanning a mixture 
of molecular quantities of cinnamaldeliyde and p-toluidine, The 
mass solidifies on cooling, and after drying on a porous plate and 
crystallisation from alcohol, the base is obtained in pale yellow 
plates, wliich melt at 83^. The base is readily soluble in alcohol 
or benzene, less so in ether or light petroleum : 

0'3153 gave 17‘6 c.c. No (moist) at 16° and 759 mm. N — 6'49. 

Cj^ITj-N requires N-=6'34 per cent. 

of Methyl Iodide on Cinnamylidene'^-toUndinc. 

The base dissolved in ether containing a little benzene is trented 
with a slight excess of methyl iodide, and the mixture allowed to 
remain in the ice-chest for several days. A crystalline mass 
separates, which, under tlie microscope, is seen to be a mixture of 
a coloured and colourless substance. On recrystallisation from 
alcohol, a reddish-yellow substance is produced, which melts at 183°; 
1. 0T352 gave 0-0901 Agl. 1-36 02. 

11. 0‘1040 required 14-78 c.c. .V/oO-AgNOg. I=:=36'07. 

Cj 6 Hi.:iN,CH 3 l requires r-il'OO per cent. 

C,r,e,^.N,HI „ 1-36-36 

The hydriodide prepared from (he base and liydriodic acid, wheii 
mixed with the recrystallised methiodide, produces no lowering of 
the melting point. 

Action of Mf.thyl Sulphate on Cinnamylidenf-p-tolmdinc. 

The base dissolved in a mixture of ether and benzene is treated 
with <a slight excess of methyl sulphate. After remaining some 
days at the ordinary teinjieralurc, the whole mass becomes prac- 
tically solid. The substance, after washing with ether, may be 
crystalli.serl from alcohol. Under the microscope these crystals are 
seen to be fine, long, rectangular prisms. 

The substance, after recrvstallisation, is reddish-velln^v, and melts 
and decomposes at 205°; 

0'2212 gave 8'1 c.c. N.. (moist) at 16° and Idl'd nun. N -4'26, 

0-1634 „ O-ll.aO BaSOj. S .9-74. 

CjgHj^N.MeHSO^ requires N -- 4-2'J; S 9'62 per cent 

The hydrogen mefhosulphate of cinnatuylideue-p-toluidine pre 
pared from the base .and mothvlsulpluiric acid is ideutlcal in all 
respects with this substance. 
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a-'p-Toluidino-y-phenylisocrototionitrilef 

CjH5-CH;CH-CH(CN)-NH-CjHjMe. 

This substance was prepared by the condensation of cinnam- 
aldeliydecyanohydrin with p-toluidinc. After healing the substances 
in molecular proportions in alcoholic solution for several hours on 
llie water-bath, the nitrile separates on cooling. It is crystallised 
from light petroleum, in which it is sparingly soluble, and is 
obtained in colourless leaflets, melting at 119°. 

This nitrile may also be prepared by the action of anhydrous 
gaseous hydrogen cyanide on a solution of cinnamylidene-p-toluidine 
in ether containing a little benzene. After the gas has been passed 
into the solution for some time, colourless crystals of the nitrile 
separate, and after washing with ether the substance has the same 
melting point (119°) as the nitrile prepared by the former method: 

0 I414*gavel4'3 c.c. N, (moist) at 16° and 742 1 mm, N = 11-4G. 
0-1642 f „ 15-9 c.c. N„ „ „ 10° „ 742-3 mm. N = 11’41. 

^17^16^-2 requires N — 11-29 per cent. 

Additive Compounds of Cinnami/lidene-p-tohiidine with Acids, 
CinnamvUdcne-p-fohiidinc H ;/i!rochloride, C,5Hi5N,nCl. 

This substance may be prepared by heating the base on the 
water-bath with dilute hydrochloric acid. After filtering, the salt 
separates on cooling in fine, reddish-yellow needles. After re- 
crystallisation from alcohol, the substance lias a deep yellow colour, 
and melts at 188-190°. It is sjiaringly soluble in alcohol or 
chloroform, and is decomposed by boiling water. Tlie salt may also 
be prepared by passing gaseous hydrogen chloride into a benzene 
solution of the base: 

0 2997 gave 0-1 674 AgCl. CU- 13-81. 

10 c.c. of an -V; 100 solution required 5 0 c.c, 0 999 .V oO-At-NO. 
Cl = 13-76. ° ■' 

Ci,;ll|-,N,1IC1 requires 01 = 13 (7 per cent. 

.•\«er lieating the alcoholic solution of this salt for twenty hours 
at 2,-)°, the volume of silver nitrate solution required was unchanged. 

The hpdrohromnlr, like the hydrochloride, is prepared by warming 
the base with dilute liydrobromic acid ami crystallisation from 
alcoliol, or by passing ga.sooiis hydrogen hrniniile into a benzene 
solution of the base. 

The substance is cl.irker in colour tb-an the livdrorhloride and 
melts :it 206°. 

Tlic percentage of .arid in this and the .salt.s described below 
• l-upai,,,! In lira metbo,!. I ■Prcrarcl hy.VeoiiJ ninh.ul. 
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may he estimated by warming with excess of standard sodium 
liydroxide solution and a little alcohol atid titration of the excess 
of alkali: 

01295 required 7'9 c.c. 1‘083 /20-NaOH. HBr=^26‘73. 

requires HBr^26‘79 per cent. 

The h)/ihhdi(le can be prepared by either of the nietlimis 
efiiplovcil in the preceding cases. It may be crystallised from 
alcohol,, and has a reddish-yellow colour, which is deeper than that 
of the bromide; it melts at 183°: 

0 1302 required 3‘45 c.c- 1’063 T/lO-NaOH. HI = 36'35. 

requires ill=36'65 per cent. 

The h>/drofjen nrljihofe, CjelTir.N, 112804, is obtained in minute 
crystals by warnung the base with dilute sulphuric acid. After 
recrystallisation from alcohol, the substance melts at 193°; 

0 0682 required 7'65 c.c. r083 .V, 20-N'aOH. H.3S04=s29'8, 
Ci,iHj5N,H3S04 requires H2SO4 -30-73 per cent, 

This salt is darker in colour thati any of tlie others. 

The hydrogen nirthosulphaff, Cj,;Hi5N,MeHS04, is prepared by 
wanning the base with an aqueous solution of metliylsulphuric acid, 
After crystallisation from alcohol, the substance melts and decom- 
poses at 205°: 

0’1636gave6-2 c.c. N., (moist) at 16'5° and 749-4 inm, N = 4'32. 
0-1543 „ 0-1098 BaSO^. S-9-78. 

C)fiH,,^N,MenS04 requires N = 4-22; S=9’62 per cent, 

The nitrate, Oj^ir,.-N,nNO.^, separates from a solution of the base 
ill warm dilute nitric acid. It is much paler in colour than any 
of the other salts excej)t the hydrochloride: 

0-0895 required 2-8 c.c. 1 083 .V II ^0^ = 21 '85. 

requires nX03 = 22'l9 per cent. 

The orthophosphate, perrhtnrnh-, and trirhioroareiafr can .also be 
prepared by warming the base witii a solution of the corresponding 
acid. The pirntte is precipitated on mi.King benzene solutions of the 
base and picric acid. 

Some of the materials used in this investigation wore purchased 
by means of a grant made by the Research Fund Committee of the 
Chemical Society, for which the author wishes to e.xpreas his thanks, 

ThK I'.SIVFI’.SITV, EnriBASTO-V, 

IhrMlNOIIAM. 
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XCII.- V7(f- Const ihuion of Oxadiursilf Oxides [Fn ea-uu 
Oxides or Dioxime Peroxides). 

By AiiTHUR Geobge Gkeen and Frederick Maurice Rowe. 

Is a former communication (T., 1912, 101, 2452) we have published 
,1 new method ol formation of compounds belonging to the class 
deicribed originally by Noelling and Kohn and by Zinckc and 
Schwarz as “ ortho-dinitroso-derivativcs,’’ but regarded later by 
Forster and Fierz (T., 1907 , 91. 1042) as o-quinonedioxime per- 
oxides. This reaction consists in the o.xidation of o-nitroamines 
ivitii sodium hypochlorite in an alkaline solution. In view of the 
improbability of a transference of an oxygen atom from flio iiitro- 
fo the amino-nitrogen, the new nictlind of formation appeared to 
iiidicaie lor these compounds an iin.syrninelrical structure repre- 
sented by the formula in place of the dio-xinin-peroxide 


. , ,-N'O 

constitution, advoc.Tleii by Forster and Fierz. On the 

Iitlier hand, these authors liave slated that one and the same 
" d-naphtliaciuinoiiedioxime peroxide. " melling at 127° (identical 
with Koit'IF and Iliiiki's " 1 ; 2-diiiitrosonaphtliaiene " formed by 
o.xidation ot fl-iiaplithaqninonodio.xiiue) is obtained on heating 
either J-nitro-l-naphtliyiazoiniide or l-iiitro-’J-naphthylazoimide, 
\0yC',„H,,-X.,, thus iinlieating a symmotrioal structure for the 
liroduet. 

In oriler to oldain further evidence on the point in question, we 
have submitted to I he sorlium hvpiiclilorite oxid.uion the pair of 
nilrtsluluidines: 

Ml. Ml, 


NO,. 


anil 


No,. 


M. p. lOh . 

ainl the p.air of chloronitroanilines : 


Ch 


Nil, 

VNO.. 


.Me 

.'1, p. IM . 


Nil, 


'NO,, 


■M. p. 1252 


t'l 

M. p. 111'. , 
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\vitli the object of ascertainiug whether iaomeiic or identica) fuj‘a;’ari 
o\ides result. 

Tti each case the sauie oxidation product was obLaijied froiu boi[^ 
isomeridea, thus confirming Forster and Ficrz’s observations in the 
naphthalene series. Symmetrical structure for the I’urazan oxides 
is thus definitely established, but in view of the objections aireadv 
stated to the glyoxime-peroxide formula it appears more probable 
1liat the compounds in question have the constitution 

K<;>x- 


This formula would represent- their formation from the iiiivo- 
aniitu^ without requiring the transference of an oxygen atom frojii 
tlie lutro-group, and it also stands in better accord with their 
chemical properties. The reaction nmy he regarded as taking ])l;jco 
tlu'ougii the iuterjnediate forniutioii of (|uinouoid compounds, 
according to the scheme: 


:nk 


„:n< 


^0 


ONa 


, ' \X-<)U 


\/ 


' — X 

0 (I, 


Experimental. 


ii-Mttht/lhcnnsooxdff'dzoIf O.ridf. 

{Tuhijurtnuii 0.n<le, ToUi/tti'o.uni, " DiNifntsotoJue.ut," or 


' ti-Tohiqutnont'dio.tune. I’nv.'idr"). 


Cli, 


— N 
0- ^0, 
- •N 


The preparation of this compound from /«-nitio <»-tohuc]iiie (m. p 
by o.xidatioii wilh sodium Iivpocliloriln has ahead}' hcei' 
de.scribed in our former paper (Joe. rit.). 

in order to subject p-nitro-m-toluidine to the same trcatineui, ibis 
base was prepared according to Stadel and Kolb's method {.Uimh n, 
1896, 259 , 208). Pure w-cresol was nitrated in glacial acetic acid 
solution below 0° and the portion of the product volatile with 
steam, nitro-w-cresol (m. p. 56°), was converted into the potassium 
salt and then through the silver salt into the ethyl ether. The 
uitro-m-tolyl ethyl ether obtained melted at 50 — 51°. To convert 
this into the nitrotoluidine it was dissolved in a little alcohol and 
heated with aqueous ammonia in a sealed tube for twelve hum? 
at 200° (heating with aqueous ammonia at 140 — 150° as prescrihcil 
by Stadel and Kolb gave only a small yield). IVlieu crystallised 
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H!l!l 

Ironi dilute alcohol the /i-nitro-m toluidine formed vellow platfc.s 
melting at 109°. 

'I’lie oxidation with sodium hypochlorite was effected in alkaline 
.ilcoholic solution in a similar manner to that employed for the 
isomeric base. The product formed white needles molting at 97° 
(Pound, N = 18-69), which proved to be completely identical with 
that from m-nilro-y-toluidino (Found, N = 18-81. Calc,, GG 

per cent.). It had the same crystalline form, and melted at e.xactly 
the same temperature. Mixtures of tho two product.^ also had the 
same melting point. 

On reduction with alkaline hydroxylamine the tolufurazan o.xide 
from p-nitro-m-toluidino gave 3 :d-toIuquinouedioximc (m. p. 198°: 
Found, N = 18-55. Calc,, N = 18-43 per cent.) From this the 
inethylbenzisooxadiazole (tolufurazan) melting at 37° was obtained 
by distilling the alkaline solution in a current of steam (Found, 
X“10 91, Calc., K — 20-89 per cent.). Both compounds were 
coii’pletely identical with those obtained previously from m-nitro- 
ptoluidiuc. 

Chloroljfmhooxadiazole oxide. 

{C/ilorohenzfimizaii Oxide, Clilorolenzfuruxan.), 

— N 
O O. 

Cl,^ / — >> 

(1) Vre^araliou from m-CVi/oro-o-mfroomVi/ic.— This base was 
obtaiimd by Beilstein and Kurbatov’s method {Aiinuleii, 1876, 182, 
1()'2) by nitration of m-chloroacetanilide, saponification of the 
product and .separation from ihe chloro p-nitroaiiiline by distillation 
in a current oi steam. When crystalli.sed from benzene it was 
obtained in golden crystals melting at riaO, The oxidation w-ith 
.-odium hypochlorite was effected in alkaline alcoholic solution in the 
nsiml way. The product, which separates on keeping, was cry.stal- 
lised from alcohol, and found to melt at 43°: 

0 1809 gave 2.5'S c.c. K., at 17° and 747 iiini. X — lG-63 
0-1392 0-1167 AgCl. Cl=20-74. 

CV.lTjOoXjCi requires X = lG-43; Cl - 20-S3 per cent. 

(■2) rrrparalion from '^Chhirn-oiiitroaiuUn, .-Vtas, base was 
obtained in theoretical yield hy heating 2 : .l-dichloronitrobenzene 
(111. p. 00 °), dissolved in sufficient .alcohol, with aqiieous ammonia 
uodei-^ pressure at 190° for eight hours. The product melted at 
Hb ow The o.xidalion with alkaline sodium liypocidorite can be 
conducted in alcoholic or in aqueous solution. In the latter case 
the base is dissolved in hot water, rendered alkaline with sodium 
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livdi ON i<ie, and sodliitn livpoclilorite addc<l lUiiil (he tloep kiI 

(olour disappears. Tlie protUict vvliudi separates on i'ooIiu>. j 
ciy^tallised from alcohol; 

0’1053 gave 14'3 c.c. N, at 14° ami 758 mm, N~16'46. 

01697 „ 0-1418 AgCl. CI-20-66. 

C,;H 30 .,N.,C 1 requires N-- 16*43; Cl - 20'83 per cent. 

The products are completely identical in properties. They cryst;i|. 
lise from alcohol in large, pale yellow, readily soluble cry.slals, 
irudting at 18°. A mixture of Ihe two eompoiiuds also nieiLdl 
at tlir* same temperature. 


Chloro’O-hcnzoqtthton edioriitie. 




IN'OK 




Tliis coiiijwund was obtained by rediiclioa of the chlorofurazaji 
oxide prepared from either ///-or p-chloro-o-iiitroanilinc. The rcduc- 
tioii was effected in alcoholic solution witli alkaline hydroxylaiiiinfi. 
The product was a brown, crystalline powder, melting at 12Sh 
having the general properties of o-dioximes: 

0'0758 * gave 10 “ c.c. Xj at 17° and 746 mni. N=-16'44. 

0-0926 i „ 12-7 c.c. nJ „ 14° 758 mm, N--:16-40. 

O'lOlS-^ „ 0-0845 AgCl. Cl = 20-D4. 

0 1426 1 0-1184 AgCI. 01-20*54. 

0,;lf-0.>N.>0I requires N 16-21; Oh 20-58 ])pr cent. 


(''hhii’iihfKZV'^Ofi riidioziflt 


((dilorohi iizjnnrjin). 



:p'’’ 


\va,s 


prepared by subjcciing to steam distillation an alkaline solution of 
chlorubi*n;',o(jui lionet lioxi me (from ;>*chloro-o-nitr(Vinilirir). Tlio 
]ii-(.)dnct forms loiii:- white, silky needle.s, which melt a1 14°. It h 
readily volatile wiili steam: 

0'07 ]3 gave ll'3o c.c. N.j at 15° and 758 mm. K- 18'20. 

0-1202 „ 0-1108 AgCh 01-22-97. 

0,-HjOXoC] requires K = 1812; 01 — 22-98 per cent. 

This and other compoiiiids of the same class are probai)iy Jnore 

correctly represented by formiilie of the ben/.enoid type, 

than by those of the quinonoid type, The absence of 

colour, and resistance to reduction and oxidation stand in better 
accord with the former than with the latter view of their structure. 


* Fieiii //»-chloro-<>-nitniaiii]ine. 


t From p-chlor<)-‘»-jiitrfj;uiilijir 



NAPHTHATHIOXIN and ISONAPHTIfATUKjXIX. 


f^Ol 

Whilst tlie dioxinies are readily converted into tlie fiiriwan oxides 
l,s oxidation in alkalhie solution witli sodiino hypochhn ilo. Ilio 
I iti.izaiis remain imclianged under this Irealmeiit. The latter arc 
i,i) strongly basic compounds, forming readily .sohiljh* hydro- 
chlui'ides. 

Dei'AUiMKsr of TixuroniAi- Ciikmis'I'i:y, 

Tiik Univkiisitv, J.i:j;ijs. 


XL'IH. HUil \<{.\yt<ip]iOiHth.inxni.. 

By Thomas Joskch Nolan and Samcel Smiles. 

j)n;iNG the investigation of the action of acetyl chloride on 
^■iiaphtUasulphouium-quiiioue (Ij, moiiocliloronaplithathioxin (ilj 
was obtained (T., 1912, 101, 71oj. This substance was converted 
iiilo the o.xide, and iJieiice, by means of liydrogeu chloride, dichhiro- 
n.iphthitiluoxin (tif) was prepared: 

(1.) (II) 

III.) 

Since naplitliathioxin lad been previously obtained by the 
dehydration of jS-naphthol snlpliide, attempts were then made to 
synthesise the foregoing chloro-compouuds by chlorination of the 
parental substance. Accordingly, the nxdde of naplitliathioxin (T., 
UI12, 101, 714) was converted by the action of hydrogen chloride 
iulo the cliloro-derivatives. The process \'ielded a mixture uf inoiio- 
and di-halogen derivatives, but of these neither was identical with 
the corresponding substance formed from the quiuoiie. In 
explanation of tliis circumstance two alternative hypotheses were 
available; either that the difference between the two series was 
.solely due to the varying situation of lialogen in the naplnhalene 
nuclei, or that tlie parental (hioxin of each was different. The 
Joriuer alternative could only be accepted with some hesitation, for 
u is in conflict wiili theoretical views advanced to explain the 
iutoracfioii of the quiiione and acetyl ciiloride (T., 1912, 101, 711). 

ilhoiit repeating tlie evidence on which these views wore founded, 
it may be remarked that the conclusion was made that at the 
V(iL. cm. X 
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])eiiultiniate stage the tliioxojiiuni i-liloride is rotine<i (IV), \vlii,|| 
losing lialogeu, hnally yields chloro-<lerivatives ol‘ the nucleus ; 

(IV.) 

This has now been fully confirmed by the isolation of the corre- 
spending thioxoniinn bromide from the interaction of the quinoue 
and acetyl bromide. In the meantime other experiments (tliis vol. 
p. 349, and this paper) have shown that also direct lialogenation of 
the naplithathioxin leads to initial products of this thioxonium 
type (IV") ; hence, provided that the parental naplithathioxin is tiio 
same in the two series, similar orientation of the halogen in tlio 
products of the two methods is to be expected. For these reason-i 
it seemed improbable tliat the former of the foregoing alternatives! 
is correct, and attention was tlmrcfore turned to the possibility of 
the existence of two isomeric uaphtliatliioxiiis. Experiment lias 
revealed the existence of these substances. 

Xaphthathio.vift . — The naphtliathioxiu hitherto known is obtaiue<! 
by the dehydration of /S-naphtliol sulphide (V) witii phosplionl 
chloride (ilauthiier, Bt:/-., 1906, 39 , 1340- C'liristupiier and Smiles, 
T., 1912, 101 , 713). Tlie constitution (VI) of a tliioxin lias 
already assigned to this substance by Manthner: 



(V.) (VI,) 


It need now only be said tliat this structure ciearlv follows froiii 
the fact that the substance is formed by removal of the elenients 
of water from a dihydro.xy-derivative of known constitution (V). 
Moreover, during the process, the liydro.xyl groiq>s disappear, and 
the product assumes the distinctive character which must be 
expected of a thioxiii from analogy to other similar heterocyclic 
compounds; thus the substance is readily oxidised by cold concen- 
trated sulphuric ac-id or by ferric chloride in ethereal solution. It 
yields an oxide, which is readily transformed by hydrogen chloride 
or bromide into halogen derivatives of the nucleus. Further oxida- 
tion yields a sulphoue, whilst with bromine the parent substame 
furnishes biglily coloured additive products, to which Uie 
thioxonium structure must be assigned. All these reactions iiiul a 
strict parallel in the thiazin series. 

We liave now further examined this substance, and a set of 
four characteristic derivatives has been prepared for comparison 
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V.ltli tliose olitaiiieil from (solinplitlialliioxin. The relatimjs between 
ihese subshirirea are aumjjinriscil in a table, oiveii on ii. Sll:), whilst 


I he mode ol [)re|);uation is deseribed in t he experiiricntid pai t of 
this paper. 

[mSaphihathiofin . — Tlie e.xisteiice of an isonieride of iiaphtha- 
tliioxiii has been already indicated by experiments (this vol., p. 347) 
dealing with the interaction of acetic anhydride and the acetyl 
derivative of tso-^-naplitliol sulphide. Other more convenient 
means of preparing the substance by dehydrating i,w-;3-iiaphthol 
sulphide are described in the ex|)eriniental part of this paper. The 
melting point of this anhydride of eso-0-iiaphthol sul]jlude lies only 
simm 15“ apart from that of the naplithathio.xin derived from 
/3 najilithol sulphide; but the lowering in melting jioint of a nii.xture 
of tlie compouiid.s and the e.xisteiice of two di.stinct sets of deriv- 
atives sliow.s that the substances are not identical. A summary of 
these derivatives is given on a subseipient page. 

Ci,iisl'dution.—TlK molecular weights of the two .substances 
iiieasiired in the same solvent corresponds with the simple formula 
derived from the sulphides by intramolecular loss of the element, s 
of water. Tin- Ihio.xin structure for this /.soaiihydride is advanced 
by Ihe following argument. The presence of the thio-arrangemeiit 
is tiemonstraled by the successive formation of a siiliilio.xide' and a 
siilplionc when the substance is treated with oxidising agents. 
Direct evidence showing tlie oxide grouping cannot be adduced, but 
llic presence of o.xygeii in tlihs lonii may be inferred from the 
iaet thid hydroxyl or carbonyl cannot be delected by tlie usual 
reagents in the parental substance or its derivatives. In further 
.support of the thio.xin sl-iicture it must be observed that this 
aidiydnde of i-m-^-iiaplitliol sulphide eaiiiiot be (|Ualitatively distin- 
giiislied by iiiciins ol its chemical behaviour from iiaplithathioxin ; 
ill met. both exhibit ihc characteristic leactioiis of the tliio.xin 


structure, ami. so lar as our cxperiiiieiiis have been carried, only 
minor (jiiaiililative dilfereiiccs in the reactivities of the two 
mbsuinces can be detected, the siilpbur in the mo-derivat,ve beinv 
soiiiewlirtt less reactive than that in iia]ththathio.xiii, J-'or tlics? 
reasons it is clear that tlie thio.xin structure for this .aiilivilride 
irmsl be adopted. It now remains to discii.ss the relative sitmation 
tn til - ilnoxm complex and the naphtlialeiic nuclei. In previous 
papem it has been pointed out that since naphlhol sulplutle is 
lormed by rcdiiciiig ^-iiaplilliabulplioiiiiim-quiitoiie (VII). and is 
om-b.scd thereto by mild oxidising agents, the positions of oxvgeu 
aiKl sniphur in this sulphide must be the same as in the quino'iie, 
lilt IS, 111 tlie and a-positioiis respectivclv, as indicated In- the 
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TbU arrangement is the same as that assigned for otlier reasons 
to ^-naphtbol suiplndc (some of these are quoted in T., 1912, 101, 
1146, 1420). Without now discussing the ultimate structure of the 
<'i'o-sulphicle, it is sufficient to repeat that since tlie ^^/znaplitlia- 
thioxia is obtained from this by dehydration, it is to be e\pccie«[ 
that the tliioxin arrangement which is formed should occupy tiic 
same situation (as in IX) as the several components. Otlier 
evidence leading to the 0/3 structure for /.vonaplithathioxin may be 
adduced from the production of derivatives of this subslajice from 
j3*uaphthasulphonium-quiuoae (VII), whicli contains the sulphur 
and oxygen in these same positions. The quinoae is almost quanti- 
tatively converted by cold acetyl bromide (this paper) or warm 
acetyl chloride (T., 1912, 101, 715) into halogen derivatives of 
?o!onaphthathioxin. Reviewing these facts, it appears that there 
is as good evidence for accepting the o/9-structure for fsouaphtha- 
thioxin as for naphthathioxin. 

It may be further remarked that the diuaphthyl structure is not 
present in the ijo-derivative because; 

(1) This arrangement does not exist in the /so-su!phidr, since that 
compound is converted " into the quinone by loss of only two 
atomic proportions of hydrogen. Moreover, the /so-sulphide is 
converted into ;3-nnphtliol sulphide by reaction with aqueous alkali 
hydroxide. 

(2) XaphUiathioxin is not converted into /sonaphthathioxin by 
oxidation. 

All the data thus lead to the conclusion that- the skeletons of 
these two naphthathioxins are identical, and, if this is admitted, it 
appears impos-siblc to find an explanation of the isomerism without 
some reference to the stat-e of the naphthalene nuclei contained bv 
the sul/stajices. It seems that the sole objection which can l-c 
uttered against the identity of skeletal structure is the possibility 
' Kxjniiiu'.uts proving tids will be publiblieU iu a sub.-eipiiar papci. 
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! Iiat during the dehydration of either naphthol sulphide some shift 
of the thio- or oxygen groups may have taken place. In view of 
previous knowledge it seems highly improbable that such rearrange- 
jiient should occur in naphthalene derivatives with reagents such as 
phosphoryl chloride at 100°, cold chlorosulphoiiic acid, or boiling 
occtic anhydride, which are those used to effect the dehydration, 
There is still less justification for assuming that in the formation 
of tlje iso-derivatives from naphthasulphonium-quinone rearrange- 
ment .should take place with cold acetyl bromide or acetyl chloride. 
On general grounds, therefore, it seems that this objection against 
(he a/3-structure for either substance cannot he urged with success. 

.Moreover, it may he remarked that to break up the thioxin 
roniplex requires mucli more violent reagents than those employed 
for dehydrating the sulphides, and hence it is difficult to provide 
analytical evidence which would 1» free from the same objection. 

tVo do not, however, wish at present to make further deductions 
a.s to the nature of the isomerism of these substances, but prefer 
to postpone this until the case can bo completed by inclusion of 
the parental snlpbides in which the individual characteristics are 
more pronounced. 

It may be of interest here to draw attention to the fact that 
perusal of the literature will show (liat already there are known 
several examples of isomeric naphthalene derivatives in which the 
fnhstitiients occupy the same positions; and a possible explanation 
of their nature has boon foreshadowed bv Willstatter (Bn 1911 
44. 3431), 


It remains, finally, to remark on the general relations e.xisting 
ill this group of substances; hut a detailed description is unneces- 
.smy, since they are sufficiently evident from the accompanying 
-A-Naplitlii.l f) Naphthol 
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scheme. On inspection it will be clearly seen that there is 
inlirnatc relation on the one hand between the quiiione ami tlip 
isn-serie?. and on the other between the normal series and jS-naplnliol 
or /3-naphtliol sulphide. 

Tlie conclusions may be summarised as follows : 

(1) Dehydration of fso-/3-iiaplithol sulphide yields /^onaplulm. 
thioxin. which possesses the simple molecular weight. 

(tl) Tin's snhstanco is isomeric with the naphtliathioxin oljtaiiiod 
by dehvdration of j8-naphthol sulphide; both substances contain 
the thioxin structure. 

(3) Since the parental sulphides contain the thio- and oxvrpti 
groups in the a- and 3*positio»is. it is inferred, with some reserva- 
tion, that this arrangement is present in tlic anhydrides, 

(4) The /.sanaphthathioxin is elc^ely related to the naphtlia- 
sulphoniuni-quinonc. 

Expekiiiental. 

JJi of Snfhfliafhiox'ui, 

It is unnecessary now to de.scribe the preparation of the parent 
.substance of the group, for tiiis lias been previously dealt witli in 
another paper (T-- 1012, 101 , 714. and Mauthner, he. cit.). In 
addition to the reactions menliotied in subsequent paragraplis, otli 0 r 
chaiacteristics of this iiaphthathioxin mav now be de.?cribed. 

Ferric chloride added to tlie cold ethereal ,<4olution yields a 
green thioxonium double salt. The substance also is oxidised by 
cold concentrated sulphuric acid, a blue solullon of tlie sulphoxide 
being formed. ^Moreover, when this naphtliathioxin is boiled with 
H cuncenlra.ted alcoholic solution of picric acid an insoluble reddisii- 
lirown picrate i.s formed : this is decomposed into the original coiii- 
ponents by treatment with .aqueous alkali livdroxide, 

A cryoscopic determination of the molecular weight of napliili i- 
thioxiii wa-s made in molten naphthalene with the following result : 

0'220 ill 15 of naphthalene gave A- 0‘345. M.W. — 'JO?. 

Cb„lI]-.OS requires M.W.^300. 

The sample of naphtliathioxin u.'ccl melted at IGtrh 

yiiphthnthiu.rin i).ad(, 

For the properties of this suh.sta.iicc and the mode of preparation 
from naphtliathioxin and nitric acid reference is made to a previous 
jiaper (T.. 101. 711). Wlieti a solution of the oxiih‘ {and 

liydrogci! broinith.q iji ;jL-etic .acid is warmed, the grei'ii (liioxcjniuin 
salt is precipitated. 
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Dwhloronnjihlkathioain, 

Naplithathioxin oxide was dissolved in hot glacial acetic acid, and 
tiipn concentrated aqueous hydrogen chloride was added until a 
f .;nt turbidity appeared. When the mixture was further warmed 
,iii the water-bath a mass of yellow needles was rapidly precipitated; 
-jncl after these had ceased to accumulate* the solid was collected. 
T'reliminary experiments showed that this substance was a mixture 
of mono- and di-chloronaphthathioxins which was very difficult com- 
jilelely to resolve by fractional crystallisation. 

l?i order entirely to convert the material into the dichloro- 
L'Oiuponnd it was re-chlorinated by a repetition of the foregoing 
process. Accordingly, the substance was converted into the 
jnixture of oxides by means of concentrated nitric acid (see T.. 1912, 
101. 714), and these were again treated with hydrogen chloride as 
dcseril.’ed in the foregoing paragraph. The product formed an 
(trange-colonred mass of needles, which contained a small quantity 
id nitrogenous material. In order to remove this impurity and 
some oxide of tlie dichloro-dcrivative wliich was possibly present, 
the material \v,as dissolved in hot tetrachloroethane and reduced in 
ihis .solution with a small quautily of acetic acid and zinc dust. 
After a few monients’ action tlie .solution was filtered and set aside 
to cool, when dichloroiiaplithathioxin separated in an almost pure 
coiulition. The subj^lance w.hs further purified by recrystallisation 
from tetrachiorocthane. when it was liaally obtained in large, 
lenion-vellow needles, which melted at 273'^: 

U l070gavo0-2o40 CO, and 0-0232 H.O. C = 6-l 7; H-'J’O. 
iV1670 0 1303 Ag'Cl. Cl-lO'S. ' 

th„H^,iOCl..S re<}uires C- IT. -2*7; Cl -19*2 per eenl. 

iy>rhh)niini phthoOiio.r'ni imparts a green colour to warm sulphuric 
acid ; it is sparingly soluble iu most cold organic media, and is not 
furtlier rhlorinaled by a hot mixture of hydrogen dloxirle ami 
livdrogcn ehloride in acetic acid. 


Dihrnni'fuaphfhdfhio.iin^ l!r. 

A solution of niphthathioxin in warm glacial acetic acid 
mixed with a solution of five atomic proportions of brumiiie in the 
same solvent. A copious, green precipitate of the thioxonium 
imomifli' then separated, lint on continued warming on the wnTor- 
h>il!i this wa.s iinaily converted into a vollow, crystalline >nlid. 

licti tlu' cli.atjge was com|)letc the solid was collected and [Uiriiicd 
hv 1 1 ci vst;ilIisa(ion Irotn hot letrachluroctiiane ; 
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0 1206 gave 0-2330 CO 2 and 0-0262 H^O- C-52-7; H = 2-4. 

0-1548 „ 0-1276 AgBr. Br=r35-07. 

CiuHnjOBr^S requires C=^52-4 ; 11^2-2; Hr--34'93 per cent. 

Dihromonaphihathioxin obtained in this manner melted ;ii 
279 - 280°, and formed broad, well-defined, yellow needles. Witli 
warm sulphuric acid -it gave the same colour reaction as tlie 
dichloro-dcrivative. When the substance was warmed with exce^,? 
of bromine in acetic acid, no further bromination of the nuclens 
was observed. 

Saphthafltioxin Dioxide, Cmi 

The preparation of this substance from naphthathioxiu hv 
oxidation wilh potassium permanganate has been previously men. 
tioned (T.. 1911, 99 , 415); but since the product then obtained was 
obviously impure, the means by which the pure substance 
made may now be given. 

One gram of naphthathioxin was dissolved in warm acetic acid, 
and an equal weight of finely divided potassium permanganate Wf3s 
gradually added with sliaking. Wlien the action was coniplete the 
liquid was mixed with w-ater. and then, after addition of sulphurous 
acid, the solid was collected and washed. At this stage a small 
quantity of the product was treated with concentrated sulphuric 
acid; the production of a blue colour indicates the presence of 
sulphoxide. and. if this was observed, the whole wa.s submitted (0 
renewed oxidation with half a gram of pcniiauganate. 

The substance was again isolated as before, and when dry was 
rccrystallised first from acetic anhydride and finally from liot 
pyridine, from which it separated in colourless needles: 

01018 gave (>'269S CO., and 0-('337 ILO. C--72-27; n--.3-68. 

requires C = 72'29; H = 3'6 per cent. 

Naphthathioxin dioxide is sparingly soluble in most organic 
media; it does not impart a colour to strong sulphuric acid, aitt! 
when rapidly heated it melts at 293 — 295°. 

Derivuiive^ of aphthntkinxin : vi^oXiiphthathioxin, 

{<!) For the preparation of this subsUnce from tlie acetyl deriv 
ative of ?so /3-iiaphtliol sulphide and acetic anhydride reference is 
itiade to a previous paper (this vol., p. 340). No iTn|)ioveiriont 
render the yields of tho process more certain have been tnadc. 
It may be added that when only small quantities of the ihio.xiii 
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liave been formed they may be conveniently isolated from the bulk 
,>i llie unchanged acetyl derivative by warming the whole with an 
iilioliolic solution of picric acid. The insoluble picrate is then 
rollccled and decomposed In the usual manner. Instead of employ- 
ing the acetyl derivative, the fso-sulphide may be used in this 

jns'imration. 

ih) For the preparation from !SO-j3-naphthol sulphide and phos- 
|i!ioryI chloride reference is again made to a former paper (T., 1912, 
101. 1146). The product was identified by comparison with that 
f'iven by the sulphuric acid method (sec below). The yields are 
vriy poor. 

(f) From Chlnroml pliniiir. Arid and ha-fi-h’ajththnl Sidphidr . — 
Si.s crams of the sulphide were added in small portions to 2.1 grams 
of clilorosulphonic acid, which was kept at 0°. During the addition 
ilif solution was well stirred, and when all had been added the 
iiii.sturc was kept at the atmospheric temperature for fifteen minutes 
laforo being poured into a large bulk of ice-cold water. The suhse- 
iHio!il isolation and pniification were conducted as described below 
(rf). The product was identified with that obtained by interaction 
of the sulpliide and acetic anhydride [(o) and this vol., p. 340]. 
The yields are somewhat less than those obtained by the sulphuric 
.'U'iil method. 

(d) From Snlp/iurlc Arid oi/d ho-^-yaphlhof Sn/plidr. — Experi- 
raciits dealing with the interaction of this sulphide with sulphuric 
acid have been previously described by Ileuriques {Ber., 1894, 27. 
2399), who states lli.ai a dinaphthathioplien melting at 147° is 
oliiaincd in yield of about 60 per cent. We have frequently 
repeated this experiment, but have never met with the Ihiopheii 
derivative, obtaining instead the isonaplithathio.xin in yields vary- 
ing between 50 and 60 per cent, of the theoretical. The melting 
point of this prodtict lies at about 147—148°, but it contains 
impurity, which is diilienlt entirely to remove, for the higher 
iiudiing point (l,"i2°) of i.'vmaplithalhio.xin prepared bv tlie acetic 
iiiibydride method is reached only after prolonged crystallisatiuii. 
In preinuing the substance we have found most suitable the 
liiiciiillv described conditions .adopted liv Heuriques, but it is 
•advisable to use other means of purification. After the siilplniric 
acid solution lias been mixed with waiter, the solid is collected and 
separately treated with exces.s of aqueous alkali hydroxide; it is 
then ag.iin collected and washed until free from alkali. The dry 
niafeii.il is fheii cxtractsil in a. Soxlilel, apparatus with Ian benzene; 
itie removes the rcipiirod ,snb.st.:itiep. leaving undissnlved a small 
nii.iiitily of blue material. The latter is not easily removed bv 
directly crystallising the crude material from acetic acid; but after 
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e\’fra('liun with lienzeiie the product may be readily purified 1,\- 
recrystallisation from alcohol or aoetic acid: 

0 09G4 gave 0-2S24 CO., and 0'0361 n.,0. C = 79-8 ; H-4-2. 

C’:,{,II,oOS requires C“S0'0; H=-4'0 per cent. 

The molecular weight was determined in tnoUcii naphthalene : 

(V'dlUf in IT) of naphthalene gave A- O a 10. JI.W. — 292. 

C.,(iH,„OS requires M.W, ^330. 

The molecular weight of i.<o-)3-naphthol sulphide, from whicli (li^, 
anlivdridc was prepared, was also determined : 

O in ]2‘21 of benzene gave A~0'300. M.W.^^319. 

requires M.W. = 318. 

Analysis of the product obtained by the acetic anhydride method 
has been previously given (this vol., p. 34S). The ideutiiy of ihf. 
substance from tlie two sources was further established by (a) tlic 
identity of melting point (152'') taken alone or mixoil with oiic' 
another. (^/) hv conversion into the same dibronio-derivativc (?po 
later), and (c) by conversion to the same dioxide. 

wA'aphtliatliio.xiu when pure does not itnmediafcely yield tlie 
blue colour witli sulphuric acid, but after some time the coloui' 
craduallv develops as oxidation to the sulphoxide proceeds. 5Virli 
naphtliathioxin the production of tlie colour is almost instantaneous, 
and this shows that there is a slight difference in reactivity hotwern 
tlie two suhstances. Otlier chemical bel)avionr of this isonaphtlin- 
thioxiii is similar lo that already given for naphtliathioxin j in faci. 
it i.' dillicnlt qualitatively lo distinguish the two substances. 
luixliirc of /Vonapht liathioxin and tiaphthalhioxin melts indefinitely 
at about 120^. 

(./) OiyJuhoii ■rill, yitrir -fukc the oxiclc of n:ii)litii,' 

tiiioxin. the /.'Vy-ilorivalive may be prepared lyv the interaclion ni 
i.'7/iiaplitliaf hioxiii with nitric acul (D I'l). However, it is difllciilt' 
to purifv the produid. for it contains nitrogen, nob only as nilifilc, 
1iut also attached to the niiclens. The nietlio<i is therefore not to 
be recommended. 

Oridafiot! ,rifh U ;i<!ri>iji n Dioridr. — Two grams of ?.'Oiia|)li- 
ihatliioxin were mixed with H* c.c. of warm acetic acid, and liu'N 
r5 grams of hvdrogcn dioxide (30 per rent.) were added. On 
shaking the w:.nii mixture, the remaining j.soiiaplitlia-thin.Kiii 
(iissoivctl. and in c Ouwi time the required substance began le 
separaic. Tin- reaction wa.- conipleted l»y furl her warming, aii'i 
Uie crv.sLalliiie solid was limdiy coilectdl (i f gramsj from ih(' mM 



NArHTHATITinXIN AND ISONAPHTHATHIOXIN. 


9T1 


liquid. The product was recrystallised from hot pyridine, in which 
it ivas readily soluble. 

nph thaihimin forms broad, colourless needles, which melt 
tvlieii rapidly heated at 278—279°; if this temperature is main- 
taiuf'd a few moments after fusion, profound decomposition sets in : 

0 1027 gave 0-2842 CO. and 0 0372 H.O. C = 73-3; II = 4 0. 

ConlljjOjS requires C = 75 9; 11 = 3-8 jjer cent. 

The substance gives an intensely blue solution with sulphuric 
a,cid. If aqueous hydrogen chloride is added to the solution iit 
acclic acid the green rolour of tlic tliioxonium salt appears, but on 
wanning this disappears, and gives place to a cryslalline precipitate 
o( a mi.vture of t-hloro-dei-iv.alives. On oxidation it is converted 
into the dio.xide. These reactions indicate the presence of the 
tliionvl group. 

The nitrate is much more soluble than that of naphthathioxin 
osi.le (T., 1912, 101, 714). 


(ri) from '(phl/wsiil iih'iiiiiiiii-riuitioni’. — The jireparatioii of 

tlie sulustiince from this source has already been fully described 

(T„ 1912, 101, 716). 

[h) From isoyaplitluii/iioiin O.ritfr.—'rho mcxle of preparation 
iroiii the oxide by means of hydrogen chloride was the saine as that 
.iesi-nbcd for diclilorouaplitliarhioxin (see above). The product rvas 
iilcinificd with that made from the quinone («) bv means of the 
uieltiiig point of a mixture (-23.5°). 

I' I From 'm>yo]th1hiillnoriii. — This substance was dissolved in 
but acetic acid to which a small quantity of acetyl chloride had 
been added. Then hydrogen dioxide in slight exco,ss of tliat 
required by tlieory was added. After the lapse of a few mimues 
iiKtre acetyl chloride was added to the hot mixture, which was then 
ivaniied on the water hath for half an hour. Tlie copious precipi- 
laie was collected and rccrystallised from hot tcti-,achloroelhane, 
"lieu clichloi-o;.<mia])lith.athio-xin was obtained in vellow, tlireaddiko 
■ i-ystals, which melted at. 235°. whether heated alone or mixed with 
1 samjilc made from tlie quinone. (Found, C = 64'01; H = 2 9. 
2.;„H,„0(TS requires C 65-U; 11 = 2-7 per cent.) 

/Ff>r„m-,;.oo „, t ,„ll;,l}r<j^>(',„ll,l!,. 

C'l /■r,,/,j The preparation from louiaphlha 

'‘'uxiii ublaiiied fnmi the urn snlplndc ivitli acetic anhydride li.o 
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been fully described in a former paper (this vol, p. 349). 
profess lias been carried out with a sample prepared by tlie 
stilpliiirii* acid method, and the products from the two sources wei^ 
identical (m. p. 245°). 

(5) From yaphthasidfhntiium'quinouc. — The same dibroino- 
derivative may be prepared from this quinone by (i) reaction with 
bromine in acetic anhydride, or (ii) bromination of the product 
obtained from the quinone and acetyl bromide. Full details of tlie 
processes have been previously given (this vol., p. 351). It is, 
iiowover, important to add that on repeating the latt,er preparation 
(ii) we have been able to isolate the thioxonium bromide, wind) 
according to tlieory (see T., 1911, 99, 97G; 1912, 101, 711) shoiilr! 
be formed at the penultimate stage of the reaction. In these later 
experiments it \va« found that if the solution of the quinone in 
acetyl bromide was kept at the atmospheric temperature it solidified 
to a mass of the green thioxonium salt. This was collected, washed, 
and then boiled with acetic acid, when the impure monobromo/so- 
uaplitliathioxin described in a previous paper was obtained. As 
before (this vol., p. 751) this melted at about 178°, and on analysis 
was found to contain from 1 to U per cent, of bromine in excess 
of that required by theory. Brontination gave dibromofsonaphthar 
thioxin. 

\s.oy(ii>hUiaihi,ixin- Unt > iJ( , 

The preparation of this siib.^tance from (ft) i.<!onaphthathioxiu or 
(5) the oxide tlicreof was conducted precisely as described above 
for napbrhatliio.xiii dioxide. It may be added that the sarac 
substance was obtained whether the thioxin employed had been 
made from the /Vosulphide either with sulphuric acid or acetic 
anhydride. The product was crystallised first from acetic anhydride 
and then from hot pyridine; 

OdOlS gave 0’2fi81 CO-, and uOd.rn il,0. C-.7I'83; n-3'8. 

requires C — 72‘29; H-3’6 per cent. 

isoyajdifhathio-riii dror/flr forms colourless plates, which melt at 
244°. A mixture of this substance with iiaphihathioxiu dioxide 
melted indefinitely between 225° and 235°. 


I'v|VK!>riV ( ilLLtfii:. 

UmVUI;>IIY O)- I.-IMIIIN. 
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NClV. — Slmlii'.t of Dynnmic /.vxi/irrlsiii. I'ort .V7I' 
StK'CHS.'tive Itiomeric Ckaioji^ m Coinphori-n rhu.i'ifl- 
amiilc mid Ca mpli orcarhoxyp ipo ridid o. 

By Thomas Marttk Loavby and Walter TIamis Gr.ovni. 

In nearly every case in which mutarotaticn curves liave been 
e.-jainiiied, they iiave been found to conform more or less closely 
to the requirements of a simple unirnolecular law. Special interest 
altaohea therefore to the study of any substance which provides an 
pxoeplion to this well-established rule. 

Preliminary observations of the amide and [liperidide of caiiiphor- 
carbo.xylic acid (P., I'JIO, 26, 162) showed that these substances 
beiiaved in a totally dilfcrent manner as compared with all that harl 
been studied in previous papers of the present series. Our attention 
ms specially attracted to a “ period of induction,” during which 
the rotatory power of the solutions remained practically constant, 
and to a '‘point of inlle.xion,” which indicated that the velocity of 
cliaiige increased gradiially to a ma.Nimnm before file usual decrease 
,af velocity set in. 

A matlieriiatical investigation, carried out in collaboration with 
Jlr. W. T. John (T., 1910, 97, 2634), showed that curves possessing 
these characteristics might he produced by two successive isomeric 
changes, of which only the second was accompanied by any marked 
alteration of rotatory power. At the same time, liowever, the 
e-xisteiice of certain very marked limitations was establisheil. Thus 
it was discovered that the point of infle.viou must occur at a very 
early stage of the action, since the mavimum velocity must be 
reached before the change had proceedeil to the extent of 2G'4 per 
cent, of its total range, A similar limitation was found as regards 
the slope of the tangent at the point of inflexion. If the tangent 
were produced to cut the horizontal lines reprcseiiiing the iidiial 
and the final rotatory powers of the soUition, it was shown That the 
ratio of the intercepts on th’se two lines could not in any circum- 
stances exceed a maximum value of 0'O939. 

These limiting figures were, however, exceeded in the case of the 
very first curves that were pfotted for the uiutarotation of the 
inperidide, in benzene (sec the full curves a and h of Fig. hi. Two 
I'urves were plotted, which coincided with one another with remark- 
able arcuracy. These did not roach a point of iiillexioii until the 
ebaiige had covered some 35 per cent, of its tolal raiige, whilst the 
ratio of the intercepts '' was as bigii as 0140. Wliilst, therefore, 
till- gciiPial eharacler of the curves was similar to that wLicli would 



014 


LOWRY AND GLOVER: 


1)0 produced by two successive isojneric elianges, it was clear 
the cases whicli were being iiivestigatetl were more complov, ,,|j 
probably involved more than two changes and more tlnui 
isomerides. 

No difficulty was experienced in accounting for the comploxity 
of these actions. In the paper in which they were first descrilied 
(T,, 1912, 101, 1902), the amide and piperidido were represeuied 
hy tlie conventional fonnulje : 




CH-CO-Nll., 

CO 


and 


’ ” CO 


(1).M 


Each of these formula;, however, may represent- either the a~ or 
the a'-compound, a type of isomerism tliat has been fully iiivesti;^;Ue(l 
ill the ease of tlie lialogen derivatives of camplior (Kippiin;, 1’,^ 
1905 , 21, 125; Lowry, f., 1906, 89, 1033). 

Tlie onolic inodilicalions : 




C\H,,<ii‘ 

* " X’-on 


and f.hH 


^c-co-Na,ii„ 

C-Oll 


( 3 ) 


(which provide the most obvious mecliaiiism for the inlercoiiverslon 
of the o- and o'-diketoiies formulated above) should e.vist in only 
one form; but this is no longer true of Ihe eriols of the liydrosy- 
uiethyleuecamphor ty])e, each of which may e.vist in two well-dell nei! 
stereoiaomeric forms, thus : 



(vp/OU 


5) H 1' 


( 1 ) 

, ( 5 ) 


Amide, l‘i|.ehihJo. 

In addition to tliese ttve isomeric forms, tliree additional mofliii- 
catioiis are rendered possible in tlie ease of the amide by converting 
tlie •CO’NH., group into •C(0I1);N1I, As, however, the isomerism 
of tlie amide does not appear to be more comple.v than tliat of the 
piperidide, it is scarcely necessary to consider these in detail. 

This multiplicity of possible isomerides is not altogether excep- 
tional ; for instance, dextrose and galactose may be represented liy 
at least four formulae, benzoylcamphor, hydroxymcthylenccamplior, 
and aminoinetliylenecaiiiphor by five formuiae analogous to tlinse 
given above, and nitrocaniplior miglit lie rejireseiited in not less 
than seven different ways. In most cases, licnvever, there .are one 
or two isomerides, such as the normal and psoiido-foniis of iiilni- 
camphor, which predominate to such an e.xteiit that all the otlicrs 
may he left out of account in seeking to interpret the niutarolatinn 
plieuoiiiena. In the two cases now under consideration, there arc 
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several isoiiioricles wliicli do not difler very ;iroatIy in 
or importance; the succe.ssivo isotncric proceed 

comparable velocities, .'uid each oxeiis a tlistiiiet itijliieiue on 
i,]ie lorm of tlie inutarotatiou curve, as, for instance, in curve / 
(FitJ. ^)> where the effects of three such changes can be seen 
flisiinctly. The unusual precautions whicli liave to be taken to 
(Tvstallise out a homogeneous substance from sueli complex solutions 
;(ie referred to later in the paper. 

One further cause of complexity miist he referred to at this point. 
The isomeric changes of the amide ami piperidi'le apjteur to depend, 
;,s iii the case of nitrocaiuplior, on the presence of traces of 
ulkaline (?) impurities, apart from which the different isomerides 
would be quite stable even in solution. Tlie relative quanlilies of 
the catalyst vary enormously, and exert a v< ?y large influence on 
the lime-scale of the inutarotatiou curves. Thus in a clean silica 
tube, a solution of tlie piperidide in benzene gave a Jiuitarotatiuu 
curve, which showed that the cliaiige was half-complete in eighty 
liLuns; in a silica tube that had l)econie cotitamiuate<l with a trace 
of alkali, tlie corresponding period was reduced to three, liour?. A 
liiucii more serious effect is seen in tlie iiifliieuce of these irii|jurities 
on the form (as distinguislied from the scale) of the curves. Tlie 
mutiirotation curves for solutions of tlie piperidide in benzene 
[ihvays showed a well-marked period of induction, indicating clearly 
tliai the first of the successive changes was not accompanied by any 
)[iai'ked alteration of rotatory jiower. The relative magtihudc; of the 
period of induction, however, varied con.dderahly in the different 
curves; a solution winch was observed in a clean silica tube showed 
a period of inductiou e.xtending over two hours, the change being 
iiiili-cDiiijilcted in 100 liours.a ratio of I to 80; in au alkaline silica 
nihe the correspomling limes were half au hour ami three liours. 
and the ratio 1 to G. The j)erio<! of induciimi in the well-cleaned 
hut still "dirty” tube is exaggerated by the gradual absorjuicui of 
impurities, but it caniioL be atirilmied entirely ro jhi> effect, as no 
such perioil was observed when alcohol or heptane was used rs 
solvent, nor when expcrimenls wore made with liic amide insicuil 
of tiic piperidide. 

Exi’lUU.MF.XTAL. 

Mutarotaiiun of (ftc Anit'/t. 

Great difficulty was exjierieiiced in prcjiaring the amide in siicli 
a form that only one of the i.siiiueiddcs was contained iii the 1‘uiished 
prudud. The pearlv scales which usual] v sc[)arate from solution 
vaidfd in rotatory power from r -H' to t ft’ , ami were 

evidently not homogeneous. jl was hoped liial hojiiogeiieous 
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material miglit be obtained by soaking tliese minute cryslab i 
lieptane, and by extracting them re])eate<lly with this solveni I„,j 
wlimi well formed crystals of the amide were at last olrtaineil 
etliyl acetate by slow evaporation, it was found that these atteiii|,is 
had been unavailing, and that the pure amide was practically devoid 
of rotatory power. This conclusion was confirmed by the exaniina 
tion of crystals which had separated from benzene in weltfornie,] 
tablets, but which became opaque too quickly to allow of gonioinetric 
examination ; these were found, like the crystals from ethyl acetate 
to be almost entirely inactive. Mutarotation curves for the (rude 
amide, purified by ordinary methods and dissolved in alcohol, ,are 
shown by dotted lines in the upper portion of Fig. 1 ; the corre. 
sponding curves for homogeiieons material, crystallised from lienzeiic 
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ahd from ethyl acetate and dissolved in alcohol as before, are shown 
by full lilies in the same figure. The broken line sliows the imifa- 
rotation of a homogeneous specimen of tlie amide, crystallised froiii 
ethyl acetate and dis.solved in benzene; the dotted line in the lower 
part of the figure represents the mutarotation in benzene oi 3 
somewhat less pure specimen which had been prepared by allowiiij 
a solution in benzene to evaporate to dryness. 

All the curves arc marked by two cliaractcri.stic features : (1) 3 
long run during which the curve is cither straight or miicli less 
curved than the uuiniolecular law would require; (3) an initial looji, 
in which the curve droops away from this line, but returns to it 
in the course of two or three hours. Both features point to tlic 
occurrence of successive isomeric changes. The initial loop apjieais 
to correspond with the period of induction of tlie piperidide, auil 
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;^i,^ge3t9 that tlie first product of cliango is a substance of relatively 
small rotatory power. The straightening out of tlie curve would 
lesidt naturally from the occurrence of a series of cliauges, each 
;nroiiipanied by an increase of rotatory power. The effect would 
[jt* to stimulate the growth of rotatory power by a fresh isomeric 
cliauge, just as it was beginning to flag in view of the approaching 
completion of the preceding change.^. Two successive changes would 
probably not suffice to account for the form of the curves, but it 
is evident that the appearance of a third or fourth product of 
ciiaiige might .stimulate tlie growth of rotatory power at still later 
periods, and so keep the curve nearly straight almost to the end 
of the action. 

The numerical data for the three most important curves are 
reproduced in table 1; 

Table T. — M ulaTotution of Camphorcarhoxi/hi/nuh. 

(a) Crijsf. Ethyl ActfatCy Viss. Alcohol (5 grams/100 c.c.) 


I'hit’ (liDurs) 

Od 

0--2 

0-3 

0-4 

i j r. 

*)-0 

0-s 

1-0 

1-D 2 0 

2 fi 



- 0 -2 

+ 0i 

0-2 

U 3 

0 4 

0-0 

M 

1-4 

2 7 3 7 

•I'h'' 


3 0 


4-0 

•1 .D 

DO 

3 0 

<•-0 

10-0 

11-0 I2d 

14-2 




7-1 

S’2 

0-4 

10-4 

17 2 

r.*-o 

21-0 

23-3 2D'; 

29 -3 • 

TiiiiPlhyni's) 

22 

2t> 

3'» 

33 

34 

30 

1.^ 

50 

r.i 52 

53 

[“Liii 

43-4 

,'i0-3 

DO -4 

00-7 

62-3 

orj- 

^1-1 

SI V 

•''5 4 80 -5 

'■v3' 

Tiiiie dicttis) 

y-1 -d 

DO 


DO -4 

rtl 

71 

•SO 

l-'iriftl 



i.i 

00-3 

01 3 


!'4 7 

00 0 

1*0 -0 

loo-l 

100 ' 



(^) 

Cryst. BenztnCy 

JJiSii 

. Alcohol 

(5 grams/ 100 o.c.). 


Tiiii-- (hotu-s) 

0 1 

0-2 

10 

2-4 

31 

3 -.7 

4 ') 

12, 

i-> O'N 

ro 



•f2-3 

2 7 

ID 

11-3 

10-.' 

i:'-2 

-Jl-O 

2 1 

•2.5 '9 .•;l-4 

r.'j ',f 

Tiiiif (liniirr?) 

71 

Slj 

<>'0 

12 4 

ID-l 

17'! 

10 '1 

20 1 

21-0 

2r0 



3S-3 

41-3 

40-5 

0*1 -4 

70-7 

77-3 

j-o-i 

'4M 

.'^.'•5 >7 1 

2"'l ■ 

Titm’(lii>ur<) 


20 

23 

30 

32 

42 

1-Tt:nl 




[“bwi 

91-3 

02 ■'.* 

1*4-7 

00 0 

L*7-0 

oy-o 

1000 




(‘•) Cnjit. Ethyl . 

icetate, Diss. Benzene (p 

grams/lOO c.c.) 


Tiun- lionrs) 

0-1 

0-2 0 

4 0 0 

0-s 

1-0 

2-0 

3 0 

fO 

D'O Oo 

7-0 


1-5 

2-0 2 

•y 3-0 

■ 4-7 

DT. 

l';-l 

ir.-o 

UVo 

24-1 2' '7 

O'j'f.r 

Time (lidursf) 

S'O ] 

lOO 12 

•0 13-3 

; 23-' I 

2.'. -'J 

2*^-4 

31 •" 

30'i' 

4S'‘i 01 'j 

yo-" 



30 •] 

3-4 40 

■2 r»2-i 

07-4 

0^'U 

00 •? 

71-0 

7o-'J 

72 7 73-> 

71 -l' 


3futarotalioti of the riptrididc. 

Ihe first experiments on the mutarotation of the piperidide were 
made with material which had been crystallised from alcohol, then 
dissolved in clean benzene, and transferred to a clean silica polari- 
^lu'ier tube for observation. Two series of experiinouts were made, 
‘i> .'hown by the data of table 11 and (6), and the full lui\c> 

vuj,. cm. ;; 0 



I.(m'KY AXI) fJUWKU ; 


fl [S 

uf Fig. " 2 . Alter t-lje Hist few hours the curves ruu togethei v aij 
;i closeness that is quite exceptional iu work of this kind i 
curves are particularlv smooth and regular in appearance, uii;, ^ 
well-marked period of induction; it was, indeed, the graceful 
acter of these two curves that supplied, the inducement to underiuke 
the mathematical investigation already referred to. 

The well-marked, crystalline character of the piperidide uspri 
these first experiments created the impression that no impoi .ant 
alteration would be effected by recrystaliising the substance j; jin 
ethyl acetate and using the well-formed crystals (prepared witi; tkir 
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greater ease tliaii in the case of the amide) for the mutaiotalion 
experiments. This anticipation was not realised. The initiui 
specific rotatory power of the homogeneous crystals was, iiidecfi, 
practically the same as that of the less well-defined material that 
had separated from alcohol. The mutarotatioii curves, however, 
differed in a remarkable degree, and showed conclusively that ilie 
constancy' of specific rotatory power wa,s not due to the complete 
purity of the earlier material, but to the fact that the isorneride 
that had been carried down with the cry’stals was substantially 
ideiitical in specific rotatory power with the main constituent; ifie 
existence of such an isorneride had already been shown to be neccs 
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ji V In (fXjilain llift oc<-.iirriMJCf nf a jjfriod oi' iml ikM ion in llnv-ib 
;„lution3. 

Hoinogennous iiiaterial was linaliy prepared Ijv nualiiiig tiirt 
\wll I'oi'iied crystals that had separated from ethyl acetate, stirring 
for several hours with heptane, draining, and drying in the air. 
T'nvo entirely distinct samples were used, and each solution was 
examined both in a clean glass polarimeter tube and in a silica 
vube that had become fouled with alkali. The rapid rnutarotation 
n\ the foul silica tube is shown by the dotted curves of Fig. 2 
and the numbers given in table II (c) and (e). The glass tube, 
which appears to have been exceptionally clean, gave the slow 
nuitarotation curves represented by the broken lines of Fig. 2 and 
(he data of table II (d) and (/). 

Table II. 

M tdarotatinn of Cainyhorcarhoxypi peridide. 

(a) Crpst. AU'uhol, U'lS^. Benzene (5 grains/lOO r.c.), 

(Jlenn Silica Tube. 

Tinirdioiirs^ 0-0."> 0 *1 TO -j-.'. 6‘;} ll'O -'4-0 34-'* 40 0 .Vi 0 70‘5 
t 24-3 24-] 24-1 217 24->i 2.V8 iJ'S 31 S 30'3 30'n' 


(b) Repetitinn of (a), uitJi Snim Specimen of Piperididc. 


I's) 

0 1 

0-4 2 0 

2 -24 

30 

3<i 

48 

54 


2.5-S 

25.5 25-.5 -2.5 3 2f 

*1 27-7 

2>-7 

2'.' 

32-7 

34-2 

’riim(Iit>ins) 

01 

72 7 s i:.i 

90 

lO.S 

132 

144 

I5i3 



36-2 

30-1 10*1 42-2 

44 2 

46-5 

I'CV 

.51-2 

.51 -li 

Tiiiif (ilavs) 

7 

7 -.5 S $-5 

9 

10 

i:. 

21 

4*1 

[a],^,| 

52 -O 

54-3 :>ii .5|-S 

o4 

.5.5 -fi 

. 5*) -3 

iiiy'i 

.50-7 


(c) CnjH. Ethyl .\celnte, Diss. Benzene (5 grams/100 c.c.). 
Fold Silica Tube. 


lli.’Ur.s) 

i.) • 1 0 '6 

VO Vr. 2 0 



2-9 3 0 

l4)„. 

23x5 23 -.5 

2.!-.5 -24-*' 24-7 

2-1 "2 27-».i 

2'" 2' -5 

22 '7 32 '2 

l'iuil-(llii|||>J 

3 9 1-.5 

4-9 5.5 6-0 

6-.5 7-‘J 

vu 

lir.) IVil 



33 0 33-.8 

35-4 37 3 4 

3>-0 33 -^ 

40-J U-.i 

12 1 ;3 

T,njr;ll‘'in>) 

12 0 12-y 

20 

2'5 -''' 

30 33 

4 7 

iR!>,i 

44-3 4.53 

51 9 52.8 :,3-5 

55-0 55 0 

.■'5 0 5<7'. 

5-^4 50 -3 


(d) Same Solution, Clean Tube. 

Time (liomw) 07) *i7 VO V;'. 2-'J 2-3 2 :. 3 0 3:' 4 0 4 ;. .' 0 

247 217 247 247 25-0 2.5-3 2.5-3 25-1 25-'i •i:--,*; 257 2,5t: 

Huk' ( hr.ni>) 5-.', 0 -.^ s-0 9-0 lO'O 110 12-U 13 0 22 •-7'' 30 ::3-l 

!“1 i.:i 2.5-0 25'S 2(j-3 20-.5 2tJ-o 27-0 27-1 27-7. 2'.>-0 2', ''2 29-0 

1 i'l-- ilimusl 30 51 59 79 73 73 9 ^ jn-j 

“r 30'0 3i)-9 ;ll .31 i'. 32-4 32 *1 33 3 33 7 34 1 1 
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(c) 0/t/sf. Ethyl Acetate.^ Diss. Benzene (fi j^'r.itns/ 1 0U c.c,.), 
Foul Silica Tube. 


Tiino (lioiirs) 

OT) 

0-6 

0‘76 

OT 

10 

1-1 

12 

1-4 

IT 

17 

[^Ir.Kii-.- 

26 0 

25-4 

2ii-3 

27 T 

23-4 

20 -2 

30-1 

31 '9 

32 2 

337 

TiiJK‘(liouis) 

2 5 

3-0 

4-1 

4-3 

4T 

r.-o 

ti 0 

7-0 

8'0 

22T 

[*]r>4<ii 

38 S 

40-8 

46-4 

H }-2 

47-3 

49-1 

r.i -9 

.'■.3':') 

r.4 •(! 

66 -.5 



(f) Same Solution, Cleati Glass Tube. 



Time(lionrs) 

OT. 

OT 

0-7 

1-0 

IT 

2-0 

3-0 

4T 

60 

S-0 

w=« 

25 '4 

25 ‘a 

25-4 

25-2 

25-3 

2.V2 

25-4 

20 '4 

27-0 

28-2 

Time (hovus) 

21 0 

22 

27 

33 

42-5 

49 

63 

65 



Wwi 

32-8 

33-4 

36-1 

89-3 

43-1 

45-4 

40T 

60 r 




The first solution changed much more slowly than the second io 
both tubes; but by using different time-scalos tho curves are 
brought closely together, and show a very satisfactory agreement in 
the behaviour of the two samples. The two dotted curve,s, wbicli 
represent the rapid mutarotation in the dirty tube, show a very 
conspicuous period of induction, followed by a period in which the 
change of rotatory power proceeds with extraordinary rapidity; the 
remainiug portions of the curves show the long, straight run, to 
which attention ha« already been directed in the case of the amide, 
after which the change of rotatory power soon ceases. The two 
broken curves, showing the slow changes of rotatory power in the 
glass tube, were not followed to completion, although readings 
were taken during a period of several days. They show, however, 
a very important feature, which can scarcely be detected in the 
two rapid curves, and is altogether obliterated from the full curve 
for the lion-homogeneous material crystallised from alcohol ; tins 
feature consists in the appearance of two distinct periods of acccleia- 
tiou, and affords conclusive evidence that t-lic mutarotation is not 
due merely to one or two isomeric changes, but involves at least 
three .successive changes in the piperide, which must, therefore exist 
in at least four isomeric forms. These changes give rise : 

(1) to a period of induction, during which the first lorin is 
(dianging into a second form of equal rotatory jiower; 

(2j a period of acceleration and subsequent retardation, markiiu' 
the rise and fall of a third isomeride of higher rotatory power; 

(3) a second period of acceleration, due to the production of a 
fourtli isomeride of still higher optical activity. 

The second period of acceleration is followed by a "straight- 
run,” which may perhaps be caused by the appearance of a liftli 
isomeride, lint on this point it would be unwise to s])eak dogmatic- 
ally. 
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A few experiments were made on the inutarotation of the 
pijieridide in alcohol. The curves appeared to be approximately 
normal in shape, but the change of rotatory power from 
Joj .,,51 +112“ to +118° was so small that it was not possible to 
determine accurately the exact course of the mutarotation. 

Improved Methods for Measuring Changes of Soluhility. 

The increase of solubility with time was measured in the case 
of Imtli substances in order to determine the proportion of the most 
stnhlc form that was present in the final equilibrium. Important 
improvements on the methods previously in use were effected. 

(I) By crystallising the substance from ethyl acetate in order to 
secnie well-crystallised, homogeneous material, and at the same 
time to eliminate basic impurities, such as ammonia, by converting 
I hem into inert products, such as acetamide. 

(■-’) By using Kahlhaum's commercial heptane as .solvent; this 
ha.s the advantage of being cheinically inactive and readily freed 
from moisture and basic impurities by distilling from phosphoric 
o.side; a-s compared with the light petroleum previously employed 
(T., 1904, 85, lo46), it is more homogeneous and less liable to 
evaporate during stirring and filtration, but still sufficiently 
volatile to allow the filtered solutions to be evaporated without 
undue heating. 

(3) By adding the finely-powdered solid at intervals of a few 
seconds, and in quantities of a few centigrams, to the vigorouslv- 
Stirred solvent tlirougli an aperture in the cork at the top of the 
tube; under these conditions the finer particles, which usuallv 
disappear in the first stages of the dissolution, are retained for u.ae 
ill the proees.s of saturation ; complete saturation may tlius lie 
seeurerl in the course of two minutes, and only a small e.x'ccss of (he 
solid need he eniployed. 

Sahihility of Amide. 

I ery great difficulty was experienced in preparing the amide in 
a homogeneous form suitahlo for experiments on solubility. 

the first experiments were made with amide crystallised from 
light petroleum. Three successive extractions gave the followine 
solubilities ; ° 

Tilltiul . , 0"(Jil I'iivil ii’Qi'iI !' i* ' 1 

^1' ' ..1 aim-le 

” o+b rnJioT"" 

lo the third o-xporinicnt observations were made at short intervals 
'Her mixing ihe amide with the solvent, as the cliauge wa- 
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evidently a rapid one; the actual figures were: 10 min. > 0'4] ; 
20 min., 0'46; 40 min., 0'53; 80 min., 0'68; 160 min., O'T.d; 
280 min., 0 73; whence by extrapolation 0 min., 0'38. As [i;e 
material for the third experiment had been stirred for several days, 
with two successive quantities of heptane, then drained, and again 
washed with heptane, it was thought that the initial value might 
he accepted eis representing the true solubility of the pure homo- 
geneous unchanged amide. It was not, indeed, until experiments 
with well-formed crystals had reduced the initial value to 0’24 per 
cent, that the extreme difficulty of securing homogeneous materia! 
was realised. This difficulty is shown by a second series of experi- 
ments, in which 10 grams of a new sample, which had been purified 
most carefully by ordinary methods and finally crystallised out froiri 
light petroleum, were soaked with heptane for two months before 
use. Two grams of the product were stirred with heptane during 
two days, drained, washed, and powdered; again extracted for two 
days, drained, washed, and powdered; finally half a gram only of 
the powder, stirred with 200 c.c. of heptane, gave the following 
values : 

Time. *> 111 . 10 m. 20 in. 0‘5 d. U'Sil .'*0 «l. iitj <i, 1 Fiiiil 

Solul'ilily.. 0 '15 0‘37 0'.3S O'JS 0'4S O'fiO 0 til 

The remainder of ibe 2 grams was soaked with heptane during 
another sixty days, drained, powdered, extracted twice with 
heptane, again drained, and then gave the following initial value.?: 

('Time 0 ’ll. fi III. 12 m. 1 iTime 0 m. dm. 12 m, i 

\Soluliility... [0-20] 0’20 0 22 1 I Solnlnlity.. O'lil 0’3<i i 

These values agree with those observed when using well-fornicil 
cry.stals. but this agreement was only obtained after oj^eration? 
extending over a period of more than four months. 

Experiments with crystals which had separated from ethyl 
acetate easily gave concordant initial values, but the final values 
were readied with extreme slowness on account of the efficiency 
of this solvent in removing the la.st traces of catalyst from the 
crystals. The first specimen gave high values for the first two 
extractions; a third extraction gave during the first twenty minutes 
the values 0'20, 0'27, 0'32, 0'2o; mean, 0'26. A fourth extraction 
gave : 

fTiiue .'ini. 10 m. 20 m. 2 li. h. 1 Initial 

I SMluliility.. 0-24 0-23 0-2.^ 0 30 0 121 0 '_M 

A second sainplo gave a-t. tho third extraction; 16 min., 0'27. 
two hours, 0-29 ; final (several ilays later), a.tr the foiirtli 

extraction: ii min, n‘23; 12 min., 0'23; 18 min.. 0-24. A thinl 
"ariiple gave at the f!r-:|; extraciion of the whole/ quantity: 5 min. 
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3 - 10 min., 0'24; at a second extraction: 5 min., 0'25; at a 
,ivrd and fourth extraction: 


rTiiiic •via. 10 ta. 15 rn. 20 in. 30 in, 4 d, I Initial 

iSohihility ... 0-25 0-24 0-25 0 24 025 nr/jf 0-24 

^ Time, Id. 2cl. Sd. 4 d. 11 rl. 17d. SOd.l i.Tiial 

^Sol^l^ility ... 0-27 0-34 0 42 0-46 0 01 OT,:'. O OOj O iT! 


A fourth sample, which had already given correct initial values, 
n min., 0'24; 10 min., 0‘23, was extracted (a) with pure heptane, 
; with heptane containing a trace of ammonia : 

■ ] IVitliont iTime 5 ?n. 1 <1. 3d. 7 d. 18 d. 37 d. | Final 

auiiaoiiia USuInliility . 0-24 0'54 0'r,4 0 OO 0’6l 0 65 I 0 of. 

/j] Vitli I Time Id. 3d. 7 d. IS d. \ I'lii'il 

aimiioaia (.Sohihiliiy ... 0’.v3 O'.'iS O'r.fi O'OC -- j 0 uO 

it. will he noticed that the ammonia, which was added with an 
additional quantity of heptane at the end of one day, makes very 
little difierence to the rate of ch.ange, but as this particular sample 
happened to combine a low initial solubility with a rapid rate of 
cliauge it served to establish finally the correctness of the following 


values : 

lnili:il M.lul'ilily 0'24 

Kii»;il n'lliitility 0‘*;6 

iFitio 0':j6 


Solubility of Piperidide. 

The determination of the ratio of the initial to the final solu- 
bility proved to be quite as tedious and difficult as in the case of 
(he amide, several score of observations being made with different 
,?amples over a period of years. It will be sufficient, however, 
fo give the data for the last scrie.s, by which the ratio was finally 
i^stablished. The following values arc for six successive extractions 
of the carefully- purified sample: 

i l III. 1 SiM I 111. ITO j { .' iM 1 •'i.; i I . . 

I III in, 1 I llctn. I'S'P 115 III. I''-' ' . 

I .'mu, 1 "'I J .'mu. 1-871 I 10 111 . l-'V I j 7- 

11.' Ill- I '-:-) U-' 1 25 111. i-y-2i* ‘ ’ 

'rite following values are in conliiiuatiou of the last extraction: 

('0 Whh«>ut ( Id. 3 <1. ad. 16.1. 21 d. "Jl ■!. I Fiii.F 

|-il"-lidiiie 1 2->i0 2 05 2 .56 4-lP 1-12 1-24 4 26 I 4 2" 

(^•) IVith I 1 d. 2 d. 4 d. 7 d, 17 d. -22 d. 25 -1. | Final 

pijii-ridnif 1 2'26 2’yO 3-.''6 1-12 4-21 I'll T12 I I'ld 

In view of the fact that the solution with piperidine was changing 

several times more quickly than the solution to which no piperidine 
v>.i - added, it was cxnisidered safe to assume that the final solubility 
liad lici'ii re.ichcd when the two curves ca-me together at the end 
I iliimt a forlniglit. Afler longer periods tin-"* piperi<lidc npp. art d 
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to undergo some permanent decomposition, giving rise to soluMHtv 
values very considerably higher than those recorded above; bill 
the solution ^Yit•h piperidine gave steady values from seven to 
twenty-five days, no large error is likely to be introduced by taking 
as the correct values for the piperidide: 


Initial solubility 1 'S/ 

Final si'lubility 4T8 

Ratio 0'45 


The last series of values was more trustworthy than the earlier 
ones because care \v?,5 taken to evaporate the solutions at so ]c>\k ^ 
temperature that the piperidide separated in crystals, instead of 
remaining as a fused or gelatinous mass; it is believed that tliij 
point is of some importance in scouring acciirat-e weighings. 

It should also be added that the* difficulty of securing homogMui. 
oils material is closely associated with the inflected character of thf? 
mutarotation curves; both phenomena are dependent on the exist- 
ence of several dynamic isomerides of approximately equal stabilitv 
and on the occurrence of several successive isomeric changes proceed- 
ing so slowly aa to e.vert a marked intluence on the properties and 
behavicur of the solutions. 

Snf/imart/ and Gofichisionx. 

(1) The amide and piperidide of camphorc«'irboxy}ic acid give ri!;(' 
to mutarotation curves of remarkable complexity, 

(2) Thi.s is attributed to tlie occurrence of sTt least three succo' 
sive isomeric changes, involving not less than four isomerides. 

(3) The shape, as well as the scale, of the mutarotation curves 
Tiiay be alfcred )>y the gradual absorption of a catalytic irnpui’itv. 

(4) Solubility rneas.urements have shown that the original foni' 
persists after dissolution to the c.vtent of about 36 per cent, in the 
case of the amide and 45 per cent, in the case of the piperidide. 

The authors are indebted t-o the Research Funds of the Chemical 
Society and of the British Association for grants which have 
defrayed a part of the cost of the investigatinn. They desire also 
to acknowledge the valuable assistance of ATr. IT. R. Courtman hi 
carrying tlie research through its final alages. 

1-3‘J Hon.'iKKr.RKv Uoau, 

Wkstmis-step., 
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.XCV . — Qwmnoid Addition «.< the Mechauisrn of 
DijestMff Formation. 

By Akthuk George Green. 

Jx 1899 Thiele {^Aniialen, 1899, 306, 132) advanced an explanation 
of the capacity for addition exhibited by qumoiies and quinonoid 
compounds which was based on his theory of uusaturation and the 
cxi-tciice in such compounds of a chain of "conjugate” double 
linkings. Bucherer in 1907 {IScr., 40. 3412) further developed this 
liyiiollicsis, referring to a single type all the reactions by which the 
lives! nils of the azinc, thiazine, and oxaziiic series are produced 
(lompare Jliihlau and Bucherer, ‘ Farhcnchemisches Praktikuni 
For some time p,i,st I have employed a similar geiierali.sation, of a 
soiiic'vhat more comprehensive character, which appears to supply 
a ready e-xplaiiatioii of the mechanism by which comple.x dvestuf! 
molecules are built up, not only in the above mentioned classes, but 
also in other groups in which sub.stitiitive changes are usually 
insiiined (for example, the rosaniline group). 

Ill view of the assistance which such generalisations afford to the 
student of dyestuff chemistry I venture to give the following account 
of the form in which I employ this hypothesis. 

(1) All quinones and qiiinonedike compounds, by reason of their 
high degree of " unsaluration,” exhibit a great attraction for 
hvflrogen or equivalent groups, by the .assumption of which they 
I’Bii pass iiitf) more saturat-ed compounds. 

(2) A very lar/je proportion of dyestuff syntheses and tlie indivi- 
dual steps in such .synthe:-es may lie represented a.*; ronsistincr in 
liie liiiking up of moleculos ( ' Verkettungeii ") iirougliL aijour 
iliiougb tlie altraetivc fnrci^s oi quinonoifl groups. 

Co) Such reaction.s may occur in two wavs, nainrlv: 

(n) Direct. Addition : 

X 

) *"* - ' H” 'u)- 

X XA 

(4) Indirect Addition : 


( or I 

:x ^ 

) f MA - . 


' A \xh\ 

or 1 

\ 

• ) 

f 

\ 

s -'^11 ) 


XH 



green: quinonoid addition as ihe 


n2ti 


(1) In the presence of an oxidising agent, such as chromic aL'ir], 
chlorate, atmospheric oxygen, or another quinonoid compound, the 
above additive products are again converted into quim-i.u,j 
derivatives, 

X X 



X(A less K) X 


which under suitable conditions are ready to react again in the 
same way^ \vith production of compounds of still greater complexity. 
Such alternate addilious and reoxidations may occur several timci 
iu succession, thus producing (as in the aniline-black and induline 
series) very complex molecular structures. 


})ir<ci Qninonoid Addiiion. 


Simple e.’omples of reactions of this type are seen iu the foruia- 
tion of the indamines and indopheiiols by conjoint oxidcatiou of 
para-diamincs or para-aminophcnols with amines or phenols. Taking 
phcnylene-blue os typical of these compounds, the reactions occur- 
ring may be represented as follows: 


NIL 


Nil 




XU, 


.XII 


XII,. 


The fornhTtion of itidaoiiiies or iru.lopliennU from nitrosoiijuiors 
or iiitrosnphenol? c.an .rhsc. lie lepresented in a similar manner: 


X’DII 


il'l 

U 

X-OH 


X(OU,-C,H,'Xll., 


X-fMI,-XI 


Oil 


X(01l)-C.H,-X.Me 


(Sijn|>l*'St io'lojihf iinl.) 

X-CUL-N^lp^ 


*‘1 


NMotU’l 


NMc-ci 
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i hp tendency of the triphenylmethane dyestuffs to form colour- 
compounds by combination with sulphurous acid, hydrogen 
cv '’iide, water, etc., has been represented by Thiele as follows : 


^^cvh4*nh. 


Nil 




CJI.'NH, 

C,.H 'NH: 


NH., 


Must of the rea<-tintis w'hich lead to dyestuffs of the triphenyl- 
in^thaiift group can be better explained as additive processes than 
hv ihf^ ordinary method of representation; thus the formation of 
pafM'osatiiline by oxidation of a mixture of /»-to!uidine and aniline 
jiijiv be represented by assuming that the former is first oxidised 
to ibp earboquinonirnide which then reacts with aniline in the 


I’ollrAviiig manner : 



cH'cyC'XHj 

'' ' ii-iyni-M!.. 

1 



^ /' 

\ / 


Nil 

Nil, 

XH 

1 


, C„H,-XII, 
^C„H,’XH„ 




‘ ' 

\ ^ ' 

NMl. 


MI 


Tho liv'lrol and rarbonvl chloride >vntheses of t riplienvlmetlia no 
nils may .iJso lx* regarded in a similar light; thus the extra- 
ordinary facility with which tetraniethyldianiinohpnzbydro! undcr- 
condensation witli a wide range of substances is explained if 
we attribute those reactions to the additive capacity of the hydrol 
.'.il'i in its quinonoid form: 

CH-iyij-NMc, 

\ 

\ 

bvr ti ; iip phenylatioii t»f rusaiiilinp in the production of aniline- 
i'nir’ -Fuiy roirariled with great prohabilitv as a quinonoid 
although of a riiffercnt type from the above 
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n-NTfPh 

>- 


/\ 

)■ Loss uf N1I > 

>■ 


Xlf 


NH., XHPh 




c,:h,-nh, 

II-NIII'li 


C<, 


CJf/Nlirh 


C.H.-NR, 


:„h.-nh, 

Shift of liiHi 


NFh 

^ .C„H,*NHPI, 

/\ 


NJI 


Xa.. NHlMi 


NPh 


and so on. 

Tiiis iiieiliod of reprcs-pHtatioii accounts for the readiness with 
wliich phrm'iation takes plfice comjmred with tho ordinary phenyJa- 
tion of amines, and also explains the function of the benzoic acid 
used. This weak .acid preserves a sufficient degree of acidity to 
determine the elimination of ammonia without retaining tho latter 
in tho reacting mixture, so that the reaction can proceed to coinple- 
lion. If hydrochloric acid is used instead, tho .accumulation of 
ammonium chloride brings about an e<juilibi'iuiD, through the 
reversal of ihe reaction, when only the mono- or di-phenylated stage 
lias been reached. 

Recent investigations on aniline black have demonstrated that 
the interme.diate products of its formation, emeraldine and nigr- 
aniline, are complex iiidamines containing eight aniline residuci- 
linked together in' the para-position. A study of the formation of 
these rompoiinds (AVillstatter and Moore. Jier.. 1907. 40, 26(15; 
(rieen and Woodhead. T.. 1910. 97. 238b) makes it very probable 
that the media nism of their form.atioti is as follows: The lirsi 
oxi<iation product of aniline ea.pablo of isolation is the yellow 
phenylquinonimide of Caro. This substance, under the influence of 
mineral acids, is at once converted into the blue imide of Will- 
statter. a reaction which consists in tlio direct addition of ono 


molecule of the yellow imide to the quinonoid groups of a second: 


^■Ph 




XII 


NHPh 


/ 


XH‘C,TT/X:C,H2N1T 


Further oxidation of llic blue imide gives tlio red imide of Wiil- 
stiitter, XPh!C,;H(!N‘CfH^'N!Cl;H 4 lNH, and this also under the 
influence of mineral acids undergoes a similar addition and producer 
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Or tlift bine imide may, by ad<lition to llio rcil iinid<*, 
Piiicraldiiie, which latter oit oxidation iii<.'iaiiiliin‘. 

teii'lciicy to the foniiatioii of such complex inolcciihs is thus 
explained. 


Indirect Quinonoid Addition. 

Simple examples of indirect quinonoid addition are to he found 
in the c'onvertion of ;>-benzoquinoiie into cliloro- or hydroxy-quinol 
bv the action of hydrochloric acid or of sodium hydroxide respec- 
tively (Barth and Schrcder, liar., 1879, 12 , 417, o03) : 

0 

/\ 

\/ 

IJ 

0 

/\ 

\/ 

u 

An important case in which the latter reaction occurs is the 
funiiation of diliydroxyanthraquinone (alizaririj by alkali fusion of 
anthraquinonemonosulpbonic acid or even of anthraquinone itself, 
and a similar introduction of hydroxyl probably constitutes an 
intermediate stage in the production of inclanthron-])lue by tho 
alkaline fusion of 2-aminoanthraquinone. Thiele (Zh/*., 1898, 31 , 
1:147 ; Annalcuy 1900 , 31 ], 341 ) has aUo found that aceiyl deriv- 
atives of cbloro- or hydroxy-quiuol are readilv formed from p-benzo- 
qninone by the acliou of zinc chloride or couccutrated sulphuric 
acid respedively in the presence of acetic anhydride. A >ijnilar 
reaction has been described by Schultz {Htr.. 18S-. 15 . b.VJi. who 
obtained diacetyldichloroquinol by the ax.tion of acetyl chloride ou 
p-henzoquinone. 

llany analogous cases have been ol^erved amoiiL^st ortho- 
quiiionoid dyestuffs; thus Fage and Smiles (^T.. 1910, 97, 1112) 
have observed the ready formation of cliloro compounds from 
phenazothioihuin salts when healed with hydrochloric acid : 

I IK'I - - 

Other simple cases of indirect quinonoid addition are to be found 
m the formation of />phenylenediaiiiinesulphonic acid, and of the 
mono, di-, and tetra-thiosulphoiiic acids of p-phonvlenodiamine 
obtained by oxidation of this ba>e in tilt' prost'iu'e ui :tul[tliurons 


+ IICl 


noil 


on 

/ -..Cl 


oil 


OH 


OH 


OH 
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01 Lliiosuipliuiic acids (compare Green aiul Perkin, T., liJo., 
l:!ul ), Probably similar reactions, giving l ise lo ititoi iiiedial. j 
del Lvatives, constitute an important factor in tlie format u n ,,| 
sulpbur dyestuffs when ^amiiiophenols and liydroxydipLcuyl i 
derivatives are heated with sodium polysulpliide. 

The direct introduction of amino-groups into the nuclons of 
quinones or quinonoid compounds is known in a larg^ number o; 
cases; thus a- and /3 -uaphthaquiuones, when treated with aiiili^e 
are converted into their monoaiiilino-derivatives, C,ol-]:,Oo->;i)P], 
wliilst //-benzoquinone gives dianiliiio- 7 ;'benzoquinone ami it,; 
anilides. Anilino-derivatives of />ben7,oquinonc and of 
quinoneanilides are also produced when aniline is subjected to 
oxidation under neutral or very feebly acid conditions (compare 
Willstatter and Majima, Her., 1910, 43, 2588; Majima, Bei-., 1911, 
44, 229, 3080). These compounds constitute the intermediate 
stages in the formation of iudulines aud nigrosines, in which cases 
the role of oxidising agent is fullilled by the aminoazobeii^ciie nr 
nitrobenzeiio respectively. Assiumiig as before that the priniarv 
oxidation product of auiliue is again the yellow imicle uf Caro, wp 
may picture the further condensation to occur by alternate addiii'ou 
and reoxidation in the following manner: 




KHPh 


NPh 



NH 

M*h 

MlPh^ . 

Nil 


All these compounds give rise to indiilitio.s on heating witii aniliue 
and aniline hydrochloride, the closing of the [)henazoiiiuni ring 
being attributable to direct quinoiioid addition, in which the amino 
residue taking part in the reaction is a portion of llie ([uinoii' i'l 


molecule itself : 

hn;/ n— 

11, Xif-' 

Mil’ll,, ,=N , , 

" NlIPli, .—X—, 

■\/’ \/ 

\ ■■ 

PI. 

Ph 

'-nx— /' \ 

NIlPl./ — N— 

MlPl) ,, / 

" NilPI., ,~N— 

U I’h ^ 

Ul Ph 
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li', tb^ t.rai.sferciicc of tlie quiiioiioHi to llu* riuL', aii 

(induce which h<as been specially bv Kt hi marjii {fii'r . 

j-,lS, 31, 977), this rin" also becomes capabb* of irnlir(*<'t a(l<liti(jii. 
iiHil thus a further introduction of amirio residues is effected, and 
|,!(inr shades of induline are produced: 


SHFbf ■''ZIN-— /U 

NHPl,/ — N = / 



' NHPi. /— 


Cl PI, 

(;i I’l, 


NllPl/'''— .N=;C 

— Nt= 

Mil'll 

.\-HFh,, /— N- ..Nil PI, 

“ NMPh .\- 

,,MlPh 

_ // 

Oi l‘h 

Cl PI, 



The Introduction of amine residues into the benzene or naphtha- 
lene nucleus brought about by indirect quinonoid addition ha^i 
been observed in a large number of cases in the azine, thiazinc, and 
ovazine series. Amongst them may be instanced the converbion 
(ii pheuylpheuazonium chloride into npo^afranine, of phenylnaphtha- 
pheuazonium chloride into rosinduline, and of Meldola’s blue into 
substituted derivatives of Nile-blue. 

The formation of all dyestuffs belonging to the azine. oxazine, 
and thiazine series, .starting from their respective raw materials, 
are readily represented by a series of indirect and direct quiuoiioid 
aciditious with intermediate reoxidatious (compare irluciierer). 

Similar considerations can probably be applied to explain the 
formation of dyestuffs of other classes; thus the great tendency 
exhibited in the anthraquinone series to the production of complex 
ring systems (vat dyestuffs) is possibly attributable to the attraction 
for hydrogen exerted by the ketouic groups. Even in the azo-class 
it seems not impossible that the formation of the dvc-stuff may be 
preceded by an unstable quinonoid form of the diazoniurn compound 
(compare Cain). 

As to the conditions which predispose to dirocr nr iudirect 
quinonoid ;:ddition, it may be note«[ in ircneral with rcL-rird to 
amines, that whilst stroiii.dy acid condition? favour dir..-ci quinonoid 
addition (formation of iiulaminos. formation of inj'hcnvhncthanc 
dyestuffs, etc.), neutral or weakly acid condirion.^ favour indirec! 
quinonoid addition (formation of aniliiKxjuinoncs. vtc.h In other 
''Old?, amino salts tend to add direrfhj, reacting a? i 1(C, ; 

Iree aminos indirrethi, roacting as ilyXfl-CVi ! , 1 . This is well 
btou^'ht out in the oxidation of aniline under various circumstance? 
in wliich it is clearly apparent that the condition of aciditv is the 
deternumng factor which regulates the ultimate pro-iuct obtained 
seheme on p. 93^). In all eas.-s (.’an. s yellow imide is proUihlv 
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Y-i ’/it 'r. 


Nil./ NJIl'}j 

NllPh Nr' NHPh ""MfPii 
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il ,, ihsi product of the reaction, but whilst, in acid solution this 
u!ul' rcoes direct (juinoiioid addition, with itself linally giving 
, seialdinc and iiigrauiliiie, in neutral solution it .suffers indirect 
;,,i,lltion with aniline, giving rise to various anilino quiiioiies, which 
,, 1 ieviting with aniline hydrochloride eventually produce iiidulines. 

the condition of acidity is the determining factor in directing 
;,;o course of these reactions in one direclion or the oihei is ciearJv 
by the following simple e.vperiment. Ti to an alkaline 
.ejiesous solution of the yellow imide containing aniline in excess 
th.ne is added concentrated hydrochloric acid, a blue precipitate of 
■\\ iiisIStlcr's imide is immediately formed. If, on llie otlicr hand, 
s onall quantity of dilute hydrochloric acid i.s first added, a 
icd'iis.h-lirown jnocipitate of an anilino-qninone is proiiuced, which 
is not mnher altered by adding concentrated hydrochloric acid t 
i. w seconds later. 

K.xactly analogours to the course of the oxidation of aniline in 
neutral solution is that of /eloluidine and of //-piicnylenediaiidiie. 
'.'ho former gives ilarsilowsky's base, the foiination ci wliich 
srohably occurs as follows (Green, T., 1S93, 63. 139.1 1 ; 
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Xr\ i ()/ liio'ca^^c of Jmtiol Tempvi'ni n I'l. 
On thd K.cplosirencss of tfa.-<i'ous Mixtijn's. 

By At-Ukut Pae;k!:i:. B.Sc. 

Maxv i,“X|)i'nnicuts havo Ueeii caniiMl oul by various iuvi’>i i-,,- :.i . 
to (b'lt“rit»uu' i]ie lower Jiitiils oi' explosion ol’ 

a-' hydrogen, carbon uionoxide, and iiKRijano, but tlicM' 
are nol yet known willi any great degree of accuraev. except iii i!.,, 
ease ot ineilianc. This variation in the results oitlaincd i< h; i„, 
ex]>[aiiiod by jiip intluenee of such conditions as size and sliaj.f. 
the eout aiuiiig vc'se! and t!ie luilure and position of the 
riLenl i'i!i[(]oved. 

-Kos/kowski l^'di. 7. I'd) ['(.iiiid p..:; 

tnixtures eo'iiaini:i;: a smaller percentage of comhust ihle ga- e>,(ki 
he iii’eit in a sj>liere-sha ped vessel better tliau in a narrow tiihi', [-• 
is also well known that a lmsooUs 7ni\ture contained in a vriad 
tube is more easily iired by sparkinL: at the hotioni than ai g.. 
top. Ho^/’.ko\v>ki carried out niaipv I'xperinient.-i on llio inlhr, uf.. 
of initial leni])ej atui'e on exfiiosum limits of gases, hiu siiue ika 
tinie very little work lias bciui done on tins point. 

In the following experinieutj- no athuupt itas heeu mam' 
deieniiine the lower limits of a eumhiistilde oa- tu .iilfereni nr:;, 
peratuj-es whejj mixed with air lU' o\vg<Mi. bin an attempt has k-.n 
made to obtain a Joixturc which Would not cottpiieU. lv oxnk.uc I.v 
s])arkiiig at one leiiiperature. and would eoni[)!eiviv explode w,.'; 
sparked at somt'oTher teaipei’aluro. In this wav the f (h.;'t of cIniia:,' 
of iiiilia) lemjicrat lire could he aseertaim'd. 

l•-\peri!llems were made ^vtth hydia.i'eii. nnuliant'. earh.in 
oxide, and coal pas. Tin.- pa-eou-^ mixitirr- wvie tmuh; hv :■ 
jueasur.'.l vohnm-< of tin- const ii ueiii eases in a elas^ 
coiUaittitiL;- waier; eoiiseiiiienily. llie mi.xtures were saturaied v.;;h 
wat. r-vajiuur at i rom 15' to 1'. 'I'he g.ionncLer he’d :d.ni;r 
]•' lure*, whieli Was .suiileicnt lo allow niaiiv i-xpfriincniis in ' s 
made at ine ordinary tejopi. rat tire and ai Ic'vt . This was ir, f:'. 

as it is very ditliciilt to obtain two mixiure- (*i' Ident iea I compose e. u 
c-.-p- .daby wlieii dealing witli coal ea* mixtures. 

.1 Iii’ gii.si'olis iriixi ures Were made hv lii-si inak'ine a mixtiu', i ■ ;i 
cejt.aiu known eompo.*iuon, and llieii altoriiip it Itv ;;ddil!i!!: 'x 
one or </iher oi the eonsliluent gates until tiie refjuircd ihi.\; .ii’. 
wa- obtained: lur examjde, in rlie case of mixtuit- of 
and oxygen, a mixiure contaiiiiii:: G'35 per e<-nt. of mellnDjc v. 
i.r-t iiiadix Ibis was loiiml to explode completelv at the oniini!" 
Ivniperalure. A calculated (pianlity of o;xye'Mi was then .cM h. 
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Ili.it the. gas contaiiiecl C,-?, per rent. r,f inflliaiii'. A iintlicr 
of o.xygeu was ailileil, altering lire eoinpo-ii ion In d i',:, |„.r 
ol llietliaiie. wliieli was fouihi to ho the leijunril tnixfiiro. 

! yipo/vi/a.'‘. — 'I lie apparatus eoiisi.sted of a graduated exjilu.siou 
Mi.etlo ot 100 0 . 0 . oapaoity. 1 ho sparking [il-aliniini p.niiiLs wore 
Ii,.:ir to the top. so that tlio voliinie ahove Hie jilatiiiuni j.oinl.s was 
.Iiiiv 1 e.e. A tliree-way tap allowed the pipeue either to he .ijieii-.i 
111 till' ini' or coniieoted to llio ea.someior ooiitaiTiing the nii.xturo 
t.i ho o.xamincd. The pipette was surrounded hv a wide glas.s tulje, 
llne.iieii w^iieli steam could ho ]>as>ed. 9 ho volume and jiro.s.iUr(; of 
(1,0 e,i-- lo ho lirod were oontrollod by uieau.s of a iiiereurv reservoir. 
A hreiik sjiark ol constant sirengtli was ust-d to tire liie l'iisos. and 
uais olilaiued from a K-ulinikorlf eoil hy serewing the ooil up am! 
riiiiidly broakiug the euutact hy moans uf the, suiioli, Tlie gas was 
im'.isiii'od under atnio.splicrie jiro-suro hciore and after spai'kliig. 
awl the amount of gas hiiraod was calculated from the olisorvod 
cimtraclioii. 

K.xporiments wore coiiduoted with the various gasoous jiii.xturos 
at lliO ordinary temiioraturo. and at Ihroo dilferent jirossuros. At 
lii'.d c.xporirnouls wore made at (1) atuiosulioiic prcs.-uro. (tl) a 
pressuro oijual lo that wliicIi would have boon olilaiued Ijv heating 
the gas from Ihe ordinary temperature to I'm- at ooiistant velunie', 
and |3| a still higher pre,-.-ure. Jii this way tlio ofiocts of ]iro.v-iire 
(•liiiiigo could also bo observed. The [irogn -s of iho ilames prodnewi 
Oil siiarktug was followed after previously dai lomiiiL' the room. 

/I'.rprnm/ /As i;.;.'/, 

Fur lho,-i; exponuioiits mi.xtttn-s of iiydrog.m with o.xve..,, and 
ivilh air were ns.-d. The hydrneon wa- pri pared imm piin.. ziuo 
mill sul)iliiirio acid, and wa.- flood fniiii hy.iie.earla.ns hv pas-iiig 
tlll’ullgli lint |iola.ss!tlUi ]ioriiianjo.inuo -nhlliim. Tlio oxveo:i was 
prepared from inaitgaue.o duwi.io and pma-iuii; . Iilurame ami was 
flood from cliioriiie by iimaiw oi' -...liu.m hy.lriexidi' -..,!u; ion. T];e 
m-nlts uhiainod for liydrogau mKinres ar,-' given in tj,,. f.ilhoving 
tables, l-huh result r.-proseul- tiu- m.-.m v.due of - veiA o.vocre 


1 !;^' 

li'.’ 


Taki.c I. 

• S'l. oxv^'t-ii 'Jl '• |n r ci'ni, 
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The above results showing the percentage of hydrogen Lur-P'.i 
arc calculated on the total volume of the mixture used. 

Table II- 


Hydrogen = 8'7, oxygen — OTS per cent. 




Amount 
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11 ) inni. 

PtT r<nir. 
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1 17 

1 ion 


V 

1 
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7-3 1 

tlir<»n.' 

[ 17 

nnr. 

IP 

i.ait w 

,100 
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18 


lo.t 

1 071 

P.-1 


- 1 00 

1 P71 

8-0 

thuniij 

1 100 

1 i;R«t 

' r.'A 

,, piirt w 

uoo 

tlTM 

s-o.-, 




TAni.E III. 
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/ 1 7^ 
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1 n 
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poo 

•J-1 i 

i'HlI W.IV 
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.'••n 1 

.. IM'MlL'Il'MlI 

100 

1 J07s 

3-] j 

,, p.ici way 

100 

1 lt7.' 

8 4-2 / 

i!.rcii^](.iar 


In some cases in 1hc above results two values are given for tLo 
percentage of hydrogen burned under the same condition?? e: 
temperature and pres.sure. This is to show that somct.in:es oi! 
sparking the flame travelled only a short disatanco, and at otbr: 
times the flame travtdlcd throughout the mixture. The lower vakie 
given is the mean of the resrdts obtained from (lie experiments in 
which the flame travelled only a short distance, and the hirn^" 
value is the mean of those experiments in which the flame travi'Hoi! 
throughout. 

From the foregoing results for hydrogen niixUires it jnav 1/ 
concluded : 

(1) Wlien a mixture of liydrogen with oxvgen or with air l)e!ov,- 
the lower limit is sparked at an initial temperature of 17^ or lU'-'-, 
increase of initial pressure from one to two atmospheres cauft‘s an 
increase in the amount of hydrogen burned. 

(2) Rise of initial temperature Increases the amount of hvdro.'cn 
burned. 
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,S) Even ill those ex-periments in which the flame has travelled 
,;,! 0 ,injiouL tliB gas, the combustion of hydrogen is incomplete, and 
nmre iucuniplcte at the ordinary temperature than at 100°. 

(ii It is possible to obtain a mixture of hydrogen with oxygen or 
V, nh air which will not e.xplode at the ordinary teiiiperaiurc and 
; conirc, but which will explode when heated to 100° at either 
, 0 I'Mut pressure or constant volume. 

with Carbon ilouiixidc,. 

I'iie carbon mono.vide was prepared from sodium formate and 
;,iil[>l:uric acid, and was piuilied from carbon dioxide hy means of 
|.,c,iisdum hydro.xidc, solution. Analysis of the gas showed it to 
atain 99 8 per cent, of carbon mouo:;ide. 


T.VUJ.E IV. 


Carbon inono.xido- 14‘5, air—8.Vo per cent. 
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(.'arhon monoxide — l,r 7, oxygon - ■hl'S jior cent. 

-VlliClll'lt 

rn-.uirc l.imu-l. 


ti'uiii ibc results lor carbon mono.xiclo mixUirc.s ii may be cou- 
'Xisled that: 

(I) Increase of iinlial pressure increases the amount of carbon 
iiio'.ioviue burned. 

H tiicrcasc oi imiial tempcraUiic increases the amount of carbon 
xTio.xiIf burned. 

(■'! It IS pos.siblc io oblain a mixture of carbon monoxide with 
.111 or ovygen wliicli will not completely explode at tile ordinary 
" pciHiiirc and pressure, but which will completely explode after 
'■• ■I, mg to 100° at either constant pressure or constant volume. 
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(1) It wjij: also found that a 15 per cent, mixture of carljoj; 
nionoxidc and air completely exploded when sparked at the ordinal v 
temperature and pressure, whereas a 15 per cent, mixture of carton 
monoxide and ovvgpu did not completely explode luider the 
conditions. 

A ’ ' ijtrntifiih with Mffhcjnc. 

Tiie nudii.nne was prepared by the action of hot water on purp 
previously fused ahiminuim carbide. The evolved gas was pun if-d 
by passiuir tlirough an annnoniacal solution of cuprous cldoridt. 
to remove ncelyleiie, and then through dilute sulphuric acid to 
remove aimnonin. ’riie gas tluis prepared was carefully analvsc/] 
the liydiugen picsent being estimated by mixing with oxygen 
passing the mixture over palltulium-hlack. Rather more than ilie 
calculated fpiantity of o.xygen was added, and the mixture dried 
by parsing throngli snlpliuric acid. Tlio dry gas was pa.ssecl over 
palladiuind)],u-k at- ItKK and then througdi alkaline pyrogaU.uo 
solidioii to remove oxygen. Analysis showed the gas to only coiitfiin 
a small quantity of nitrogen as impurity. 
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From t1i(‘ aljove results foi- nieUiane mixtures it may he concluded 
that : 

(1) Increase ol initia-1 tcm|)era1ure or jjressure causes an increase 
jii the .■uiiount of nietlianc burned. 
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, ') It iR- possible to obtain a mixture of Tnetbane with air or 
w’bicb will not completely explode when sparkfd at the 
v'litiarv tem])erature and pressure, but whicli will cornplcTely 
,^vl■aKlc wlien sparked after licating to 100" at either constant 
or constant volume. 

( Jr was also found that a G'2 per cent, rni.xture of inctliano 
'ihil 'dr completely ex))Iodcd when sparked at the ordinary teinpcra- 
t’.iv.' 'and pressure, wliercas a 6‘2 per cent, mixture of methane and 
tUd not eomplclely explode under the same conditions. 

E cpcrimt'itls vHh Coal Gn^. 

ill ilio experiments with coal gas mixtures the same saniph' of 
not used for oxygen as for air mixtures, so that [uohably 
lie. I'oiiij'osilion of the coal ga.s diU’ered slightly in the two series. 

Taiitk vni. 
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h' I'idcr to 1 ) 1 ' anh' in calcuhile the amount of coal c-'n hurned 
ir-':! llie ohservL-d contraction in volmnc. it was lU'Ccs^arv 

l" arikc a riclicr mixture ol coal gas and air of known coiiioosiiioii. 
■n ‘1 n!)i;erve the contraction in volume after sparking at the 
(’"imary Uiiij^eraturo and at Hk.’i-. Tlie results ohtained for coni 
-'O iiiiMiires are verv similar to tlmse wliicli were ohtained for 
monoxide, and methane. 
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General Coiiclmsions. 

(1) T.rxcrrasc of initial temperature of gaseous mixtures oi 
hvflragon, carbon monoxide, methane, or coal gas with air or 
oxvgen causes an increase in the explosiveness of such mixturo.s' 
that is to say, the values of the lower limits of such gases fue 
lowered. This is the effect to be expected, since when the tempera 
ture is raised the mixture is brought nearer to its ignition-tempeiR. 
ture, and the cooling effect produced hy the walls of the contaimn^ 
vessel is decreased. 

(2) The effect of increase of initial temperature is much Ic^s in 
the ease cf liydrogen mixtures than with methane or envim 
monoxide mixtures. 

(3) Increase of initial pressure also increases the cxplosivcnoi'? 
of the above gaseous mixtures. 

(4) The lower limit of hydrogen is approximately the same w!n>u 
mixed with air as \Yhen mixed with oxygen, but the values of the 
lower limits of carbon monoxide, inelhane, and coal gas are higher 
for oxygen mixtures than for air mixtures. 

I wish to express my indebtedness to Prof. Dixon for nuich 
valuable advice during the course of this work. 

U.si\ Kiisirv «>K M.vNCiUisjKi;. 


Xlj\ 1 ! . — AJJifhinuiic I )("/'! 

By Wilhelm Glucd, Ph.D. 

The produciioii of pyrrole from allyl derivatives has been rloscrihed 
by Kenigs {Ihr.. 1879. 12. *2344), wlio passed ethylallyianiiiie over 
lead oxide at 400 — Since then no progress has been effecicd 
in this method of preparing pyrrole, and the description of t!i>5 
following compounds may therefore be of interest. The reaction 
and its application to similar substances will be dealt with m 
another communication. 

Tlie simplest acyl dorivaiive of a-liylaminc is allylforinaiiiidc. 
empirical formula of which differs from that of ]ivrrole only hv one 
molecule of water: 

CH=CH.. Cil— (’J[ 

L'H., (;1U> (’ll (_’H- 
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I;. seen)?, liowever, lo have only a slight tendency to pass into 
i,v!V!>1p derivatives, although these can he obtained by heating allyl- 
• riruiamide to 260°, but the yield was so small that the reaction 
did not repay further investigation. The high temperature caused 
;!)e ifiVination of many decomposition products, including carbon 
.iicnmxidc and ammonium carbonate. Dehydrating agents gave no 
bsilcr results. 

.idvlthiocarbimide on heating with sodium in a scaled tube gave 
lompounds which showed the pyrrole reaction with pine-wood quite 
,)i?uiietly> ■’■nd .a similar result was obtained by passing the vapour 
01 the compound over heated copper, but in both cases the yield 
iviu very small owing to the violent character of the reaction. It is 
a reniartable fact, however, that small quantities of pyrrole com- 
pounds are formed during the preparation of allylformamide from 
allvllhiocarbiinide and formic acid. 

It occurred to mo that better results might he. obtained by using 
allylo.vamic acid, an expectation which has been satisfactorily 
toiilirined, as this substance was found to be an e.vcellent material 
lor llie production of pyrrole derivatives. For this purpose it was 
necessary to find an easy way of preparing it. An attempt was 
made to obtain it by a method analogous to that used by Clavton 
{fltr., 1835, 28, 1600) in the preparation of allylformamide, 
namely, from oxalic .acid and allylihiocarbimide, but the products 
of tlie reaction are complicated and diflicult to separate, being for 
the most part allyiamine oxalates, besides the allylamine salt of 
ailylosamic acid, and some compounds containing sulphur. The 
latter were not i.ivestigaled, as they were of no use for the purpose 
of this research, but possibly they may be of interest as intermediate 
nrodnets. as they readily evolve carbonyl sulphide, and nuiv there- 
loiv lie assumed to contain this substance only loosely combined. 
.\ liotter melliod was to prepare the ethyl ester ot aliylo.xainic acid 
ftoiii allylamine and ethyl o.xalate, and then to liydrolvse the ester. 


Exi’EnmiixTAL. 

Ml.jtjonnr.mhlr. CIl-,:CH-Cn.y\U-CHO. 

Jins sulutaiice was previon.sly prepared by Cl.avtoii (lUr.. 1895, 
28, ItObi. but as no details of the yield are given, some improve- 
"’■"lus may he uoied which ensure a rapid prqmration of .any 
‘d' lniily of the compound. If anhydrous loniiic acid is used, the 
naiTioti takes much less time, .and can be carried mtr on .a wntor- 
I'Uii, mill the oil need not be distilled iiinler diminished jirc.ssure. 

dnyUIiioi-arbimidc (102 grams'! and anhydrous formic acid 
' " ctmiisj arc liealed under rcliux on the water-bath, the condenser 
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coniiectefl to a gas wash-bottle filled with water. The evolu- 
tion of gas begins at once, but after about an hour the reaciirjn 
suddenly becomes violent, and should be moderated by slii^lit’v 
lowering the temperature. When the liquid stops boiling 
reaction is completed by heating for half an lioiir on the wntor- 
baili, The liquid is then distilled; much carbonyl sulpliiih- j,, 
evolved below 190°, and the allylformamide passes over 
at 213 218°, the yield being about 70 per cent, of the theorrtic.d. 

The residue in the fmsk gave the pyrrole reaction with ])ine-w(,<x|, 
In [mother experiment, from 150 grams of allylthiocarhiim.lv 
91 grams of allylformamide were obtained, which boiled at 
215 — 216°. It is an oily liquid with an unpleasant odour, rcadilv 
soluble in water, ether, or alcohol. When prepared in this wav, it 
is pure euougli for most jnirposes. l)ut can 1)C purified by exlr.iction 
with light petroleum or by redistillatioii over charcoal; the com- 
pouud thou still contains traces of sulphur. 

If allylformamide, liowcver, is distilled over phosphoric oMidn ev 
zinc chloride, a small qiianlitv of oil passes over about 120- -MO-, 
This oil is lighter than water, and does not mix with it: it cive< 
the pyrrole reaction distinctly. On heating allylfoniiamide iii a 
sealed tube for several hours, decomposition begins about 20')', 
Tliere is a liiLdi pressure in the tubes, due to carbon monoxide, and 
a small quantity of a pyrrole <leri\Mtive of liigli boiling point 
formed, along with resinous products ami ammonium carbonate, 
Similar results were obtained when allylacetamido was used. 

DiaJl^jIo-ranndr, CIIdCII-CTIyXII-CO'CO-XIT-niyCTTXTL. 

This compound was prepared l)y Wallaeh and Strieker (Bir., 
1880. 13, 513). but- no accurate description of the prepaiauioii. 
properties, or c’eta-ils of analysis are given in their paper, .\llyl- 
amine (3'8 grams) dissolved in 2.5 e.e. of ether is mixed wltl: 
freshly distilled ethyl o.xalate {3’.5 grams} dlssolvo<l in 2.5 (•,(■. of 
ctlmr. and the mixture cooled to 0°. After several hour> 
crystals formed (3’5 grams) are collected and rocrvstalli.<cd from 
acetone. Analysis of the compound, dried in a. desiccator, sliov.od 
that it was quite pure, the yield being about 87 per coni, of tliv 
theoretical : 

fl 1631 gave 0-3112 CO. and 0T020 11,0. C-,57-0;5 ; TT=- T'lHi. 

0'1700 .. 23'8 c.c. X., at: !G° and 7G8 mm. X — 16'5i. 

CJTj.O.X^ requires C'-o7'10; ll-7'19; X" lG-67 per cent. 

The compound crystallises in lonLn narrow plates, fairlv solnih.' 
in hot alcohol, cliloroform. benzene, and excess of hot valvr ni' 
ether. It is readily soluble in warm dilute acetic acid- 
addition of calcium chloride and sodium acetate to the sohuinii 
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rmliiios nn precipitalioii of oxalate even on boiliog for a .short 

"''llic aqueous solution rapidly decolorises bromine water. AVheii 
with alkalis, allylamine is evolved. 

Alhih.,-nmk Acid, CH,;CH-CIT.,-Nir'CO-COJ[. 

Ill Cirder to obtain this compound, it is first necessary to prepare. 
lli„ ester, CHjlCn-Cll.-KlI'CO-CO-.Et. This is done by 
-inc 100 grams of ethyl oxalate in 100 c.c. of ether with 37 grams 
of allvlamine in 60 c.c. of ether and cooling to 0 °. After an hour, 
, 1 ,,. (.'ju'r is evaporated oil, and the residue which contains crystals 
d altcii with light petroleum. The solid remains suspended in the 
otlur. and the ethyl allyloxarnate which forms the lower layer is 
f.iulv separated. On distillation, a small fraetion jiassos over 
lielow 100'', then the temperature rises rapidly, and at io'l° the 
ester (66 grams) distils over, the yield being do per cent, of the 
theoreticah It still, however, contains a small quantity of diallyl- 
(ixamidc, whirh partly separates on cooling. If the whole is liydro- 
Ivst’il this impurity can be eomplelcly removed. 

The ester is a pale yellow liquid with an uupleaSsiiit. garlic odour. 
It is lieavier than water, and readily soluble in the usual organic 
solvents or in excess of hot water, from wliicli it separates on 
cooling. The aqueous solution decolorises bromine-water immedi, 
itlely. 

In the following experiments it was unnecessary to use the pure 
lirodiitd. The ester (‘’ ,3 gratis) is shaken with 1.5 e.e. of J-sodium 
hvdvoxide until, after half an hour, the garlic odour has disap- 
uoarod. Then 1.) e.e. of .V-hvdrocliIoric acid are added, when 
(Tvst.als of diallyloxainiile separate out. These are colleclod, and the 
nitrate is evaporated to dryness. The residue is e.xtracled witli 
rtliof itnd the solution evaporated, le.aviiig a syrupy mass, wkicli, 
on ini.xing with light petroleum, soon becomes crystalline 
il l) glams). The crvstals can be purilied by rocrvstallisation from 
a verv sntall quantitv of benzene and then from chloroform, from 
nliicli allvloxamic acid (0'85 gratn) separates in silkv. square plates, 
whicii melt at 9T-- 9,3°, forming a colourless liquid. They are very 
-olttMo in water, alrodiol. or acetone, readily so in ether, hot ediloio- 
fotn; or l)cn/,ene. and sparingly snliible in hot light petroleum. 
From tlio hist three solvents the substance crystallises on cooling 
tin soituioti. The aqueous solution decolorises hroinino-water at 
once, Tli.' siibst.ancp, after being left in a desireator, was analysed : 
'■'-’otih g;ivc (Iht.TGo t'O., tind ii'loog It.O. C--46'-lo: Tl-.i'.5tl. 

" t’o ) [ -gq x; - 10-Slj. 

t IhO-X retpiires C- 1G19; Il-j-17; X — 10 65 per cent. 
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The cahium salt is prepared by mixing the crude ethyl ester 
(oO tuams) with 160 c.c. of 2.V-sodium hydroxide and cooling to u . 
Whe^n all the oil has disappeared, the liquid is filtered, and j, 
solution of anhydrous calcium chloride (20 grams in 50 c.c, ci 
water) is added to the filtrate. On cooling to 0° the calciu.n jait 
separates in crystals, which are collected and dried on a w alei-lntl, 
(40'5 grams), the yield being about 80 per cent, of the theoretical. 
They can be redissolved in about twenty times their volume oi 
boiling water, and the solution cleared with charcoal. From this 
solution the salt separates in characteristic, narrow, compact prisii.s, 
which acquire a syrupy consistency about 160". Analysis ,sliov;s 
that the air-dried crystals contain two molecules of water : 

0'2002 * at 100® over phosphoric acid under 10—12 mm. prc-ssme 
gave 0 0215 13,0. H.,0 = 10-74. 

CioH,,Or,K.,Ca, 2 H .20 requires 1320 = 10-84 per cent. 

0-1787 t gave 0-0340 CaO. Ca=13-60. 

CjoHjnOcNsCa requires Ca = 13-53 per cent. 

The salt, when heated alone, or with lime, or equivalent suii- 
stances, easily yields a yellow oil, which docs not mix with water, 
resinilies with acids, and gives the pyrrole reaction. 

The foimmm salt is prepared by boiling the aqueous solutioo 
of the calcium salt for some minutes witli the required quantity ol 
anhydrous potassium hydru.xide. The solution is filtered and evapor- 
ated on a water-bath, leaving a w-a.xy mass. This is lui.xed aitli 
alcohol, and becomes instantly solid. One gram of this solid is 
dissolved in a mixture of 20 c.c. of alcohol and 0-5 c.c. of water, 
from which solution 0-7 gram of tho salt crystallises in thin jj.ate!, 
The air-dried salt contains no water of crystallisation, as it loses 
practically no weiglit when dried at 100° over phosphoric acid at 

]Q 42 mm. pressure. When heated to -230° it foiiris a syrup} 

liquid, which decomposes at a hi,ghei- temperature, giving oily 
ciistillates, which contain pyrrole derivatives. 


A chon of Oxalic Acid on Allijilhwcarhimidc. 

Crystallised oxalic acid (30 grams) and allyltliiocarbiirndf- 
430 grams) were heated under reflux for five hours at 125°. The 
action was not then complete, as tlie evolniion of gas still coutiinicT 
The product, which solidified on cooling, was washed with lignt 
petroleum to remove any unchanged allyUhiocarbinnde. and 
23 grams were crystallised from alcohol, from which tramparent 
prisms separated, melting at 135 — 136°, readily soluble in h“' 


’ Air ilrictl. 


i Aiih\tlroas. 
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!)ir, 

or alcohol, but practically insoluble in most organic solvents. 
], ,, r ,3 dried in a vacuum desiccator, and then analysed ; 

,! 1913 gave 0'2905 CO., and 0'1105 HjO. C = 40'78; H = 6'36. 

C 5 ngO,jN requires G — 40*80; 11 — 6*17 per cent. 
yi,e product is therefore aliylamitie hydroyrn orafate. When 
tested above its melting point much gas is evolved, and a colourless 
letitliie left; which does not give the pyrrole reaction. It can also 
le prepared hy uu.*iiiig 1*2 grams of allylamine with a solution 
s! crams of oxalic acid in alcohol or acetone in the cold. 

Ill isuother experiment a mixture of allyltliiocarbimide (52 c.c.) 
;:,il ci YStalUsed oxalic acid (77 grains) w*as heated on a water-bath 
iot about twenty-five hours until no farther evolution of gas was 
observed, and the odour of allylthiocarhimide had disappeared, 
■file product was a clear liquid, which on cooling solidified to a- 
imxv substance, consisting of an oil (24 grams) and a waxy solid 
(hi grams). The oil was evaporated on a water-bath, and the 
|)u*(iy crystalline residne shaken with acetone, when allylamine 
orriiate (7*5 grams) separated out. The wax-like solid was also 
die.ken with acetone, in which the greater part dissolved, leaving 
2:1 grams of fine crystals melting at 130—134°. (Allylamine 
iiydrogcii oxalate melts at 135—136°.) The acetone solution was 
evaporated in a vacuum, yielding 21 grams of an unpleasant-smell- 
ing oil, which solidified on cooling, and appeared to be a mi-xture of 
various sulphur compounds, as on heating it gave off much carbonyl 
Milplnde, The production of allylamine o.xalate shows that if the 
reaction is allowed to be completed there is still not sufficient oxalic 
arid in spite of the excess used. 

A mixture of anhydrous oxalic acid (. 1.0 grams) and allylthio- 
carbiniide (50 grams) when heated for eighteen hours on a water- 
bath yielded 55 grams of crystals, more than 60 per cent, of which 
consisted of allylamine hydrogen oxalate, so that in this experiment 
c.-o oxaraic allvl acid could only have been formed in snmll 
'■iiiantiiy. 

Oho c.vpeiinient may be de.aerihed, showing the course of this 
I'camoii ill aqueous solution. Crystallised oxalic acid (70 grams'), 
^trams of allylihiocarbimide, and 100 c.c. of water were boiled 
uiKH i rcllu.x for thirty-six hours, the reaction being then complete. 
At" o-piid Ka..s evaporated on a water-bath until the aqueous layer 
■upiiu'il a syrupy consistency, when it was mi-xed with twice its 
uuii.ij.' of alcohol, and the crystals of allylamino oxalate (24 grams) 
lo.n.ed were collected. The mother liquor was evaporated to 
. and the residue dissolved 111 alcohol, when a further separa- 
y.j-p nxalate (6 grams) took place. The filtrate wa.s mixed 

ft 'ci, and kept in ice for some hours. The. crvstals then 
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foi'ijiecl (S T) "rams) were removed from the solution, which (m 
poraiioii left an oil, which was not further investigated. 
crystalline product was recrystallised from a very small quanluy df 
hot chloroform and again from 50 c.c. of acetone; 3 grams oi thj, 
product were again recrystalliscd from 75 c.c. of acetojie. 
which thiit, transparent- plates (2 grams) se]>aratcd, rneltinc at 
These were dried at 100® and analysed: 
l) lG22gavu0-30-J4 CO., and 01001 ILO. C^hl'lS; 

0T5SS 10-8 c.c. N-j at 17® and 772 mm. 

requires C = 51*58,; If-zmS; K--1505 per coni. 
This compound is oUt/Iann’iif' allf/lo.romatc, 

CTf,:OH■CJ^.y^’II•CO•CO.TT,\llyCH.yCH:ClL. 

Tt ran also be prepared from the corresponding calcium 
One gram of allylamiuc was added to 3 grams of the calcium sail 
dissolved in 15 c.c. of hot water, and tlic* calcium predpitcated wiili 
carbon dioxide. The hot solution was ftltcrod, evaporated iti a 
vacuiun. and the residue dissolved in hot acetone. On coolinj, 
2'4 grams of crystals separated, which were identical with the above 
allvlaniiiie salt. It is c.xtremely soluble in water or hot alcohol, 
very sparingly so in ether or l>eM7:enc. Tlie aciueous solution i? 
neutral, decolorises bromine w.ater instanlly, and on addition oi 
calcium chloride yields the corresponding very characteristic calc ium 
salt. 

o.iahilf, as obtained in the above exporimont, can be 
purified by crystallisation from 95 per cent, alcoiioh Three grams 
of tlie purified product were dissolved in 100 c.c. of hut 97 '} per 
cent, alcohol, from wliieh solution, on gradually cooling, .sin:dl, 
compact prisnis separated out on the side.'S of ihe Hash. The Ihpiirl 
was then decantctl and slowly coohnl. This product was dricil in a 
vacuum desiccator and analysed: 

0 1522 gave O'L’Gdci CO.^ and 0 1027 ll.X). C--17'27; n-7r).'i. 

0 1300 .. 15'2 c.c. Xj ai 18® and 770 nun. X— 13 73. 

ChH,,;OjX., require.^ (,'“-47 03; lI--7'90; X — 13 73 per cent, 

It melts and {Iccomposcs at 181®, and Ls very soluble in water, 
but j>racticallv insoluble in organic solvents. It can also bo |>reparc(l 
by mixing 2'5 grams of oxalic acid and 2‘.5 gratns of allyiamine in 
acetone soliifioji at 0®. The crystals formed are collortcd and 
recrystalliscd from 97 per cent, alcohol. 
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XcVlH. — Expcrwimls on the Synthesis of i\i)oMorpliine. 
By Francis AVilliam Kay and Aiii; Pictkt. 


lijisr, ^//wtnorphine, wliicli, as is well known, forms 

f>i' (lie proiluels obtained by tlie (leliyfli-alioii of morjjhine, 
lias studied ))V a nuinber of investigators, with 
, vitov io elucidate its cheniical r-onstilution. Amongst ihese, 
}Uil[nrr and his pupils must be placed in the lirsi rank, for it is 
diiPio llieir e.vlianstivc investigations (/bv., 1002, 35, -)o77 ; 1007, 
40, lO-’^h lOO’b lOOB) that an insight has been olAaiued into (he 
(■easiinition I'd this alkaloid. As a result of Iheir researches, 
J’si'liorr and his pupils deduce formula 1 as the most ]»robable 
[,x[in'ssioii of the structure of n/nmiorphine : 


t ! 


M:ir, 

N'Mo 


no 

no, 


/' 


OH., 


I 

,/ 

(1.) 


OIL 

f'Y 


.V}T„ 


MeO 

MeO. 


/ 

^ll.) 


This formula l)ears a considerable resemblance to that of 
f.iidiinosiue (11), as can be seen on comj)ariii 2 the two. 

Accoi'itiiig to PsciiuiT, the nucleus in f///omorpliiue ditfers from 
dial in linidanosine only by containing a bond which unites the two 
iieiizcne rings, and np»mio;’])hiiie must tiins be considered a derivative 
cl' plienauthrene. We have proposed exjK-rimentally to verify this 
liypcilicsis t)i' Psi'ln’r)’ by a(lein|itiiig a synthesis of cpfuiiorphitie, 
hiaiiiiig from a compound already containing tiie nucleus of 
l;ui(]am.)?ine, and then clfectiug therein the supplomeutarv link in 
(jiusiion. Two aiiah'gous researches whicli have alremly been made 
airl serve as a guide iii our present work arc due to I’sclmn and 
Oiiilanier. 

Ibclioi-r 1901. 37, VJ'JG) has atiomptod lo tramsioru! 

p:in;iveriiie into a derivative of pheuanlhreiie. With this object 
111 view he lirst prove<l that the nilropa}>avcrino, obtained bv Hesse 
1G72, 8, 292) Itv treating papaverine with nitric 
'Hid, jinsvesscs formula III. Jle prejuired its inetliochloride, and 
Hau l.'v reducing the latter with tin and hvdrooldonc acid, he 
oataii!.',! aininolaudanosiiie (IV). Ap(KireiillY, it onlv remained 
H' diav'iiise the latter and to treat the proiluci with co]'j*er jiowdcr, 
'''‘C'-viiiitg to the well-known inctliod of I’schorr lor svnlhesisinij the 
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derivatives of plienanlhrene, in order to obtain a pbetiaii{l,:,.|,,,. 
landanosliie (V) : 



CH, 

Cll,, 


JleO '' 

Me0/\/ '' ^ . 


MtO^ .Me 



ClI 

1 :''il 


Nil, 

A/*”'’ 

mhx ) 

\/ 

MeO'^ / 

MeOy^l 

MK) 

JIbO 

Met’ 

(in.) 

(IV.) 

(V.) 


Unfortunately, Pschorr was only able to obtain this last base ii; 
the form of a noii-crystaUisable syrup, and to characterise liii,; 
analyse it in combination with methyl iodide, tiiat is, as the. covio- 
spending iiietliiodide, which crystallises in prisms melting at iM.Vb 

Seven years later Gadamcr {Arch. Vfutrm., Udll, 249, GSOi, 
liaving repeated this work, showed lUal the so-called uiclhiodide cii 
phenaiithrenolaiidanosinc, described by Pschorr, was iiotliiiig ii;orv 
nor less than the methiodide of racemic laudanosiue. The operatioo 
of cliazotisation, as carried out. by I'sclmrr, had thus merely resiilibi 
in eliminating the amino-group of the aminolaudanosine, wilhouv 
closing the phenantlirolic nucleus. Jly proceeding in a sligtiTiv 
diherent manner, aUhough still using the same method, Gadiiinrr 
succeeded in effecting this closure, ami obtained in this way Ui.^ 
true pheiiantlireiiolaudauosine (V) in the free slate and pure (in. p. 
137 — 139'^). The latter being inactive to polarised light, wliilji 
from its constitution it should be a racemic substance, Gadamcr 
endeavoured to resolve it into its two optical antipodes, He 
succeeded in doing so by Jiieaus of tartaric acid, and was llius able 
to prove tliat the dexlro-modillcatioii (m. p. 110 — was ideiuicui 
with glauciue, an alkaloid whicli has been extracted from 
Glauctnum hitcum and CorifdalU earn. In tins wav he realised tlu* 
first synthesis of a natural alkaloid of the plionanthrcne scries. 

A precisely similar process appeared to offer a means of 
svnthesisiiig opomorphiiie, which is very closely related to glaucii;;- 
from a constitutional point of view. It would suffice as the slariinc 
point to lake nitroveralryl/.^oqninoline (VT), unknown at presr-sil, 
instead of nitropapayerine (ill). By means of (lie same reactioi'.s 
as used by Pschorr and by Gadamer, it ought to lead to liie 
dimethyl ether of apomorphiiie (Vll). 

Our ffrst endeavours were directed to preparing tliis base (Vli or 
one or its derivatives liydrogenated in tlie pyridine nmbiis 
Although the experiiner-ts in tiiis direction have proved nburiive, 
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authors consider them sufficiently interesting to justify pub- 
lic luon. Of all the methods which liave been suggested for building 


I I jN 
\/\^ 


McO/ 

JIcOl, 


(VI.) 



up derivatives of ii'oqiiinoliiie, tliuse proposed by tlie present authors 
in previous publications (5er., 1909, 42, 1973; 1910, 43, 2384; 
1911, 44j 1^030) have the advantage of being comparatively simple, 
require compounds which are of ready access as the starting point, 
and give, in addition, remarkably good yields witlioiit any harmful 
hv-products. Before commencing the present investigation, we 
devoted a cojisiderahle amount of work to improving and modifying 
a reaction discovered by Riscliler aiul Napieralski, in such a way 
as to render it capable of being used in syntliesising the /-soquiuoline 
alkaloids. Briefly stated, our method is as follows. The acyl 
derivatives of jS-phenylethylamiue, on boiling with phosphoric oxide 
ill solution in toluene or xylene, lose a molecule of water, and are 
thereby converted into derivatives of diliydrohs-oquinoliiie; a reaction 
winch will be readily understood when otic writes the substituted 
fiiiiide in its tautomeric enolic form; 


Cll, 


Cll, 

Nil 


oc 

I 

II 



(iii))r 

11 



CH„ 

/\ 

' "OH, 

I' 

I 

K 


A superficial coiisideraiioii of the forniiihi of die 2-nilru-o : 4-(.lI- 
iiietli(iXYbenzvb.<;oquiuoline, hv means of which we had proposed to 
syntliesise <iimetlivloy>nmorphi!ie, will immediately indicate tliat we 
iiiust devise some metliO'd of preparing 2-iutrolioiuoveratroyl- 
i3-p]ie;!ylethylaiiiine, wliicli, when submitted to delivdratioii under 
the conditions mentioned above, would umler^o cveiisation with the 
IwiiKition of the (liiivdro-derivative of the required base; so that, 
I"! the iiioiiieiit, the whole problem amounts to the synthesis of 
-■"ifrnhiiiiiurt nitric KchJ and its condensation with i3-phenylethyl- 
uiiiiue. 

I’hup far we encountered no great difficulty, hut wlieii we came 
t*' the convprsloii of the corresponding amide into the uitroamine, 
VOL. cm. 3 Q 
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we were astonished to find tlial, although dehydration had i^ken 
place, there was no trace of a basic substaiice produced, as would 
be exj)ected from tiie following reaction; 


cn. 


CH, 




1 1 Ujvi 

\/ /” 


1 1 >J ' 

\/\/ 

•CO 



CH, 

— > 

cu. 

N0/\ 


N0/\ 

MeOv / 


MeO^ ) 

\/ 


\/ 

MeO 


MeU 

(vin.) 


(IX.) 


Instead of the latter substance we had obtained an isoineride 
derived certainly from 2-ni(vohonioveratroyl*^-pheny)ethylami)ie tv 
the loss of a molecule of water, but witliout cyclisation. This 
dehydro-compound yields, indeed, 3-phenylelliylamine on reduction 
and saponification. It is somewhat difficult to make a conjediue 
as to its constilutional fonmila. The only one wliich appears to 
us to satisfy these conditions, but which it must be admitted is fm 
from proved, is C,;H.;CH,*CHrK:C:CI{‘C,Ho(OMe),-KOo (X). 

The failure to effect tins cyclisation of 2-nitroliomoveratrovl- 
)3-phenyletliylamine is evidently due to the pre.sence of the iiitro- 
group. It must be recognised, in our opinion, that this groujj 
renders the hydrogen atoms of the neiglibouring Cll.i-group inuch 
more mobile, and in such a wav that it is one of these atoms- and 
not the atom of hydrogen in the o-)>osition in the other benzene 
ring — which participates in the iunnation of the molecule of water 
eliminated in the presence of the ]iliosphorio o.vide. 

The obstacle presented by the peculiar behaviour of o nitrohoino- 
verati'oyl-j3-f.)henyleliiylamiue has arrested, for the luoment, ilie 
progress of our research on the synlliesis of f»ponioi'phiiie, but v,e 
are contiiuiing the subject by attacking the problem m another 
direction. 

The preparation of the 2-nitrohomf»veratric acid required lor tlm 
synthesis proved to be much more diffioull than one would have 
anticipated. Our first experiments were, directed to the iiltratioii 
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failed to yield the 

Hcid required. 

‘etylhomovanillic a^ 
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10 oc^ tylvaiiillin (XT)- -which gives 2-iiitrovanillin when ireated 
^vittl nitric acid under suitable conditions — to yield the correspond- 
L'-iiitro-acid when nitrated in the same way: 

Pespite the most varied experimental conditions, it was found 
impassible to nitrate acelylhomovamllic acid in such a way as to 
ohtfiin the 2-nitro-aeid, and usually either a dinitro-acid probably 
] ; iPfliidtrohomovanillic acid — was produced, or the side-chain was 
oxidised to carboxyl, leading thus to vanillic acid and its nitro- 
(Icrivatives, which were quite useless for our purpose. 

Tlie nietliod which finally proved successful is somewhat ijulirecl, 
has as its starting point 2-nilroveratraldehyde (Xlll), which 
was first obtained by Pschorr. On treating this aldehyde witli 
('oiiceiitrated potassium Ijyrlroxide, it undergoes the Cannizzaro 
leacdiaii, and is transformed into a mixture of 2-nitroveralrvl 
alcnho! (XIV) and 2-nilroveratric acid. The succeeding reactions 
are simple, and need only be nieiitiotied very briefly. On 
treating ibe nitro-alcohol with jihosphonis penlachloride in benzene 
f:n'nUion, it is converte'l into 2-nitrover;Uryl chloride (XV) : 


CIK) 

C'0.,H 



■' '-'NO, 




’ ^OMo 




OMfl 

OMe 
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IXVI.) 

(xvn.i 


which vield.'^ 2-introliomovera(ronitrile (XVI) on boiling with 
alcoholic pniassinni cvaiiide. The hydrolysis of tliis nitrile pre- 
sented considerable difficulty at first, Imt finallv, on ajiplying 
Vinner s iiniim-ether method, it was smoothlv converted into 2-nitro- 
lioiiiovcratric aci<l (XVI I). 

Experimental. 

I ri juu ift III!/ 0 / ’2~.\ /t fin/mt r>/f Alctihol (XIA ) Inun file 
inp .Mihhijih- ftp Hutrfnm. 

fliis preparation is based on the well-known fact that the 
3ioinatic aldehydes undergo a peculiar transformation when tliev 
treated with eonceiitrated alkali hydroxide solution; benz 
aldoliydc, for example, is converted into a mixture of benzvl alcohol 
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and potassium benzoate wlien shaken with concentrated aqueous 
potassium hydroxide. Under the same eiperimental conditions^ 
the nitro-aldehydes behave in precisely the same way, and (l,e 
reaction, which is a very smooth one, furnishes an excellent yield 
of the corresponding alcoliol and acid. 2-Nitroveratraldcliydp, 
which was prepared in quantity by the method described by Psi liorr 
1899, 32 , 3405), can be applied in the same manner, and is 
converted with remarkable ease into the required alcohol, 2-iiilro. 
vanillic acid being naturally obtained as a by-product at the same 
lime. 

To 10 grams of 2-iutrovera(ra1clohyde, \vhi(di are melted in a 
strong flask, is added a solution of 10 grams of potassium hydroxide 
in 10° c.c. of xvatcr and 10 c.c. of alcohol, and finally thoroughly 
mixed by vigorous sliaking, and occasionally warmed gently on llic 
waler-bath. Shortly after the beginning of the reaction, the 
potassium salt of 2-nitrovanillic acid begins to separate out in 
glistening leaflets, and tlie mixture soon solidifies to a thick p.iste. 
After twenty-four hours’ treatment, accompanied by vigorous 
shaking, we assumed that the conversion of the aldehyde into 
alcohof and acid was complete, and then covered the crystalline 
magma with a fair amount of ether, extracted as much of the nitro 
alcohol as possible by agitating for some time, and finally gradually 
added, with constant sliaking, sufficient anhydrous sodium carbonate 
to hind practically all the water present. In this way a seini-solid, 
fine-grained mixture of salts is obtained, which is readily exhausted 
with ether, five e.xtractioiis being, as a rule, sufficient completely 
to remove all the adherent alcohol. Traces of unchanged nitro- 
aldehyde are now removed from the ethereal solution by wasliing 
it once with a concentrated sodium hydrogen sulphite solution and 
then with aqueous sodium carbonate, after which it is dried over 
freshly ignited sodium sulphate, and finally fractionated on the 
waler-bath, whilst flic last traces of alcohol and ether are removed 
from the residual oil by coniiecling the vessel witli tlie vaciuiiii 
pump. After a short time, the viscid, oily residue solidifies to a 
hard, crystalline cake, which is then spread on porous earthenware 
to remove liquid impurities. The dry nitro-alcohol is now dissolved 
ill ether, precipitated with light petroleum, and tlie oil, wliini 
separates, dissolved again in a iiilvtiirc of light ymtroleum am 
ether, whilst the impurities remain behind as a resin. The c eat 
filtrate is now treated while hot with light petroleum unti a 
milkiness begins to form, and then allowed to cool. In this way, 
^mlroTcmlrijl alcohol is obtained in slender, yellow needles, wliici 
are collected and washed with light petroleum. On allowing the 
mother liquors to e-aporatc spontaneously, large, pale ye w. 
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needles are formed. This alcohol was obtained pure by 
joci vdallising more from the same solvent mixture : 

ii U44gaveO-2r>94 CO. and 0'0647 11,0, C-50-88; H-5 01. 

1)1967 „ 11'7 c.e. at 21® and 731 mm. N = G'54. 

requires C = 50‘68; H^5'21; N" =6'57 per cent. 

The nitro-alcolioi melts at 68—69®, ai?d dissolves freely in prac- 
ij^jdlv all the usual organic solvents, with the exception of light 
peti'ohnin, in which it is very sparingly soluhic even at the boiling 
point. 

2 .A itroverafry! C/tlorifIc (XV). 

The (lisplaceiiie.ut of the hydroxyl group hy chlorine in tlie alcoliol 
f!ownl)ed above is eflecte*! by means of phosplioriis peiitacbloride, 
as the action of hydrogen chloride failed to lead to a satisfactory 
result. 

Two grams of 2-nitrcvercitry! alcohol are dissolved in 10 c.c, of 
dry benzene, the solution cooled in ice-water, and gradually treated 
with 2'1 grants of finely pulverised phosphorus pentachloride, the 
Oask being shaken during the wliole of the addition. The phos- 
j)horiis pentachloride gradually passes into solution, and a little 
hvflrogeu chloride is evolved towards the end of the reaction. 
After remaining for an hour at 0®, the solution, whicli has mean- 
while become paler in colour, is evaporated at lOQ® in a vacuum 
in order to reTuove tlie })Iiosplioryl chloii<lc, and a viscid, oily residue 
is obtained, which frequently crystallises directly iu the distillation 
jlnsk, especially if the pliosphoryl chloride lias been completely 
removed by dissolving the oil in benzene and evaporating to dryness 
ill a high vacuum. The oily chloride is now dissolved in benzene, 
filtered, and the clear filtrate diluted with ten times its volume of 
light petroleum, wliicli causes the precipitation of a little resinous 
matter- -an impurity — wbich cannot be redissolved by warming the 
solution. The clear supernatant liquid is decanted hot from the 
oil, and on cooling deposits a trace of oily impurity, which can be 
removed by filtration. The filtrate, on complete evaporation on the 
water batii, yields a viscid oil, which crystallises to a solid cake on 
keeping for a short time, especially after being seeded with a crystal 
of tile solid cidoride. Tlie somewhat impure solid obtained in this 
MdY IS purified by solution in a little acetone and slow spoutaiieous 
evaporation in the air. The crystalline crusts which form are care- 
tully removed, spread in a thin layer on porous porcelain, and 
I'ashed with a few drops of acetone. For analvsis, the while mass 
1-^ ground to a fine powder and dried over sulplniric acid in a 
^acuinn desiccator. The vield amounts to practicallv the original 
weight: ‘ 1 - e 
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O' 2030 gave O' 1228 AgCl. Cl = 14'96. 

C;|HniO,NCl requires Cl = 15'30 per cent. 

it rDft rnt t'y! I'liloridu melts at 58 - 59^, and erystalhscs m 
yellow, waxy leaflets. 


‘l-.\ ft ruhumo rri-fftrijint ril r (XVI). 

Potassium cyanide (12 grams) is dissolved in 20 c.c. of Ixiiliiij 
water and mixed with a solulion of 23 grams of 2-iutroverairvl 
chloride in 250 c.o. ol 96 per cent, alcohol, which precipitates some 
of the cyanide from solution. The mixture is now heated by 
immersion in a briskly boiling wniter-hath, and in the course of 
about two hours sodium chloride begins to separate out, the amount 
increasing as the reaction proceeds. In about four to six liours 
the transformation of the chloride into the nitrile is complete, after 
which the hot alcoholic sohitiou is poured directly into 1250 o.r, of 
water, seeded with a crystal of the nitrile, and allowed to remain 
for some time, which causes the nitrile to separate in yellow, felted 
needles, along with some resin, which can readily be separated 
rnechaiucally. The <Tystallinc deposit is collected, spread on 
porous plate, and finally dried over sulphuric acid in a vacuum, 
The yield of crude nitrile amounts to 85 per cent, of the theoretioal. 
The purification of the crude nitrile is best effected by boiling it witli 
5 litres of water, filtering from iiiidissolved oil, and allowing tilt 
clear filtrate to cool slowly, when the nitrile separates out, oily at 
first, but soon crystallises to a mass of long, liairdike needles, wliicli 
are slightly coloured, and not quite pure because they meli 
indefinitely between 60° and 7,5°. The final luirification can best 
be achieved by dissolving the recrystallised imaterial in 40 volumes 
of methyl alcohol, and then di'hitiiig with hot water until a 
precipitate begins to form. On cooling, tlie solution deposits at 
first ail oily suspension, wdiicli is removed, whilst the residual nitrile 
ill the clear filtrate separates out only very slowly in the cold, and 
then quite pure, in slender, colourless needles, whicli are colleiterl 
and dried over snljiliiiric acid in a vacuum desiccator : 

0 1462 gave 16'9 c.c. N,. at 21° and 7,33 mm, N:^ 12 77. 

CVjHi„OjK.. requires X=12'62 per cent. 

The nitrile melts at 68—69°, and is readily soluble in the usual 
organic solvents. It is practically insoluble in cold water, but a 
appreciably soluble in the hot solvent. 
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jj ‘l^y iffnhomoi'^tvtfrir Acid 

(XVII). 


I'veliminary experiments witli potassium hydroxide in aqueous 
JI,(1 alcoholic solutions showed that this reagent was entirely 
iinsuiteil for this saponification, as it only led to the formation of 
latl, iiiicrystallisable syrups, this being probably due to the presence 
llip nitro-group. We subsequently found that the nitrile was 
most converdently hydrolysed — indirectly, of course- -by Pinner's 
nielhod (lirr., 1883, 16 , 352, 1663.; 1884, 17 , 182, 184, 2002; 1892, 
25, 1434; 1895, 28 , 473), an excellent yield of pure acid being 
readily obtained even from the crude nitrile. 

To this end 11 grains (1 mol.) of the nitrile, dissolved in 150 c.c. 
of absolute ether, are mixed with 8 c.c. (3 iiiols.) of absolute methyl 
alcohol, and the solution then saturated at 0“ with dry hydrogen 
ciiloiidc. The hydrochloride of the imino-etlier frequently 
sfiiarates out of solution during the passage of the hydrogen 
chloride, and in those cases where it does not, crystallisation usually 
takes place after a short time, the coinpoiiiid separating in slender, 
almost colourless needles. The formation of the hydrochloride is 
complete in a few hours, after which the voluminous, crystalline 
mass is quickly filtered, waslied with dry ether, and finally dried 
over solid potassium hydroxide in a vacuum desiccator. The yield 
of iraiiio-ether, starling from crude nitrile, only anioums to 85 — 73 
pec cent, of tite theoretical, but as only the nitrile can enter into 
litis reaction, whilst the impurities remain dissolved in the ether, 
this yield is fairly satisfactory, and the method essentially facilitates 
the preparation of the free acid in a pure state. 

The iiiiino-ctlicr hi/droclihirtdi prejtared in this way forms light, 
colmtrleaa needles, which are fairly readily soluble in water, but at 
the same time it undergoes liydrolytic fission with the formation 
of aiiiiiiuiiium chloride ami methyl 2 nitrolmmoveratrate, which 
separates out as an oil. 

The direct conversion of the hydrochloride into the free acid is 
hfcsl effected by dissolving it (10 grams) in twenty-five times its 
weight of water, when a pale yellow, faintly opalescent solution is 
ahtaiued, wliirh rapidly becomes cloudy owing to the spontaneous 
sejtaraUou of the methyl ester. This tonnatiou of the methyl ester 
at the acid is brought to completion bv warming the solution for 
liall an hour on the water-halli, after wliicli 40 c.c. of concentrated 


hulroclilorie acid are added, and the boiling continued over a free 
kaiiift under rethix. In tins way the ester which is iirst formed 
is saponified and gradually j)asses iiiti) solution in tlie course of 
an liDur, whilst complete hydrolysis usuhUv demaiuls two 
li'Uirs. I lie sohitioJi is liltered hot t’roin traces ol resin and allowed 
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to cool, when the acid is obtained in large, yellow leaflets, Mliipi, 
can be readily purified by recrystallisiug once from 40 parts jf 
boiling water. For analysis, the substance is dried at 120“ until 
constant in weight, a certain amount of moisture being driven oj 
in the process : 

0 1758gave0'3204 COj and O'OTOT H 2 O. C = 49-71; 

0'1804 „ 10-2 c.c. No at 22° and 727 mm. N = 615. 

Ci(|H„OgN requires C-s49'77; Tr^4'60; N=5-89 per cent. 

The pure acid sinters towards 14.3°, and melts sharply at 1461 
It dissolves more or less readily in the common organic solvents, 
and is very sparingly soluble in cold water, but dissolves appreciably 
in the hot solvent. 

2 ^Silroh<moreralro;il-^ }>1ienylelhyUiminc (VIII). 

4 8 Grams (1 mol.) of 2 nitrohomoveratric acid were first ooiv 
verted into the acid chloride in the following manner. The wcigheb 
amount of acid is covered with 20 c.c. of cliloroform, cooled in water, 
and gradually treated willi 4-2 grams (101 mol.) of phospiionis 
pentachloride in sm.nll quantities at a time; the chlorination pro- 
ceeds somewhat r.npidly, and is accompanied by a brisk evolution 
of hydrogen chloride along with a considerable rise in tempernture. 
As soon as the main reaction is over, the resultant red solution is 
gently warmed on the water-baUi for a short time, that is, until 
the evolution of hvdrogcn chloride ceases, and then the pliosphoryl 
chloride is removed as completely as possible by evaporation in 0 
vacuum at a temperature not exceeding 5S°. The last traces oi 
pliosplioryl chloride, which cling very tenaciously to the residue, can 
conveniently be removed by dissolving tlie contents of tire distilling 
flask in dry benzene and repeating the evaporation in a vacuum, 
In order to facilitate the subsequent coupling with ^-plienylethyl- 
amine, the residual glassy mass is dissolved in a very small qu,sutity 
of dry benzene, and this solution is then added in small portions, 
and alternately witli G c.c. of 2U per rent, aqueous sodium liyclroxiilc 
(l o mol.) to 2-4 grams (1 mol.) of /3-phenylethyliiiiiine suspeuded 
in 10 c.c. of water, the whole being well cooled in a freezing mi.vture 
and continuously shaken. As soon as the whole ot the chloride 
is consumed, the amide whicli is formed is dissolved in -dU c.c. 01 
benzene, washed with a little water, and finally with dilute afid. 
The dried benzene solution is submitted to fractional precipitation 
with light petroleum. The first precipitate obtained contains prm 
cipally resinous im])uritie 3 , and is rejected. The clear liquid filtered 
from it, when treated hot with light petroleum until a precipitate 
begins to form, and then allowed to cool slowly, yields first an oil. 
liut thi.s soon crystallises in aggregates of pointed prisms, uliicli are 
collected, (he filtrate being subsequently treated in a similar inaiiner. 
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\ tliirrl crystallisation is difficult to obtain an aocount of the 
•^fjliibility of the amide in a large volume of light petroleum, and 
ill tills case it is advisable to evaporate the solution to dryness and 
( rvstaJllsc the residual resin from a mixture of benzene and light 
pelroleum. By rccrystallising the product once more from the same 
s;n]vC'iil-niixture, it is obtained pure for analysis in almost colourless, 
jliii'k prisms, which are finally dried over sulphuric acid in a vacuum 

desiccator ; 

O']616gave0'3709 CO^ and 00855 ILO. C — 62 6; II^5'92. 

ti'2260 ,, 16‘4 c.c. at and 720 mm. N = 7'93. 

requires C = 62'75; il^5'87 ; N-8‘U per cent. 

Tlic itieltiiig point ol 2-introhornoL't:n(fra>/l-^’fihrji^Jcthylamifie^ 
lies at about 86^ with slight previous softening. By recrystallising 
I'l'oiu hot toluene, the melting point rises to 98”'^ 

.i ffntiplt'd Ci/cJisatioii of 2-.' itrolioinvvcrafroi/l-^-iiJitiri/htJiylamine. 

With the object of bringing about the cyclisation of 2-uitrohoino- 
veratroyl’/S-phenylethylamine to form nitroveratryldiliydroiso- 
quinoline, according to the sclicme (VlIT — TX) given on p. 950, we 
yjierated according to the methoil indicated above, aii<l heated the 
lirbt of these two substances with an excess of phosphoric o.xide in 
solution ill toluene. Here we found, however, contrary to all 
our preceding experience, that t(ie elimiiiatiou of water is slow and 
ilifficull. It is no longer sufficient to lieat to boiling for three to 
live minutes only to produce the clehydro-compouud ; the healing 
must be continued for tifteeii or thirty minutes, and even then 
the reaction is still incomplete. After shaking the product with 
water, we proved that the u(pieous layer did not contain the least 
trace of a basic substance, and failed to give a precipitate with 
sodium carbonate. The whole of the product remains in solution 
ill the toluene layer, which yiel U a yellow-ooloured residue on 
evaporation to dryness. The major portion of the latter consists of 
the original substance, unchanged. By rccrystalliiation from 
tohieue, we succeeded, ncvcrtlielcss, in isolating a new substance 
from the yellow residue, which it contains to the extent of 20 to 30 
per cent., and to which the yellow coloration is due. This vellow 
airapoimd clearly constitutes the product of dehydration, for its 
analysis certainly leails to the formula C,,l£j,OjX.,, which contains 
one molecule of water less than the original 2'Uitrohunioveratroyi- 
/Iplie.nylethylamine : 

0T132 gave 0-2749 CO. and O lOlo lip. C-GG-23: 11-5 10. 

0 0860 „ 7'0 c.c. No at 20^ and 717 jinn. N — 8'81. 

requires C = GG'22; H = 5'5S ; X — S'5S per cent. 

This compound separated from boiling toluene in yellow crystals, 
iiifltiiig at 129'^. It is absolutely devoid of basic properties, being 

VOL. cm. :] 
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insnlublc in hyilrorhloric acii, even when concentrated, and reacts 
neither with methyl iodide nor with methyl sulphate. 

Supposing that, in spite of its properties, it might constitute tlic 

required nitroveratryldihydro-t'foqninoline, \vc submitted it tc 

reduction in the hope of converting it into aininoveratryltetrahydro- 
?.s'nqniiioline. It was therefore lieated with stannous chloride aial 
concentrated hvdrocliloric acid. On cooling, a welhdefined, crys- 
talline tin salt, sparingly soluble in cold water, was obtained, 
which, when decomposed with hydrogen sulphide, yielded a colour- 
less, crystalline hydrochloride, freely soluble in water, ibis hyilro- 
cliloride gives a precipitate with auric chloride and platinic chloride, 
hut not with picric acid. The addition of aii alkali causes the 
separation of an oily base ammoniacal in odour. 

This base is a primary one (carbylainiue reaction), and in order 
to identify it, wc transformed it, according to the Schotten- 
Bauinaiin reuclion, into ils benzoyl derivative. The latter 
crystallises from alcohol or water in spangles, melting at 118°. Its 
analysis (Found, C-80-0fi; 11-0-60) leads to the formula of 
bcnzoyl-3-phenylethylainine (Ci^H,-,ON requires C = 79'96; H = 6'22 
per cent.), and eviilcntly the two substances are identical, for f\ 
mixture of the two melts at 118°, the melting imint of each of 
them separately. The base obtained by the reduction of the yellow 
compound, meiting at 129° is therefore i3-phcnylethykniiiie. It 
consequently follows that ihe so-called yellow substance is in no 
way a derivative ol isoquiituline, and that the treatment of 2-nitrn- 

liomoveratroyl-jS-phenylcthylamine with phosphoric oxide ^ dno.s 

certainly bring about lim elimination of water, l)ut without 
cyclisation. The dcliydro-product is still a derivative of 3-pheiiyh 
ethvlaminc. capable of regenerating that base by reduction, acootn- 
IMuiied by hydrolysis. We have already indicated our views on its 
constitution. 

We may add that wo have attempted, with the same ncgfitivi: 
result, the cyclisation of the simpler compound : 

(■H,Ph-Clb,*NU-('0-Clt./\ 

Ntf.' ■ 


This substance, olhaiiied by tlie action of tlic diloride of (.■iiitin- 
plienylacetic acid ml (S-phenyletbylainine, forms colourless crystals, 
melting at 37 — 99’ : 

0 1207 gave 0'298G CO,, and O OGOS IL.O. C = 67-47 ; H :-5'64. 

C,|.n,(0,iX., requires C- G7 r,S; IT- 0-67 per cent. 

When heated for half an iionr with excess of phosphoric oxide in 


xylene solution, 

Ot:';.AN!r IjAtin 
UxiTKP^TTY cr ] 


it undergoes no change whatever. 

riAi-oKT, T..\iim:.\T-unK m; Cihmir organiqi'p; 

aVRRPOOI.. UNIVBRSnit DE OENfeVR. 
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tJlirJ crystallisation is Jiflicult to obtain an account of tiie 
solubility of the amide in a large volume of light petroleum, ami 
ill tills case it is advisable to evaporate the solution to dryness and 
crystallise the residual resin from a mixture of benzene and light 
pctroleuiii. By recrystallising the product once more from the same 
S.ilvciit-mixture, it is obtained pure for analysis in almost colourless, 
tliick prisms, wbicli are finally dried over sulphuric acid in a vacuum 
desiccator : 

01616 gave 0'3709 CO, and 0 0855 H,0. C = 62'6; H = 5'92, 
()'226Q „ 16'4 c.c. N, at 19° and 720 mm. N = 7-9,2. 

C,sH,„0,N, requires C = 62-75; n = 5-87; N^814 percent. 

The melting point of 2-inlrohomoverutroylS-fhtniiUthylamine 
lies at about 86°, with slight previous softeaiug. By recry.stallisinv 
irom hot toluene, the melting point rises to 98°, ” 

,1 ttempUd OyclimtioH oj ^^Silrohomuveratroyl-fi-yhanjUtliylamine. 

With the object of bringing about tlie cyclisation of 2-nitrohoino- 
veratroyl-g-phcnyletliylamine to form iiitroveratryldihydroi'ao- 
iiuiiiolinc, according to the scheme (VIII— IX) given o'li p, 950, we 
operated according to the method indicated above, and heated the 
i;i‘st of these two substances with an c.-tcess oi phosplioric o.vide in 
solution in toluene. Here wo found, however, contrary to all 
onr preceding experience, that tlie elimination of water is slow and 
difficult. It is no longer sufficient to heat to boiling for three to 
live mimites only to prorluce tlie dehydro-compouiid; the lieatinv 
must be continued for fifteen or thirty minutes, and even then 
till! reaction is still incomplete. After sliaking the product with 
water, wo proved tliat the iiq-ueous layer did not contain the least 
trace of a basic substance, and failed to give a precipitate witli 
scdiimi carbonate. The wlicle of the product remains in solution 
in the toluene layer, which yiel li a yellow-colmu-ed residue on 
evaiioration to dryness. The major portion of the latter consi.-ts of 
the original siihstancc, unchanged". By recrystillisatioii from 
toluene, we succeeded, iievertlieless, in isolating" a new substance 
troiii the yellow residue, wliich it contains to the e.xteiit of 20 to 30 
I'Cr cent., and to wliich the yellow coloration is due. This yellow 
lonipound clearly constitutes the product of dehydration, for its 
■timlysis certainly leads to the formula C„H,,O.X.:, which contains 
one molecule of water less than the original 2-nitrohoiiioveratrovI- 
p-phcuyletlivlainine ; 

lbll32gave0-27.!9 CO, and O'OnlG H.O. C-66-23; H,,oTl). 

0 OSGO „ 7 0 c.c. No at 20° aud 717 mm, X -^S-Sl. 

CJIjjO.N, requires 66-22; H-o oS; X = S-58 pet cent, 
his compound separated from boiling toluene in yellow crystals, 
at 1^9 . It ig absoiutelv devoid of basic properties beinc 
VOL, L'lll. 
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insoluble in hydrochloric acid, even, when concentrated, and rcaci.. 
neither with methyl iodide nor witli methyl sulphate. 

Supposing that, in spite of its properties, it might constitute the 
required uitroveratryldiliydro/soquinoline, we submitted it 
reduction in the hope of converting it into aminoveratryltetrahydro- 
isoquinoline. It was therefore heated with stannous chloride acj 
concentrated hydrochloric acid. On cooling, a well-defined, crys- 
talline tin salt, sparingly sohible in cold water, was obtained 
which, when decomposed with hydrogen sulphide, yielded a colour- 
less, crystalline hydrochloride, freely soluble in water. This hydru- 
chloride gives a precipitate with auric chloride and platinic cldoride 
but not with picric acid. The addition of an alkali causes the 
separation of an oily base ammoniacal in odour. 

This base is a primary one (carbylaiuiue readioii), and iu order 
to identify it, we transformed it, according to the Scholteu- 
Baumann reaction, into its benzoyl derivative. The Utter 
crystallises from alcohol or water iu spangles, melting at 118^. Its 
analysis (Found, C = S0'0G; TI — 6'GO) loads to the formula of 
benznyl-jB-phenyletliylamine requires C-^79'96; H = G'2:* 

per cent.), and evidently the two substances are identical, for a 
lui.'i.ture of the two melts at IIS'-'’, the melting point of each of 
them separately. The base obtained by the reduction of the yellov 
compound, melting at 120®, is therefore jS-phenyletliylainine. It 
consequently follows that tlie so-called yellow substance is in no 
way a derivative of wquiiioliue, and that the treatment of 2-iiitra- 
Immovoratroyl-^'phenylcthylamiiie with phosphoric oxide does 
certainly bring about the elimination of water, but withoiu 
cyclisation. The dehydro-product is still a derivative of j2-plienyl- 
cthvlaniiDe, cap.iblc of regenerating that base by reduction, accom- 
panied by hydrolysis. We have already indicated our views on it* 
constitution. 

We may add that we have attempted, with the same negative 
result, the cyclisation of the simpler compound : 

J • 

This substance, obtained by tlie action of the chloride of o-intio- 
phenylacetic acid on j3-phcnylethylamine, forms colourless cryslah, 
melting at 97 — 99®; 

0T207 gave 0-2986 CO., and O OGOS TLO. C-G7'47 ; IT -.5 64. 

CjclligOsN.-, requires C- GT'oS; H---U-67 per cent. 

When heated for half an hour with excess of phosphoric oxide in 
xylene solution, it undergoes no change whatever. 

L.\1!0II.\'I0ILV, 1. m;i i i; \'lnl i;k UK ("lilMtr. 

U.Ntvs;K.-,irY “K IjiVKKi'oni.. UN!VRi:snfi ui; UknI'.vi.. 
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Xt'iX . — A Criticism of Some RcccjU 
Investigations. 

By Eugene Cook Bingham. 

As scientific knowledge increases in volume, it becomes increasingly 
.lilkciilt to become fully intornicd even in tlie narrow field within 
wlucli one liappens to be working. It therefore liappens that truth 
uiiee. discovered is apparently lost, only to be rediscovered and lo.st 
;,gaiu, instead of becoming at once the properly of all, with the 
,oii 5 «iuent saving of time and energy. Xovvliere is this more 
noticeably true, perhaps, than in the study of viscosity, Tlie reason 
may be that few workers have been interested in the property of 
viscosity for its own sake, but Iiundreds of researches have been 
carried out in the hope of throwing light upon problems suggested 
by other properties, such as conductivity, dissociation, etc. 

Viscosity data arc iu a ratlier unsatisfactory condition. Only 
part of the data is given iu absolute units, so that comparisons are 
difficult. Furthermore, mucli of the data, whicli is given in 
absolute units, was obtained from ineasuremeiUs which were not 
themselves absolute, but relative, and it appears tliat in relative 
incasureuieuts the necessary corrections have often been omitted 
whereby reduction to absolute units could be ellected with sufficient 
precision. Thus, test observations by workers using the same 
liquid tor successive observations have been known rPiibrani and 
Hindi, Sllzunashfr. K. .U-ail. wm. irifn, 1878, 78, ii, 113; compare 
Thorpe and Rodger, n,l. Trans., 1891, 185, .1, 403j to’ differ bv 
over 10 per cent. The earlier absolute measurements were also 
somewhat discordaut, owing to tlie fart (bat several important 
coiiTctious were overlooked. As a result of these conditions, several 
(Kiiibbs, J. Sr,)/. Soc. .Xen; South 1896, 30, 186; compare 

'Ictsrh. phnsikal. Chen)., 1919, 80, 685; Traube, her., 1886, 19, 

8 A) have expressed the doubt as to the possibility of the accurate’ 
measurement of viscosity. However, it has now been proved that 
with the necessary corrections which can be easily applied, perfectly 
dehmte and very accurate values may be obtained. Perhaps the 

iTit'fin' (compare Zeitech. phi/sihal Che)ii., 

80, 6So) th.it the mean deviation from the mean values tor 
"Iter fiom 0“ to lOO- of six dittereut investivaiors is onlv 0'3 per 

In view oE the scantiness of existing material^ it is therefore a 
nia ter for jiarticiilar regret when a research, planned with the 
oward the highest possible accuracy, is carried out without 

;i K 2 
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(lie kuosvletU-e of cooiUtioiis anil corrections necessary for making 
the results truly absolute, and therefore comparable with the ilaia 
of other observers, and of the appropriate methods tor interpreting 

“'Tim rlc'ent work of Applebey (T.. 1910, 97, 2000) inay be elmsen 
as an illustration because this work has been carried out ivill, 
admirable care and ingenuity. Tlie attempt was made to reduce 
the error to less than 01 of 1 per cent., and control e.vpenments are 
oiven to iirove that this high degree of precision was actually 
attained. Applchey states on p. 2013 : '■ It is to he noted tliiit „„ 
kinetic cnen-y correction is to be applied in calculating the resulu 
of evperimenls with viscometers iu which the capillary opens out 
into a reservoir of the same liquid. The correction calculated by 
earlier observers (Hagenbach, Fog;!. 

Rnkcuer, see Garteiimeister, Zf.d6ch. lAi/silatl. b/iem., 1891, 6, a.4) 
is only applicable when the liquid flows from the capillary directly 
into the air. In viscometers of the Oslwald type, however, tlie 
gain of kinetic energy at the liegiiming of the capillary is balaiicetl 
by the loss of kinetic energy an emerging from the capillary into 
the lower bulb. The net increase in kinetic energy is therefore 
nevUdible. . . The present author holds that the correction 
which is necessarv when the capillary opens into the air is not a 
kinetic energy correction at all, but rather a correction for tl.e 
loss of pressure due to the capillary attraction at the opening ol 
the lube. Tills correction is dependent upon tlic shape of the end 
of the tube, and it fluctuates with the size of the drop at a given 
moment, hence it is very difficult to estimate. Naturally this 
correction is avoided in viscometers of the Ostwald type. It would 
he presumptuous to attempt to prove, that the kinetic energy 
correction does indeed apply to the Ostwald typo of viscometer in 
view of the published work of Neumann ( 'Vortrage iiber Hydro- 
dynamik ”), Jacobson (An-h. /. Amil. u. Fhgml., I860, 80), Conette 
(.!««. chim. Fhgs., 1890, [vi], 21. 433), Wilberforce ijhd. J%, 
1891, [v], 31, 407). Kiiihbs (-/. Ro>j. Soc. ^elr South ^!f IbJj, 
29, 77; 1896, 30' ISG), Thorpe and Kodger {Phil. Trans., 1894, 
185, -I, 397), Boussinesq (Compt. rriid., 1890, 110, 1160, 123o, 
l89l' 113, 9, 19), and Brilloiiin ("La Viscosile, Gaulluei- 
Villars, 1907, p. 131), in addition to those mentioned In 
Applebey. A simple statement may, however, serve to make the 
necessity for the correction apparent. For sake of simphatv, o 
US a’ssumc that the liquid flows through a horizontal capi lary ct 
uniform bore connecting two reservoirs. If P' is the liydrosU if 
pressure at the entrance of the capillary and P” at the exit, i™ 
l>! _ pa is the measure of the pressure used up iii overcoming 
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visions resisUtu'e. Near the entrance to the capillary, liowever, 
(lie liquid is in accelerated motion tor a short distance, tii gaining 
• Ills liinelic energy, the pressure falls from /’ to hence the whole 
lo.s.s ill pressure, measured hy the difference in heads in the two 
reservoirs, is equal to P — P’ y F’ ~ — P" , The ineaii velocity 

at the e.xit end of the tube is the saute as at every other cross- 
seeiion of the tube, and its inertia carries it a considerable distance 
into the body of the liquid in the lower reservoir. By means of 
eddies, lids motion finally becomes tlisorrlered, that is, it disappears 
tis heat, and not as potential energy, as Applehey .supposes, 
finally, Bingham and White (Zekfch. iihijsihal. C'lirm., 1912, 80, 
OSJ) measured the viscosity of water under the above conditions 
ivitli a capillary which was afterwards cut into several pieces so 
as to give conditions for interrupted flow, and it was found that 
die kinetic energy corrections as demanded hy the theory are 
directly proportional to the nmriher of capillaries in series. 

By varying the pressures, Applehey limls that the product of tlie 
pressure multiplied hy tlie lime of trausinratioii is approximately 
constant only when the lime is not less than 100 second, s. He 
appaieiilly assumes (p. 2005) that the inconstancy of the product 
pxt for smaller v.alnes of I is ‘ due to the fact that above a 
certain limiting velocity the (low of liquid in tlie viscometer is not, 
steady, hut that some of the ])oteutial onergy is e.'ipended in 
terming eddies within the liquid. ' There can lie no doubt that the 
product pxt will become inconstant when the velocity of efflux 
becomes sufficiently great, but the cause in Applehey's experiments 
may be. due to the kinetic energy correction, which he has com 
sidered iiegligibie. His capillary had a radius of 0'2 mm., ,and 
tlie transpiration volume w.as 7 c.c. Therefore the velocity of 
utHux could never iiave been greater than: 


r 

rr'-l 


314lt) X {U-0:i)-x 4i»U 


- 14 cm. per socontl. 


Xow, Osborne Kcytiolcls {Phil. Tran?., 174, Oon ; IS^G, 177, 
•b lo7) lias given an expression for the critical velocifv above 

which eddy currents may be formed. It is For water at 25^ 

the fluidity is equal to 112'0 and the densiiv (p) is not far 
from unity, hence the critical velocity is 312 cm. per see. All of 
*\pplebey s solutions wore more viscous than water at 2.v^, hence 
ids velocities were not one-twentieth of tlie critical value where 
die iiKiiion becomes sinuous. 

llnieinci, not only was the fancied daiiijer of ^itnimis jnntinn 
but the very slow velocities wiiich were used tended In 
Goi'Hcite a source of error which in this jiarticular case became 
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very annoying (pp, 2010, 2011, and 2012). He says in particular 
that "'in spite of all precautions, the tubes frequently bccaiuc; 
containinated with dust.” At very low velocities, particles of 
could more easily find lodgment in the capillary, and thus vitiatf. 
the determination. That higher velocities would have servcrl 
keep the capillary clean is indicated by the results uf scvoia' 
experimenters,* wliere with reasonable care to avoid the presence of 
dust the successive observations are almost invariably quite satis- 
factory. 

The equation for viscosity containing the correction for tlie los;; 
ill kinetic energy is * 

_TT(fr'*tp rnpV 
^ 81/ i>7rU 

where 7r:-3T416, q is the acceleration due to gravitation, r liif. 
radius of the capillary, I its length, t the time of transpiration, 
I’ the volume passing througli the capillary, p the corrected pressiin- 
in grams prr sq. cm., p is tlic density of the liquid, and //! is a 
constant which lias been approximated to be 1T2 (compare Zeif.^ch. 
j)h?/i<ikaL Chem., 1912, 80, 670). The correction for kinetic cnerf;\- 
is expressed by the second term of tlie right-hand member of the 
equation. For a given imstrument, tlie equation takes the foriti; 

^ = cli)-c'plf, 

wliore c and c' are constants. Since tlie density cannot be clifiiii'c*] 
ad lihil’nn, the only way to make the kinetic energy coirpcdoii 
negligible is to make tlie time of transpiration very large. This 
is exactly what was done by Applebcy, and 1 believe that liis 
measurements possess a liiglier degree of trustworthiness than iiiauv 
of the uieasiiremcnts wliich have been made with this type of 
a]iparaius. A 2 >art, liowever, from the danger of jiartial clog^iii? 
of the capillary, such lengthening of the time of transjnralion is 
objectionable, both on account of the increased difficulty in proper 
temperature regulation and in the loss of time occasioned. Sonic 
uf Ajiplebey's measurements required over two hours for a single 
transpiraiioii, whilst the mitiimnni was seven nunntes. ^Vith severd 
modern forms of apparatus, less than half of the niiniiiiuiu tint’ 
used by Applebcy is required, and hv emploving variable pressure 
the time consumed with the more viscous liquids need not neces- 
sarily be any greater. With the Ostwald tv})e of apparatus, liaving 
a pressure whicli is not variable at will, the loss of time willi ihc 
more viscous liquids makes the use of a series of viscometers, uiin 
the consequent loss of time in calibration and additional suiircrs oi 
error, almost a necessity. 

I'lni' iilarlv wnrHi stinlv in this »Tniit''xiiiti an- ili<- very .•'in'-i'-tctii I' -ul: 
Thoiiu' aii.l {Pk.-f. Ty.n^., 1S91, 185. .1, ^97 
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If two liquids having viscosities n, and ij, transpire through a 
,uv?n instrument in times /j and U respectively, wc liave the 

relation : 

aJi _ “ r pj/t| 

TJj -cp.,/!.,’ 

;,i„l if fj and („ are both very large, and also if, in addition, tj, is 
nearly equal to »j,, this expression can be reduced to the form : 


which is the formula given by Ostwald and J.ulher (- Pliysiko- 
cliemische Messuiigen,” 2nd cd., Engelniaim, p. 259 t-ey.), and 

generally used for calculating viscosities with tlie Ostwald 
viscometer. Of course, these two expressions are not generally 
identical, and it is the ovcrsiglit of this fact which seems to have 
often led observers into error. It is obvious tlmt in using the 
Ostwald instrument a ready means of control can be obtained by 
measuring the viscosities of several different liquids, or of the same 
liquid at considerably dillcrent temperatures to see how closely the 
results would agree with those by the absolute method. The results 
of such tests have only r.arely been given, and then they do not 
inspire confidence (Amer. (.'Iitm. J., 1911, 46, 2S1; compare 
Findlay, Ztifsch. Cht-in., 1909, 69, OOS). 

In the Ostwald type of apparatus it seems to be regarded as of 
great importance tliat the heiglit of the hydrostatic coKimn should 
be small, thus keeping the velocity of flow small while using a 
capillary of fairly large dianictcr. In Applebey's apparatus this 
height was lO'R cm., so that an error of O'Ol cm. in adjusting the 
height would cause an .appreciable error. It is probably to avoid 
this source of error that tlie bulbs above and below the capillary 
arc made large. There is, however, comiiaralively bad drainage 
on the surfaces whieh depart widely from the vertical, the adjust- 
ment of temperature is slow in large, spherical masses, and the 
time of transpiration is made nnnecessarilv large. Finally, with 
this method the specific gravity of each liquid at every temperature 
which it is proposed to study must also be known to OT of 1 per 
cent.* 

In the interpretation of viscosity data, it may be pointed out 
that many years ago it was shown (T., 1S97, 71, 374) tli.it viscosity 
curves of mixtures are rarely linear, but that the values are usually 
less than they should be on the usual assnmpliou that viscosities 
are normally additive. It was, however, pointed out (Jones and 
Kmgliam, Amrr, Clinii. 1905, 34, 5!.'); Bingham, ihiil., 1906, 

• hi s.)m(. mIkt |„ni,s „! a|,|,.,ratus il is „„lv ,i,.e,.ssnrv lo kiimv tin siseiti.' 
^J.'nily .'ipi’io.ximiiii-Jy, much tmly used in iqilviiiaiiii:; ct'llw tii'ii uini.N 
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35, 195 ; ./. Amr.r. Che in. Soc., 1911,33, 1257 ; Physical Review, 19] > 
35, 407) that theoreliGally we should expect ffuuliiics to he adfli-tlrt 
so that viscosities cannot he additive ns has heen assumed, bnt inui^t 
normally be hyperbolic. Kxisting viscosity dat'^i fvilly coufirin tliis 
view. Numerous papers have been published (for a partial 
bibliography compare Physical Review, 1912, 35, 407; also Wliite 
J. Ind. L'lifj. Chem.y 1912, 4, 267) showing that tliiiditieg aro 
satisfactorily additive, provided that association and dissocial ion 
do not enter as disturbing factors. It is perhaps iiufor- 
tuiiate that this proviso must be attached, since it seems to 
offer an opportunity for ‘'making the facts fit the theory. ’ Xlic 
assumption of association should, however, never be resorted to 
without supporting evidence. Thus it would be difficult to explain 
how the fluidity of a nuxture could be greater than the value 
obtained from the linear fluidity curve luileas one or more of the 
components of the mixture are themselves associated. If, however, 
on mixing two components lieat is evolved, contraction occurs, am] 
the fluidity is less than that calculated from the linear fluiditv 
curve, a suspicion may justly be aroused that the abnormality is 
due to combination. When it can be shown that the maximum 
heat evolution, contraction, lowering of the vapour pressure, fuicl 
lowering of the fluidity all coincide in the same mixture, and that, 
moreover, this mixture contains simple molecular proportions of 
the constituents, and jmrticnlarly when it can be shown that the 
combination between the components obeys the law’ of mass action, 
as in the case of chlorofonn and ether {/jcitsch. physical. Chtm., 
1913,1/? press-, compare Physical lit dew, 1913, 36, 112 et stq.), thou 
there is not only justification foi the assumption of combination, 
but the cases excepted in the above proviso become positive aids 
in substantiating the hypothesis that lUiidities and not viscosities 
are additive. 

The authors of several recent j/apers have accepted the earlier 
assumption that viscosities are additive, without a reference to 
the work just cited. Thus, Baker (T., 1912, 101, 1409), iu a 
valuable paper on the viscosities of mixtures of alcohols and ethers, 
notes with surprise that the values of the viscosity are less than 
would be expected oji the old hypothesis. In view of the later hypo- 
thesis, this fact is not only not surprising, but has been j/redicted 
beforehand for most Jnixtures. He says, " In nearly all case? tliere 
is a considerable departure from the calculated values, and in two 
cases a minimum value for the viscosity was observed. Thrsn 
results indicate that when tlie associated alcoliols are Jiii.Ked with 
ethers, dissociation of the former takes ])larp, and therefore the 
viscosity of the mixture is less than that calculatc<l ftoiii tiie 
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of tUe ooiiipoiieul.s.” 1 do not question the ("irrectiiess of 
Jt’ker s conclusion tliat dissociation docs occur in at least some of 
ilif cases discussed liy liim; but the reading of his dismission is not 
sc convincing as it might he, since lie does not attempt to establish 
l.is fimdainental a.ssiiin])tion that viscosities are normally additive 
,11 Iminoneneous mi.vtures. 
lIlCliMONI'' (’OI.Lh'cr., 

Hi'iiMos'ii, V.\., U.S.A. 


{\. of JhJofj(ni-subslif.)ikd A<-ids, Effect 

of AUx'dlis ill. Mclhf/l-fili-oholtc Svl'/ifiou on lyi'iiuio- 
ocf'tic, a-Bromoproponiic. and Muicohroiivis/incinic 
AenUA 

By Eiuk Host 

In rfiftctiuiis between orgniiie halogen eoiupoiini.U and alcoholic 
lilkiilis, it is ciisloniary to use sodium etlioxi<le in order to bring 
iibout substitution, and alcoliolic ])otassinm hydroxide for the 
oliiiiiiiatiou of hydrogen lialoid. llithert.o, however, no theoretical 
oj' ]irijctical reasojis have been given for using the 'liHerent reagents 
in the respective eases. 

Xei [A.iiiidJiii, ISDO, 309, l‘J6) was ilie liiTi to investigate the 
nutetions of a large inunhcr of alk-vl lialoid.-:, atul iu all cases he 
obtained the san.e results, wlictlier sodium alk yl'.xidc.s or alcoholic 
5.0111110113 of potassium hydroxhle were used. Jit muuv cases 
eliinijiation of hydrogen haloid and sul'stitiulon took place 
fiinmllanconsly, and lie concluderl that the ;nai'm of the two 
reagents was essentially tlie same, the course of ilie roaciiou depend- 
ing only oil the position of the halogen atom an. I on the character 
of ilie alkyl grou]). 

I he lialogcn-siihsiiinlcfl acids behave similarlv. fn tinTSC of tliein 
which forihiin two or mort' hahiiren atonic, it i' ['ossilde fur the 
snnie reagent' to bring about both kinds of reaction siniultaneouslv 
at the difierenr halogen .iloms. Thus, on Ire.uiiig dibvomopropionie 
acii.l with two mnlecules of sodium eilioxcle, oc of potassium 
h\<lroxide m alcoholic solution, hvdrodreu bromide is cliniinated, 
'‘'‘ilh tlie lormatiori oi moiiobroim'.'crvllc aihd (Alerz, " Siudieu iiher 
gehro'Dic rropionsanreti,'' Erlangen, IHSO, p. l.'i). When three 

I '1 lllltc" ,let;iils, 1. riTDii-.' sliulll.l I r iici-io t.. llic aiuli-.i s b'.'ok. ‘•Kfitiiki 
b.lit.-i iivi Alkoliiilatci-i nrr U;is< rs 1 H i}\ j k 1)111 ^ pa.i nrg’ni.-;ko ll.di-'gb-iitbrl>'U'l>Tvi'.’' 

' H. 1“[,. <|D 
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molecules of potassium hydroxide are used in alcoholic solation 
replacement of the second bromine atom also occurs, witli thp 
formation of ethoxyacrylic acid. 

The results of some investigations seem to indicate, however, Hiat 
sodium ethoxide and alcoholic potassium hydroxide may act dif. 
ferently. Thus, Hell and Lauber {Ber., 1874, 7, 560) found th?,i 
ethyl a-bromobutyrate and hot alcoholic potassium hydroxide »av.-> 
mainly crotonic acid, with very little ethoxybutyric acid. Duvillit;: 
(Ann. Clum. Phi/s., 1S79, [vj, 17, 532) found that the same ester 
gave only ethyl ethoxybutyrate when sodium ethoxide was used, 

It is probable that the above differences are due to variations in 
temperature and coucentratiou of the reagents in the different 
experiments, and not to any essential difference in the actions of 
sodium ethoxide and .ilcoholic potassium hydroxide. For €xamrh\ 
Schreiner {Annnhii, 1879, 197, 1), in the reaction between etlid 
bromobutyrate and sodium etho.xide, in one experiment obtaino'! 
ethyl crolonate, and in another, ethyl etUo.xybutyrate. 

Tlie above few examples would indicate that no distinction can 
be drawn between alcoholic solutions of hydroxides and alkyloxide.- 
of the alkali metals, with respect to tlxe elimination of hydroife;) 
haloid or to the process of substitution. Both reactions are due 
to the alkyloxide, which is the only compound, except alcohol, that 
is cunution to both solutions when absolute alcohol is used. 

In alcoholic potassium or sodium liydro.xide solution, an rqni- 
librium e.xists in accordance with the equation: 

KOII ; C,lf,-01[;-aK,-0K ; ILO. 

Tlie position of equilibrium is uot known, but the results of 
investigations hitherto carried out wouM indicate that in sucli 
solutions most of the alkali metal is present as the alkyloxide, and 
that a large quantity of water is necessary 1o decompose this com- 
pound. The presence of water in such solutions has the effect that 
they are able to react in such a way that the halogen is sulostituted 
by the liydroxyl group, as well as by the ethoxy-group. The alkyl 
haloids are not suitable for observing the. siumltaneous ocenri'eiica 
of these two reactions, since even with 50 per cent, aqimous alcoholic 
solutions the formation of ether is the main reaction. 

The halogen-substituted acids, in ii\ost cases, give eitlier alkyln.vy 
or else unsaturated acids, or generally a mixture of both, wlie'i 
treated with alcoholic poiassiiun hvdroxble. In some cases, hou- 
ever, the hydroxide character of the solution is verv iivirkc'l. 
Iiydroxv acid being formed in addition to the alkyloxy-acid ; a'' 
exainpk-s may be (juoted bromo/bosucciiiic acid (Tanatar, Am^nh-r. 
IS93, 273, iO) and bromo/.^obutyric acid (Uisciioff, Bir., l^^i- 
24, lO-Hy 
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AValdeii, in his well known investigations on optical inversion 
(Bry., 18%, 29 , 133; 1897, 30 , 2795, 3146; 1899, 32 , 1833), 
obtained only malic acid from the optically active halogen- 
siibstituted succinic acids, no matter whether the alkali used was 
ill aqueous or in methyl-alcoholic solution. Walden was not con- 
cerned as to the reason why the formation of the metho.xy acid 
ivas totally restrained, conlining himself to the optical results; the 
author has consequently submitted the matter to further investi- 
vatiou in order to find out how much water (in tlie form of water 
or hydroxide) tlie alkaline solution must contain in order to do 
iuvay completely with the formation of metlioxy-acid. Inactive 
broinosuccinic acid was used, since optical properties were of no 
importance in this conne.xiou. 

Preliminary experiments having shown tliat the reaction took 
place much more rapidly in metiiyl-alcoholic sodium hydro.xide 
solution tlia.n in a solution of sodium ethoxidc in absolute nietliyl 
alcohol, it seemed probable that there would lie some connexion 
between the reaction-velocity and tlie producls formed when the 
aleoliolic solution used contained varying quantities of water. In 
order to test this supposition more thoroughly, the investigation 
was extended to. include a-bromopropioiiic aiicl bromoacetic acids 
as well as inonobromosuecinic acid. 

It is necessary to know exactly the composition of the solution 
used. In the case of sodium methoxide solution, there is no diffi- 
culty in this connexion if absolute nietliyl alcohol is used, but if 
tlie methyl-alcoholic solution of sodium iiydroxide is prepared by 
dissolving tiie hydroxide in the alcohol, the water content of the 
solution is not known. The method adopted in the latter case was 
to add a definite quantity of water to tlie methoxide solution, or 
else to dissolve sodium in a mixture of known compositiou of methyl 
alcohol and water. 

ExI'EUI JlUXT.lI,. 


J’lirifieottio:! nf Itn J. 


Anhydrous methyl alcohol was obfained hv tlirico rejjeated 
distillation from meiallic calcium (eonqiare Klason and Norlin, 
■'Irl-iv Ktm. Mill. Oeoi, 1905, 2. 211. 

Bromoacetic ,ii-ld was purified by recrvstalli.diig Kahlbamn's 
pioduct from oiic-fiftli of its weiglit of benzene, it. being afterwards 
dried over phosphoric o.xide and paralViii. The equivalent was 139'C 
(theory 133'0). 


u-Eronioprojiionie acid was piiiitied liv 
prodiiet in a cilrreMl. of air at 12.T’. dimilli’iig 
pressuve, ami causing it. in ervslalliso liy eooli 


th’viiig Kahlbaiuii s 
ii- uiitlor (liniiiiislip'l 
ng with ciirhou 



9()8 MADSEN: HEACTIONS OF HAIXKJEN -SUBSTITUTED ACIDS, 


dioxide and ether. The crystals were centrifugalised for 
minutes at the ordinary temperature, kept overnight in a vacuum 
desiccator, and again centrifugalised the next day, after which tliev 
were dried for nearly a week in a vacuum desiccator. The iiieltiui^ 
point was 25‘7 — 2T'1°, the equivalent being (theory ' 

Commercial monobromosuccinic acid contains funiaric acid, 
was purified in two ways: (1) According to Midler’s nietlio.j 
{Zeifsch. physikal. Vhem., 1902, 41, 486), by solution in water an.' 
extraction of the fumaric acid with ether, the process being repeatoft 
four times. (2) By fractional recrysiallisation of the acid, wide]) 
had been treated twice according to Muller’s method. Tliirty-nijj^s 
grams of the acid were dissolved (incompletely) in 100 c.c. of 
acetone, and to tlie filtrate 90 c.c. of henieue were added. The 
solution was then concentrated until it crystallised on coolin"; tlu^ 
fust fraction which separated contained all the fumaric acid, the 
succeeding fractions consisting of jiractically ])ure monobronio- 
succinic acid. The product (1), afterwards referred to as 
extracted acid, had an equivalent of 98'3, the product (2), called 
the recrystallised acid, an equivalent of 98'G---98‘8 (theory 9S 5), 

K.riu/Hiiufioii Of lUacUou 

Tlie reaction product to ho o.xpectcd may consist of methoxv- or 
hydroxy-acids, or a mixlnrc of both. Since it is impossible lu 
isolate the respective acids without considerable loss of substances, 
the method adopted was to estimate the percentage of the motlioxv- 
group ill tlie product obtained. The actual fonuation of liydroxy- 
acid in any particular case could only bo proved by isolating h, 
owing to the absence of distinctive tests for identification. 

Ill all cases the solutions used were prepared with absolute methvl 
alcohol, and were O'l molecular with respect to the sodium salt of 
the acid ; they also contained sodium methoxide and water in such 
proportions that the reaction mixture was represented by 1 mol, oi 
the sodium salt of the acid, 1 mol. of sodium methoxide, and 0 , 1. or 
3 niols. of water. The respective solutions will tie railed . I , il, or 
according as the projiortion of water is 0, 1, or 3 mols. The reartioii 
took place in sealed tubes, which were heated in a thermostat at 
61^; when the reaction was finished, the contents of each tube 
were poured into a dish and evaporated to drvness on the water- 
bath. The last traces of methyl alcohol were removed by ilissolvin? 
the residue in 10 c.c. of water, neutralising with liydrocliloric ad'l 
and again evaporating lo drvness. Tiie residue was powdered, well 
mixed, and the percentage of methoxyl deterininc<l in a weighc'l 
I'orlion. Tltc accuraev of ihe methoil was ciiocked l>y a blank 
experiment with, snccinic acid. 
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'[’he results obtained with Uroniosiiccinu’. 

fihluwing table; 


Mols. of substaoce used O'OI 

21 days 

M eiglit of residue (grams) 2-86 

(irauis of metlioxyliu residue O'OOlOS 

['er (.cut. of metho.\y-a(ud formed ... dO S f 


aciil are shown in llie 

0-(ll O'Ol 

95 hours 67 hours 
2-71* 3'02 

0-00068 0-00029 

6-8 2 ’9 


Experiment (7 confirmed the results obtained by Walden, but for 
( Oiuplete verification it was necessary to isolate the malic acid. This 
was done as follows: .T94 grains (0'02 mol.) of recrystallised bromo- 
sucf'iific acid were dissolved in 100 c.c. of absolute inetiiyl alcohol ; 
alter the addition of a solution of V:i8 grams (O'Ofi mol) of sodium 
ill a mixture of T06 grams (0’()6 mol.) of water and 100 c.c. of 
methyl alcohol, the mixture was lieated for seven hours on tlie 
water-bath under reflux, a calcium chloride tube being attached to 
the condenser. On the next day the precipitated sodium .salts were 
collected (by ceiitrifugalisiiigj, washed with absolute methyl 
alcohol, and dried in a vacuum, after which the salts were dissolved 
in '1 grams oT water, and the fumaric acid precipitated with a little 
dilute sulphuric acid. After collecting the fumaric acid, the filtrate 
was diluted to 40 c.c., and tlie last traces of fumaric acid extracted 
with ether (total weiglit of fumaric acid -0-34 gram). The solution 
was then freed from sulphuric acid by llie addition of the exact 
equivalent of barium liydroxide, the malic acid precipitated as the 
lead salt, the precipitate waslied with 60 per cent, alcohol, and 
then treated with hydrogen siil]»]ude. The weight of racemic malic 
acid left on evaporation of the filtrate from the lead sulphide, any 
inorganic salts present having been removed by redissolving the 
add ill ether, was O'o9 gram. (Found, C=:3Crlo; H — d’76. Calc., 
C = 3o'81; H = 4-52 per cent.) The filtrate from the sodium salts 
still contained some fumaric (0-03 gram) and malic acids. By 
evaporation, extraction of llie residue with acetone, renewed 
evaporation and fractional extraction of tlie residue with ether, 
0 29 gram of yellow, but nearly pure, malic acid was obtained. 
Thus the total amoiiut of fumaric acid formed was 0‘37 gram (IG per 
cent, of the theory) and 0'88 gram of malic acid (33 per cent, of 
the theory). 

These experiments confirm Waldens results, and disclose the 


* A liiUe of tlie ri-sidm; w.is lost, so that this muiiber is too low. 

Ill llio case ol 64 per cent of tlie bromnsiu-i'im'c acid had reacted in 9 Javs, 
iiiid 71 i;er cent, in -21 days, some fumaric acid being formed as well as metluixy 
acid, before the. evaporation, o c.c. of water were added lo pre^•(;Ilt 
luilher htrmatioii oi niell;oxy-acid, and if the pirceulage of iiu-tho.xy-acul Joimeil is 
‘‘inected to 100 per cent, reaction of the bromosuccinic acid, the muiiber 57'Dis 
ubtaiuud instead of lO'S. 
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noteworthy fact that one equivalent of water in tlie presence oi . 
very large excess of methyl alcohol enters almost quantitativol 
into reaction. 

The results obtained with a*bromopropionic and bronioacetic acids 
are given in the following table: 

a-Broniopropionic acid. F>romoaretic ai -it 



A. 

V. 


Mols. of snbstauco used 

0-005 

0 005 


Time (lioui-s) 

97 

97 


tVeij^ht ol residue (I'rauis) 

1-13 

1-12 

l-l:i Hi 

(IrairiH of inethoxvl in rc.sidue ... 

0-00405 

0-00438 

0'004f)l o-Hiii 

Per cent, of nu'tlioxy-aci'l forini'd 

9:V0 

8* 'H 

i’2'1 M’S 


Thus in all cases about 90 per cent, of the theoretical qiiaiitiu 
of inethoxy-acid was formed, the presence of water having prs^. 
tically no effect on the course of the reaction, 


Measurements of Velocity of Reaction. 

The reaction mixtures used corresponded with those given in the 
first part of this paper. They were made as follows, the acid and 
alkaline solutions being prepared separately. The acid solution? 
were 0'2-molar in all eases, Ihe sodium inethoxide solutions beici- 
as follows: (a) 0'4.V for the experiments with monobasic acids, 
I anhydrous, II with 0*2 mol. water per litre, III with 0'6 mol 
water per litre; (/>) O'G.V for the experiments with the dibasic acid, 
I, II, and III being as in (</). When equal volumes of the acid 
and alkaline solutions wore mi.xed, solutions were thus obtained 
corresponding with .1, Ji, ami C (p. 968). A fourth solution, ij, 
was also used, which corresponded with A , but contained, ii; 
addition, O'D mol. of sodium bromide per litre. The solutions were 
mixed at tlie ordinary temperature, ami then placed in sealed 
tubes in a thermostat at 61^, each tube containing about 20 c.c, of 
solution. The times, f, were calculated from a point ten minutes 
after the tubes were placed in the thermostat, and the concentration, 
a, of the reacting substances from the original titre of the add 
solution; Aq and are the constants calculated according to 
reactions of the first and second orders respectively. In calculatini: 
I:o, the factor ■0'93948 was used to correct for alteration in volume 
on heating, no correction being applied in calculating /.q. 

The following are the results for monobromosuccinic acid, the 
figures given relating to those obtained witli the extracted ackl 
(see p. 968). 


A;- 


1 

... 0 

GO 

1-20 

180 

o 

p 

0 GO 127 180 -.O') 

200 (« - 

.t) is-i;i 

10-1-3 

l.V-21 

14 T;.'. 

i:d-l5 

17-G2 1:3-5.'. 11-42 10 02 'U 

-.lO- 

... 

20-2 

18-S 

16-0 

13 "0 

— (iO-j C'.l'd :rf)J 111 
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0 

00 

180 

270 

0 

00 

20(1 

270 

,.i i6-y2 

10i3 

G-48 

r»-26 

lO-ll 

1:1-21 

m-s:; 

9-yi 

— 

]39 

114 

io;5 

— 

17-7 

32-2 

306 


The results show that the reaction is accelerated by the addition 
water (see diagram). The relation between the reaction 
velocities for A , B, and C is approximately 1:4:8, but cannot be 
crjveii exactly, since the values of ko decrease contimiously. That 
Tk‘ decrease is not due to impurities in the acid is shown by the 
'M- tiiatboth the extracted (x in diagram) and recrystalliscd acids 
1 ^* iii diagram) give tlie same results. Nor is the decrease due to 



sodium bromide iorined during the reaction, as shown bv experi- 
1), although the addition of sodium bromide 1ms a noticeable 
pliect on the velocity. 

The resuUs obtained with a-broinopropionic acid arc as follows: 


•i-- 
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h.-O (<-.,) 19T,0 

1.V44 

1-2 •03 10-2< S-4S 
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The figures show that the presence of water lias no effect on 
die velocity of reaction, the mean values of x 10^ being 3Do, 349, 
and 358 in .1, B, and C respectively. The constants decrease 
slightly during tlie course of the reaction. IVheu the strength of 
the (anhydr 9 us) reaction mixture used is one-half that of .1, they 
ha\e a mean value of 280, which is somewhat lower than that for 
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the more com-piitrated solution. However, if the limes 
for the reaction to proceed to an extent of 50 per cent, are cah ul it(^ 
ill the two cases (*-l and. 0'5*-l), they are found to be 233 uinl 
minutes, giving a ratio of ri7, which is sulTicieiitly close to 1 
warrant the reaction being considered as one of the first orilci- 
With hromoacetic acid, the results arc as follows : 

A Ji 
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The mean values of x 10^ for . I , Jiy and C are respectivelv 13') 
138, and 138, so that in this case also Uie presence of water lias 
no effect on tlie velocity of reaction. 

/)if:cussioii of l^^:Su!t{S. 

111 the case of the tlirce acids examined there is cvidentlv a 
cuuuexiou between tlie effect of water on the products formed aud 
on the velocity of reaction. Wliether the sodium sails of broiiio- 
acetic and o-bromopropiouic acids are treated with an anliydrcius 
incthyl-alcoholic solution of sodium inethoxide, or with ouc con- 
taining 1—3 equivalents of water, a practically quantitative yictl 
of the nieilioxY-acid is obtained; in accordance with this, the 
presence of water has no effect on the velocity of reaction. In the 
case of nionobromosuccinic acid, however, the presence of water 
alters both the vtdocity of reaction and the products of reaction ,* 

It is noteworthy that when the reaction is of the first order, tlie 
presence of sodium bromide, one of the products of reaction, 
decreases slightly the velocity of reaction, whereas when of tlie 
second or iiigher order, a consideralile increase in velocilv lakes 
2)laoe. 

The effect of water on the velocity of these reaction.^ may be 
compared with its effect on llie reaction between alkyl haloids and 
sodium alkyloxides (.Uobry de liruyu and 8iegev, /icc. Inn. rhiin.. 
1899, 18, 311; Ztitdch. phy^hd. Chem., IDtU, 49, 33G), where the 
velocity is decreased by the addition of water; with sniaii quautitieJ 
of w'ater the change is only relatively small, the velocity-constant 
in the case of ethyl iodide decreasing from 0'189 to 0T55 on the 
addition of 10 per cent, of water. In the case of the saponification 

It is WiTl to |n./iiii uut tliat IIk-si* oxiK-iiini iits sluiw that coimhisimw. '-u 
a coinjniTistm of reavtioa iu iiii-vcd M>lvviits must hr drawn v-i} 

cautiously. 
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■ (Kretiiauiij Muiiatah., 1905, 26 , 279), llm iuidition ol' water 
-i greater influence. In 0'05-moIar solution tlie presence 
\) (rrain of water per litre increased tlie reaction velocity to 
nines its original value. 

W'liilsi the results of tlie present investigation throw light on 
;)i,a problem it was the object of the author to examine, it is evident 
jli.it tbfi mechanism of the reactions taking jflace is in need of 
cKpl iii'itioii. The conslitutio i of the tlirec acids would lead one 
sU|i])ose that they wouM behave similarly; nevertheless tlie order 
ol iciuUon is different in every case. That the reaction with bromo- 
ficetic a' id is of the second order is in accordance witli the chemical 
pqriation. The reaction with a-bnunopropioiiic acid is of the first 
Older however, and one may assume that the reaction ilocs not 
take place between the salt (sodium a-broniopropionate) aiul sodium 
metlioxide, but between tlie salt and alcoliol, the concentration of 
the latter remaining constant. Tlie reaction between sodium broino- 
succuiiite and sodium ethoxide is apparently of a iiigher order than 
tlie second, it is possible, according to the usual interpretation, 
lliat ill this case two reactions are proceeding simultaneously witli 
dill’ereiit and measurable velocities, namely; (1) tlie formation of 
an intei'inediate conipouud, and (2) its decomposition (compare 
iSentcr, lUr., 1912, 45, 2318; Senter and Ward, T,, 1912, 101, 
2534; Hobnberg, lUr., 1912, 45, 1713). It is possible, and even 
probable, that the. decomposition of the intermediate compound by 
alcohol takes place with much mere difiicuUy tluiu the decom- 
position by water, so that mainly hydroxy-acid is formed, even in 
the presence of only small quantities of water, which is in accordance 
with the experimental results. In this connexion attention should 
bo called to the fact that iiionobromosucciuic acid gives less than 
the calculated yield of methoxysucciuic acid when treated with 
anhydrous sodium metlioxide solution. This fact is not easy to 
explain unless the formation of an intermediate product is assumed 
which is relatively stable in the presence of melliyl alcohol, and 
therefore able to exist to some extent in a reaction mixture which 
contains only that alcohol as solvent, but is decomposed ^ at once 
when water iS added. 

The author <lesires to express his thanks to Prof. E. Biilmann, 
In wliose laboratories the ex])erimental part of this investigation 
was carried out. 

The Chemical Laloeatohy, 

IJxiVEliSITY OF COVEXHAOEX. 
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01. — Ci/anof/cn Bromide and Ct/dU'jgoi. 

By AuGrsTus Edward Dixon and John Taylor. 

Cyanogen bromide, in cold aqueous solution, or in the presence 
of such dilute acids as do not of themselves chemically deconipo^c 
it, shows no evidence of suffering ionic dissociation. The dilute 
aqueous solution has the same odour as the solid compound; evei, 
after long keeping it yields with silver nitrate no turbidity; h p 
neutral to litmus, and the pungent vapour fails to give tli 
guaiacum and copper sulphate reaction for hydrogen cyanide 
moreover, the solution is a very feeble conductor of electricity, 

Although tlie mixture produced by treating cyanogen bromide 
with alkali hydroxide contains hut alkali bromide and alkali 
cyanate. Chattaway and Wadmore are of opinion (T,, 1902, 81 
109) that hypobroniite must first be formed, and then reduced, 

That cyanate is not directly formed in the reaction with alkali 
hydroxide is proved from the following facts: 

(1) Alkali cyanate is not reduced to cyanide by hydriodic acid, 
ferrous sulphate and alkali, sulphurous acid, alkali sulphite, or even 
by treatment with aluminium and alkali hydroxide. Further, it ha;; 
no action on carbamide, either alone or in presence of alkali. 

(2) If cyanogen bromide is treated with alkali iodide, followed 
by alkali, the mixture contains cyanide, but no cyanate, and, when 
acidified, yields free iodine. 

(3) If it is treated with ferrous sulphate, and subsequently with 
alkali and ferric salt, the mixture on acidification gives Prussian- 
blue, but contains no cyanate. 

(4) The Iwornide, if mixed first with sodium sulphite and tber 
with alkali, contains sulphate and cyanide; no cyanate is present, 

(5) A moderately concentrated solution of cyanogen bromide, 
mixed wutli carbamide, effervesces on the addition of alkali hydr- 
oxide, nitrogen being evolved; liypobrornite therefore appears to 
be present. The mixture in this case contains not only cyanide but 
also sonfe cyanate. 

In cases (2) to (o) mentioned above, if the addition of the alkali 
hydroxide precedes that of the various reducing agents named, do 
reduction occurs, A direct experiment showed that hypobroniite 
instantly converts potassium cyanide into the evanate. 

With very dilute solutions of carbamide no effervescence occurs, 
cyanate. but no cyanide, being formed; even with highly concen- 
trated solutions, however, some cyanate is detectable. These pheno- 
mena are explained by the fact that carbamide tends to give deriv- 
atives in which the haloid element is joined to nitrogen (Chattaway, 
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77')//. Soc., 1908, A, 81, 381; T., 1901, 79, 274); and since 
liirse lieliavo as oxidising agents, the carljamkin in sucli dilute 
solutions plays merely the part of a bromine-carrier; thus, when 
potassiutQ cyanide (1 gram-molecule per litre) is oxidised by alkaline 
livpohromite (0'2 gram-molecule per litre), the volume-relations are 
uiiatiectcd by the previous addition of 1 molecrrle of carbamide for 
sack molecule of cyanide present; but witli hypobromitc at five 
times the above concentration nitrogen escapes, and the proportion 
(,[ hvpobroinite required to complete the oxidation is considerably 
i/icater than in the absence of the carbamide. 

Ill all the above reactions the posrtive ion, joinrng the cyanoiren, 
is eliminated as cyanide, the bromine being absorbed by the 
temiiuder of the molecule. The fact that water is non-iouised 
suffices to explain why it has no action on cyanogen bromide. 

According to Chattaway and W'admore (Joe. cit.) hydrogen 
sulphide reacts quantitatively with cyanogen bromide, as shown 
iiv the equation : 

CN-Br + H.,S = HCN 4- HBr -c S ; 

a little” thiocyanic acid, however, being produced, the formation 
nt which is attributed to the action of the sulphur on the hydrogen 
cyanide. 

Our experimental results were as follows: A 2 per cent, solution 
of hydrogen cyanide, when shaken or gently warmed with flowers 
of sulphur, yielded with ferric chloride no red coloration ; in pres- 
ence of hydrogen bromide the same negative result was obtained. 
Various methods wfe tried of precipitating sulphur in -solutions 
containing hydrogen cyanide or potassium cyanide acidified with 
hydrochloric acid; in ito ease (provided that the cyanide .solution 
was kept acid) could any trace of thiocyanic acid be detected. 
.Moreover, cyanogen bromide, when treated with potassium xantliate, 
yielded cyanide and a precipitate of sulphur, hut no tliioeyanic acid 
was found in the resulta-nt mixture. 

In order to determine the relative amount of thiocyanic acid 
produced in the reaction between cyanogen bromide and" hydrogen 
sulphide, a dilute aqueous solution of the former was "exactly 
saturated with a dilute solution of tlie latter; after removal of the 
sulphur by filtration, the thiocyanic acid contained in the clear 
liquor was determined by Barnes and I.iddle’s metliod ; it was thus 
found that aIino.st exactly one-half (OmOo) of the cyanogen engaged 
h.ad gone to form thiocyanic acid. 

Since cyanogen hroinide is not ionised by water or hv dilute 
■mids, it is natural to suppose that its chemical changes are broimlit 
airat through union with the ionised fractious o"t the material 
ffiewnited. this union being followed by decompositiou of the 

3 s 2 
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lesultant additive compound. In many cases tliat material faiiiint 
develop tlie- higher valence of the nitrogen atom, whilst the lail,,,,, 
atom lias available two valencies, through which this combiuatioii 
can take place; for c.vaniple, the reaction with alkali hydroxiile is 
represented thus : 

K.,0 4- X'lNBi— >OK-CK;NB i— >KI 5rO 1 KCN-->KBr ^ K('\o 

(no regard is here paid to the molecular structures of the pnKliuisi 

The reaction with sodium sulphite is similarly e.vplained : 

NaO-SO'O-CNaiNBr— >NaCN + SO(ONa)-OBr-> 

NaCN + KaBr ; SO,, 

In the case of liydriodic acid i 

CHIlNBr— >HCN + IBi' and IBr + TII^ HBr + L ; 
with potassium .vanthate; 


KlOCS'S'C'K. 

llr-lS 


--i- IvCN + KlU-CS-SBr and 


ElO-CS’SBr ! H .,0 = EtO'CS'OH + HSBr— vIIBr + S, 

More difficult to e.vplain is the reaction between cyamjgm 
bromide and hydrogen sulphide, for HS’CH'.NBr would yield 
IlCN + HSBr instead of HciCN i HBr; moreover. Gutnianii has 
shown (/Jrr.. 1909, 42, ilG'iS) that when alkali snljihide is used the 
reaction proceeds in accordance with the equation : 

K .S - CXBr - KBr KSON, 

From analogy to the alkali oxide reaction the primary change in 
the case of alkali sniphide is: 

K,,S - CX-Br = Cl<;(:XBr)-SK — > KCX K.SBr ; 

then : 

C'XK BrSlC = KBr 4- ONSK, 

iu6t as 

CXK BrOK - KBr + CNOK. 

That potassium thiohypobromite is really produced and then 
desulpliurised, as shown in these ecpiations, receives support from 
the following facts. 

(rt) Alkaline solution of potassium sulphide, when mi.xed with 
potassium evanide followed hy acid, gives no reaction for tliiocyanio 
acid. 

(6) Potassium evanide, miiced first with excess of alkaline licpo- 
bromiie, next with alkaline sulpliide, and then acidified, yichls a 
licpiid containing no tliiocyanic acid (in other words, cyanate is not 
clianged by alkali sulphide into thiocyanate). 

(c) Tlie mixture of cyanide and sniphide, if treated with alkaline 
hypobroinite and then acidified, reacts copiously for thioeyanie ailt. 
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fliesf facts may be interpreted as follows: alkali sulpliide acting 
oil (lie liypobromite thus; 

KBrO + KSH = KOH + KBrS ; 

tlif resultant thiohypobromite now transforms the cyanide into tliio- 

cvanatc. 

’ 111 the ease of hydrogen sulphide it is possible that free thiohypo- 
liiomous add is first liberated, a portion of which dk'omposes forth- 
iiitli. for sulphur is quickly (although not instantaneously) 
prcciiiitated. Here the mechanism of the change is represented as 

follows : 

CH(:NBr}-SH-^HC'N + IlSBr, 

the resultant thiohypobromous acid being desulphurised by the 
livdrogeii cyanide. Since the former, however, if produced at all, 
very soon decomposes, the hydrogen cyanide, unless able to seise 
at once the whole of the available sirlphur, must undergo more or 
less incomplete transformation into Ihiocyauic acid. 

Consistent with this view is the fact that the presence of hydro- 
cliloric acid serves to inhibit the production of tliiocyanic acid. If 
lliiohypobromous acid is analogous to hypohronious acid, its decom- 
position must be accelerated by concentrated hydrochloric acid, 
with consequent diminution in the amount of available sulphur. 

Conversely, whatever dclay.s the decom|)osition of the thiohypo- 
bromous acid or accelerates the rate at which the cyanide can 
desulphurise it, favours the production of tliiocyanic acid; alkali 
may act in either or both of these wavs. 

When aqueous hyilrogen sulphide is used, the large hulk required 
tends to produce ultimately sohilions of almost equal concentration ; 
,rt file commencement of mi.'iing, however, this is not the, case - we 
have found that the variation in the amount of thioeyanic acid 
tormed at different concentrations of (he cyanogen bromide is quite 
readily ajiprcciable. 

Since the products of the change are hydrohroniic acid, thio- 
eyaiiic acid, hydrogen cyanide, and sulpliirr, alkalimetric determina- 
tion of the total number of equivalents of acid formed from a 
known quaptity of cyanogen bromide measures the amount of thio- 
ryanic acid present in the mixture. This was checked by indepen- 
dent measurements of lire total acidity- from 9 molecules of bromide 
(wiili .1,10-alkali and mctliyl-orange), and of the thioeyanic acid 
(by Barnes and Liddle's method), the result, by calculation from 
the total aridity, and by direct determination, showing a difference 
of 0 0,1 equivalent in the amount of thiocvanic acid. 

In the experiment previously mentioned (p. 975), the evanocen 
bromide being very dilute, tor !! molecules taken, I'Ol equivalents 
0 l lliiocyaiiie acid were found present; in the latter ones, for the 
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same amount of bromide (used at concentrations from one teiul, 
io five-teuths of a gram-molecule per litre), the corresponding 
figures for the tliiocyauic acid varied from 0'85 to 0 59 equivalent. 
To observe further the effect of concentration, excess of gaseous 
hydrogen sulphide was brought into contact with a solution oi 
cyanogen bromide, containing 12 decigram-molecules per litre; 
reckoned as bfrfore, the amount of thiocyanic acid was non 
0 13 equivalent. From the results obtained it appears thal tlic 
proportion of thiocyanic acid is highly variable. 

Sodium Thiosulphate and Gyanoijni Bromide. 

tt’hen cold neutral aqueous solutions were mixed, alkalinity was 
developed, lasting for one or two minutes; the final products were 
hydrogen cyanide, alkali sulphate, bromide, tetrathionate, thio- 
cyanate, and sulphite. 

The alkalinity is due to the production of alkali cyanide : 
XaO-SO.,-SNa i CN-Br^NaO-SOyS-CNalNBr-^ 

NaCNdNaO-SOySBr; 

NaO-SO,,-SBr -e \aS-SO,,-OXa-^ NaBr -e Xa,,SjOt. 

Next, the alkali cyanide r eacts with the tetrathionate (see Marshall, 
T., 1908, 93, 1729), producing hydrogen cyanide, together with 
alkli sulphate, sulphite, and thiocyanate, the complete interactioa 
being expressed by the equation: 

4 CX • B r -r 8 X'a,a ,03 -r HjO = 

X'ii.SO, - X'a,SO ,5 ■: -JX’aSCK + 21ICN i aXa-.S^ -fi 4Xa.Br. 
This was verified by the observations (i) that about one-half of 
tlic cyanogen in a known amount of the bromide went to form 
thiocyanate, and (ii) tfiat when cyanogen bromide was treated with 
.V/ 10-sodium thiosulphate, followed by .V/ 10-iodine, the apparoiit 
molecular ratio of cyanogen bromide to thiosulphate consumed was 
3:3; thus, four molecules of bromide absorb eight molecules ci 
thiosulphale; but as the resultant mixture contains 1 molecule oi 
sulphite, equivalent, so tar as iodine-absorption is concerned, to two 
of thiosulphate, the apparent ratio of 4 -.C is explained. 

ThioC'trbajnide in .1 y a vo Sohifiini, and Cpailopen Brattudv. 

If these are mixed in presence of sodium hydrogen carbonate 
(which has no action on the bromide) carbon dioxide escapes; the 
resultant solution contains sodium thiocyanate, sodium bromi'k, 
and eyanamide, Imt no cyanide; 

C SXyij i CK-Br = HBr -r HSCX -r X HpCN. 
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It instead of the bicarbonate, a strong acid be present, tlie 
rodiiets consist solely of hydrocyanic acid, hydrobromic acid, and 
^ cait of formamidine disulphide, together with a trace of sulphuric 

Wlien the components are mixed in simple aqueous solution all 
,lje products named above are formed. 

According to a recent hypothesis (Di.von and Taylor, T., 1912, 
101. 2d02) it is supposed that in certain reactions of thiocarbamide 
(Ije production of isothiocarbamide derivatives is brought about by 
tlie primary formation of additive compounds, resulting through 
the development of quadrivalence on the part of the sulphur atom, 
and the subsequent decomposition of the substances thus produced ; 
for example: 

SC(NH2)e+AcCl=AcSCi:C(NH,),=HCI i AeS-C(;NH)-NH,. 

A strongly ionised acid, HX, could, in like manner, become 
united with the sulphur atom to yield a compound, C(Nn.,)j:SHX, 
readily transformable into the basic form, NH„-C(NH)-SH, unstable 
by itself, but capable of retaining this configuration so long as it 
ren.ains associated with a strong acid; and whilst the molecule 
is in this condition an oxidising agent, incapable of attacking the 
comparatively stable amino-group, could attack the Sll-hydrogen. 
On the withdrawal of the combined acid the hydrogen at the 
■SH-group, migrating, like an acyl radicle, to the iniidic nitrogen, 
thiocarbamide would be regenerated. 

There is reason lo believe that such reversion occius; for, in the 
reaction with cyanogen bromide, if the acidified solution of thio- 
carbamide is neutralised with sodium hydrogen carbonate, and then 
treated with the bromide, the products are the same as when the 
preliminary treatment with acid is omitted. 

The meelianism of these reactions is e.xplained as follows: where 
no acid is present, or allowed to become free, the thiocarbamide 
unites primarily with the whole molecule of cyanogen bromide ; 
tiie elimination of the elements of hydrogen bromide from 
(XH;)X':S:CX-Br produces XH.,-L'(:A'tIl-d-CX, the residua decoim 
posing (like certain alkyI/.«;tbiocarbamides) into cyanamide and 
tliiocyanic acid (thiocyanic acid or cyanogen hydrogen siifphide 
being the analogue of aikyl hydrogen sulphide). " 

11 hen the iiileractiou takes place in presence of a strong acid 
the primary union between the nmlhiocarbamide salt an°d the 
epnogen bromide (as in the case of lu-drogen sulphide) occurs at 
t ie u-H-group, with formation of XJJ.,< (XJI i-C-S-CIKXBr. Thi.s 
tecomposes info hydrogen cyanide and XiryC(XU)'S-Br, flie latter 

11 uc , alt.aekiiig another molecule of i-solhiocarbaniide salt , viebls 
b'ciogen bromide and formamidine disulphide: 



(|S0 DIXON AND TAYLOR: 

NH,,*C(:NH)*SH BrS*CX:NH)*NTT.,- 

iJlL-C(:NH)*S-S*C(:NH)-NH.^ + iIBr; 

tliiis, the non-production of thiocyanic acid is accounted for. as ;vell 
as the production of all the substances detected in the reaeiion, 
save the trace of sulphuric acid. This last, no doubt, proceeds from 
the formamidiiie disulphide, which, as Werner has shown (T., 1912, 
101, 2182), is very easily oxidised. 

The reaction with thiocarbamide in presence of acid is essciitiailv 
parallel to that with cyanogen bromide and thiosulphate alreadv 
mentioned. At all events, the explanation is similar for bnih; 
each case an additive compound is formed; both decompose, 
cyai]ide and an unstable residue containing *SBr; and in each case 
that residue combines with another molecule of the original tliio 
compound, eliminating hydrogen (or sodium) bromide. 

The results when the interaction takes place in simple atiueous 
solution are now easily interpreted. At first, cyanamide is formed, 
together with hydrobromic and thiocyanic acids; these, combining 
witli the yet unchanged thiocarbamide, and so producing /«oihio. 
carbamide salt, render possible the formation of hydrogen cyanide 
and formamidine disulphide. 


The of Cij<u>o<j(iK 

To cyanogen the constitution usually assigned is NiC'CiX, tlie 
chief grounds for this formula being that the subslance is produc- 
ible from oxamide ur from glyoximo, and tliat, when treated with 
liydrochloric acid, it yields o.'iamide. 

On the other liainl, wlien passed into cold aqueous alkali hydr- 
oxide it decomposes, forming alkali cyanide and alkali cyaiiatc; in 
ordinarv circumstances such behaviour would be used as an argu- 
ment to show that the two carbon atoms are not singly linked. 
Moreover, when kept in aqueous solution, cyanogen yields not merely 
oxalic acid, but also hydrocyanic acid and ammonium carbonate; 
it may be recalled, too, that hydrocyanic acid, under tlio same 
conditions, yields some oxalic acid. 

Further, althoiigli the methods of formation named above are 
consistent witli the view that cyanogen is a normal, rather Ilian 
an /vr;-conipoiind, other methods of preparation arc known, winch 
do nut suggest a normal constitution for the product; for example, 
silver evanide or mercuric cyanide when heated yields i-yanogen; 
there is considerable reason to believe that those are 
and hence (unless transformation is effected by tlie heating) the 
constitution of the resultant molecule is quite as likely to he 
iCiX’XX'i as to be NiC'C'iX. Besides, the compound is procUicihlc 
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itioul j-tvoiig heating, namely, through the decomposition of 
/Mocyanide. It may, perhaps, be objected that it is not 
that the cupric salt is an isocyanide; but, cyanogen bromide 
(\v!iicli ceitaiidy is not Br*C:N), when treated with cold aqueous 
pota.'-^inm cyanide (probably K*NIC’), is said to yield ordinary 
(.■vanogcin 

Finlher, the reaction with alkali hydroxide or with alkali 
nilphnle so closely resembles that of cyanogen bromide with the 
materials as to suggest that, in the case of cyanogen itself, 
one rvaiiogen radicle plays towards the other the same part as the 
lialo^^en radicle in tlie bromide; in which case the changes may be 
exph'ined on precisely similar lines, thus: 


(• 

V(CN) 


d-K^O 


K-O-OK 

N*(CN) 


K(CN)+iv(CKO). 




+ K3 


K-C'Slv 

1 1 

N-(CN) 


K{CN) + K(CNS) 


There is no special difRculty in accounting for the slow produc- 
tion of oxalic acid (or oxamide) from aqueous cyanogen, supposing 
it to be an /so-compouiid : 

•C* -t 


y— N 


liO-|.j-Il 


I! 

— N 


Ilo-C-O-Oll 

lid 

UN XH 


0 {.) 


or for that of hydrocyanic acid and aniiiioiiium carbonate, for here 
water course, very slowlyj may behave like alkali hydroxide 
aliove), llio resultant cyanic acid deconqjosiiig into ammonia 
ami cari)ou dioxide. 

Another point seems worth notice. By the dehydration of an 


amide of the type R-CO'NIh,, the system presumably 

occurs; here the free valencies, if they are to link up. must neces- 
sarily do so between the (^arbou and the nitrogen ; the product, 
ihc'ioforc (apart from molecular rearrangement), must be R’C:K. 
Ill the dehydration of oxamide, however, this condition no longer 
holds; if two molecules of water arc ehininated. the residue for the 

iiiomont IS so tlial -unless it bo assumed that the carbon 

valencies arc incapable of uniting with one another — the system 

c:.\ 

would represent that proc-eeding from the most equable distri- 

'outioii of the tour pairs of Icmporarilv free valencies. Such a 
compound, breaking, according to circumstances, either at the 
douhly-liiikcd carbon or at the singlv-linked nitrogen pair of atoms, 
< cuild yield ;j|] the products directly obtainable from evanogeu; 
dum, alkali hydroxide, by rupturing the double bond, could yield 



982 


CROSSLEY AND PRA'IT ; 


those compounds the genesis of wliich is not easily intelligible e,. 
the assumption that the carbon atoms are bub singly linked ; wbii.f 
liydrochloric acid, attacking preferably the nitrogen atoms, 
readily cause a hydrolysis which would leave the carbon atoms io 
single linking. 

This formula, too, meets to some extent at least the difficultv 
as to the production of ordinary cyanogen from f<50(-yanofferi 
radicles i for, by the union of the two pairs of unsaturated cfirbon 
valencies, a cyclic compound could originate: 


c: :c 

n II 

N — N 


1 1 

N— 


V. 

i I 


N 


The constitution here suggested qa best according with the proper- 
ties of cyanogen is so far similar to that of Gutmann for cyanogeji 

bromide, namely, n^Br, that, in the former, a tervalent group 

(ON) replaces the tervalcnt halogen of the latter, thus : (CN). 

Chaltaway and Wadmorc's formula for cyanogen bromide does not 
really conflict with that of Gutmann {loc. cit.), for the feeble extra 
valencies of the tervaleiit haloid element would very readily be 
broken, the carbon valencies thus becoming “ free,” and hence ablo 
to manifest the unsalurated character peculiar to the molecule, 
including its poisonousness. In like manner tlie cyanogen molecule, 
assisted, perhaps, by its own internal strains, could easily open out 
into a compound, ICIN’NICI, the poisonousness of which might well 
be anticipated 
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Cil . — Dcriaitives of i)~Xy!ene. Part III. Tk 
Presence of a Mobile NUro-f/roup in Kosh of 
the Tivo Trinitro-o .ci/Ienes. 

By Artiiuu AYilliam Crosslev and Walter Kyley Pkatt. 

In a paper communicated to the Society in 1911 (T., 99, 2345) 
reference was made to the action of alcoholic ammonia on the 
trinitro-o-xvlenes, when a nitro-group is replaced by an aminrp* 
group, as reduction. In the discussion wliich follo’.Yod the readin;^ 
of the paper, Prof, iforgan (P., 1911, 27, 308) pointed out tliat 
this was not reduction in the accepted sense of the word, bnt 
probably a simple replacement of a mobile nitro-group, and slicrtlv 
afterwards Prof. Meldoia called the attention of the authors to tli" 
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jiciiit, instancing the behaviour of 2 ; 3 ; .>trinitro 4-acetyl- 
aiijiiio))henol (T., 1908, 93 , 1659) under similar conditions. 

i'nrrhsr investigation has proved that such is, as a matter of 
fart ttie case, a nitro-group in each of the two Irinitro-o-xylenes 
[jpiiiii replaced readily, not only by the amino-group, but by a 
of substituted amino-groups. The reactions take place with 
liberation of nitrous acid, as exemplified by the following expression : 

X'NOj + NHj = X-Nllj -i- HNOj. 

Xhe odour of nitrous acid was noticeable on evaporation of many 
of the reaction solutions, and, in one case, the interaction of 
3 : 4 : 6-trinilro-o-xylene and benaylamine, crystals of benzylamine 
nitrite were actually isolated. 

Derivatives have been prepared using the following primary 
amines: methylamine, ethylamine, aniline, p-toluidine, o- and 
panisidine, benzylamine, and with the secondary amines, dimethyl- 
amine and piperidine. 

Xelther 3:4: 5-trinitro- nor 3:4: G-trinitro-o-.vy!ene reacts with 
0 - or m-nitroaniline or methylaniline, and although interaction takes 
place between both triuitro-o-xyleiies and (n) diethylamine, (h) 
pphenylenediainine with formation of deep coloured solutions and 
resinous products, no crystalline substances could be isolated. The 
same remark applies to 3 : 4 : 5-triuitro-o-xyIene and o-toluidine, but 
from the latter substance and 3:4: G-triuitro-o-.xyleiie a small 
amount of crystals was isolated, melting at 139°, 

As pointed out by Meldola {ihitl., p. 1667), the influence of an 
ortho-substituent in these reactions is noted in the relative non- 
activity of o-nitroaniliiie and o-toluidine, although o-anisidine is 
decidedly reactive; but whereas Meldola obtained products with 
m-nilroaniline, this substance, as stated above, has been found to 
give negative results with the trinitro-o-xyleiies. 

The reactions were, as a rule, carried out by adding slightly more 
ll’.an the calculated amount of the amine to a cold alcoholic 
.nispeusion of the trinitro-o xylene, and allowing the mixture to 
remain. In other cases the solution was heated for lengths of time 
varying from ten minutes to three hours, and solvents other than 
alcohol, for example, ether and benzene, were employed. The excess 
of amine was, in most cases, removed by washing with dilute 
iiydrochloric acid, in which solvent the amino-products are prac- 
tically insoluble. 

There are marked dilfereuces in the rates at winch the various 
reactions take place as indicated in some cases in the experimental 
portion of this paper; for example, 3 ■ D-dinilro-l-benzylamino- 
x; eiie is formed almost imniediatelv on adding beiizylainiue to 
■ d . 5 triiiitro o-xylene, although the latter is only suspended in 
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uUoliol, whereas (lie reaction with aniline, under similar con.hii„„j 
is nut eoin]>lete in fourteen days. Many experimental 
will, hott’ever, have to be overcome before any quantitative mcasurs. 
incuts of value can be given, and in many cases the diftii 
appear to be insurmonniable. 

The constitutions of the two trinitro-o-xylenes are represeiuea by 
foriiiula; I and II, and there can be no doubt as to which of the 


CH, 

; OH3 

CH3 ) 

CH3 

/^CHj 

/\0U3 

„ no/^ch^I 

No/\(JH, 


NOji^NO, 

\/ ' 

Xt\ 

^/No; 

NOj 

(I.) 


(III.) 

HI.) 


nitro-groups is tlie active one (marked •) in each case, for when 
the products of the action of ammonia on these substances are 
diazotised and the diazo-group removed by boiling with alcohol, 
they both yield 3: o-(4 : 6)dinitro-o-xylene (III). ^ 

It would' appear to be ao established fact that in order to exhibit 
mobility a nitro-groii]i must be situated in an ortho-position, and 
in certain cases also para- with respect to some acid radicle present 
in the nucleus (compare Hepp, Aiim:hit, 1882 , 2 1 5 , 362, 364; 
Staedel and Kolb, ibid, 1890, 259 208, 220, 224; Laubeniieiraer, 
Brr., 1876, 9 , 1826, 1828; 1878, 11 , llo6, 1159; Nietzki, 71, r, 
1878, 11 , 1448; Flhrschcim, T., 1910, 26 , 81; Meldola and Eyre, 
T,, 1901, 79 , 1076; 1902, 81 , 988; Meldola, T., 1906, 89 , 1935; 
1908, 93 , 1659; Blanksnia, Hrr. Inn-, cliim., 1908, 27 , 42, 49). 

In 3; 4; 5-trinilro-„-.xvlene the mobile group is ortho with regard 
to two otlier nitro-gron])s, corresponding e.xactly with the position of 
the active group (marked *) in 2 : 3 : 4-trinitrophenetole (IV) 
(Blanksnia, /or. rit., p. 50), and also in tetranitroaniline (V) 
(Flursclieim) : 


0-cyi. 

0 .SO* 

\/ 

SO., 

(IT.! 


NH„ 


NO,,/ ' 


''NOj 
.NO * 


NO„ 

(V.) 


in 2 : 4 : 6-tnnitTo-o-xylene the mobile group is situated ortho 
and para to the other acidic groups, a position wlilcli seems perhaps 
to bp tlie must favourable for the change to take place, as evidenced 
by trinitrobc.i7.ene (VI); trinitrotoluene (VII) (Hepiji, ioc. cih, 
361, 364); tetranitroaniline (V) (Flurscheiin) ; and dibrnniodinitro 
bcii7,f' lie (VIll) (Blanksnia, lor. cit., 43): 
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,\'Oj 


Br 

OH 

/\N0j 

NO,/\ 

/\ 
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i ! 

1 Iwn* 


NO,l^yN(),‘ 

NOj 

NO, 

NO, 

NH-C'O'CH, 

ivt) 

(VII.) 

(vni.) 

(IX.) 

It js, liowever, of interest to note tliat altUough Meldoia’s tri- 

iiiti'oacetylaminoplienoi (IX) 

contains a nitro-group (.1) situated 

ovthn ami pai 

a to two ot.lier nitro-groups, it 

is not this group but 


tlie one ill position 3 (.*) whicli is mobile. Evidently in this case 
mobility must be to some extent influenced by the other groups 
present in the molecule.f 

As other derivatives of «-xylene have been encountered wliirh 
appear to contain mobile groups, the investigation is being con- 
tinued more particularly with regard to the relative rates at which 
the mohile nitro-groups are replaced. 

E.xphiumf.ntal. 

Berivaliiie.$ 0 / 3: 4: o-'friiiilro-o-itt/liHe. 

3: (3; o-tiinil 

(T., 1911, 99, 2,330). 

3: o-Uiiiilfo4-mellii/litmiiio-o-j i/li jir, prepared from iiiethylamine 
and trinitro-o-.xylene in alcoholic solution in the cold, crystallises 
trom alcohol, in which solvent it is very sparingly soluble, ill stout, 
scarlet plates, melting at 143°: 

O'lOoSgave 16-8 c.c. X, (moist) at 17° and 759 mni. N = IS'67. 

CjHjjOjXj requires X-18’6C ]ier cent. 

’i-.o-lhnitro-i-dimrthyliim'inu-o-.cyltuir is obtained, in nearly 
tlieorelical amount, by beating the trinitro-o-.xyleiie for ten minutes 
with dimetliylainine in alcoholic solution, ft crystallises from 
alcohol in orange-red needles, melting at 103—104°: 

0'1104 gave 16'6 e.c, N., (moist) at 10° and 762 min. X = 17'S1. 

Ci„H, 304 X 3 requires X = 17-37 per cent. 

t Since tire above paper was wrillcn, Professor Moldola lias kiiullv coimnlmicatej 
to tlie authors that fotther work lias shown that the triiiilixiacetylaniiiioiiliniol 
Jiscriljcd by him li.as the iiitro-groiips in the 2 : 3 : G-positioiis and not 2:3:5., as 
pipvionily stated {eoiii]nre T„ 1913, 103. 877). Tlie latter suhstan.-e lia.s rcc. iitly 
been [irepared and w ill shortly be described : 

Oil 


NO,j >'0,, 


I 'NO.> 

\- 

Mlt’O-tTlj 


(I.) 

It nil], [Iren-luve. pc noleil that the liiotilc ttmup in 2 : 3 ; ti-lriiiitroacetvlailiiiiO' 
I'lieniil (1) is again sitiialcil ortlm- and para- to the otiu-r two uitro iToliics in lli. 
niolinile. 
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3 : h-DhntroA-etliyJamino-o-xylene, prepared by heating Irinitro 
o-xylene with excess of ethylamine in alcoholic solution for tliree 
hours (yield almost theoretical), is readily soluble in chlorofon^ 
benzene, and crystallises from alcohol in orange needles, meltiut, 
at 115°: ° 

0153G gave 23 2 c.c. (moist) at 14° and 748 mm. N 17'69 
CjoIIj^ 04N3 requires N = 17*57 per cent. 

3 : ^-Binifro-i-nnirnro-o-xylene. — Trinitro-o-xyleiie was suspendeil 
ill alcoliol, and excess of aniline added, when, on standing, the nitro- 
compound slowly passed into solution, and red crystals sejiarated 
The reaction was not, however, ended after fourteen days, but in 
ethereal solution it was complete in three days. Dinitroanilinoxyleng 
crystallises from alcohol in orange-red needles, melting at 134°: 

0T318 gave 16 c.c. (moist) at 15° and 770 mm. N =^14-o8. 

requires N~14'63 per cent. 

3: fi-DinitroA'^-toluidlno-o-jiyltne. was prepared from the trinitro- 
o-xylene and j9-toliiidine in alcoholic solution on gentle warmin?, 
Prolonged Iieaiiiig causes the formation of large quantities of 
resinous substances. It cryslallises from alcohol in fine, oranje 
needles, melting at 133°: 

0T120 gave 13 2 c.c. No (moist) at 10° and 766 mm. Nr=13'98 , 
Cj^Hj 50 jK 3 requires N = 13'99 per cent. 
b-DinilroA-o-ani^idino-o-oifh.iie is obtained, in theoretical 
amount, by allowing trinitroxylene and o-aniskUne to remain in 
alcoholic solution for seven days. It crystallises from alcohol in 
stout, crirnson-Jake needles, melting at 138 — 139°: 

0T5O0 gave IG'8 c.c. N^ (moist) at 10° and 753 mm. N = 13‘35, 
CY*,Hij0.iN3 requires N -13'21 per cent. 

'i\o-D'nntroA-'^-animIino-o-rij(cne crystallises from alcohol in 
bright crimson needles, melting at 131°: 

0T451 gave 16'6 c.c. N^ (moist) at 19° and 762 mni. K = 13'38. 

- Cj^Hji^O-Na requires N - 13 24 per cent. 

The reaction with p-anisidiiie is complete in three days in ethereal 
solution. 

3: ^-DinitroA-hentiflumino-o-.riiltin' is formed in almost theoretical 
quantity in a very short time after adding excess of benzylamiae 
to an alcoholic suspension of Irinilro-o-xylene. It is readily soluble 
in ether, chloroform, benzene, or acetone, but only sparingly so hi 
alcohol, from which solvent it crystallises in glistening, orange plates, 
melting at 12S'5°; 

O'llGl gave 13‘6 c.c. (moist) at 17° and 775 min. N = 14 07. 
fY-IfjP^No requires N = 13'99 per cent. 

3: i) is obtained iu 90 per cent, of 



DERIVATIVES OF 0-XYLENE. PART HI. 


9S7 


ilie theoi'Gtinal amount by heating the trinitro-o-xylerie with excess 
c.i pipen'H'ie for two hours in benzene solution, it crystallises from 
in bright, orange-red needles, melting at 137 — 138^: 

01139 gave 14‘8 c.c. Ng (moist) at 16° and 752 mm. N = 1518. 

C] 3 Hj 704 N 3 requires N = 15'05 per cent. 

Derivatives of 3: i:-^-Trinitro-o-xylaie. 

4 : ^-Dliiifrn-o-Z-o:ylidiiit (4 : Miintro ‘i-(imiiio-o-fnileiie, 

T., 1911, 99 , 2348). 

\-,^-})liiilro-’^-mf‘(hylnmii}o- 0 ’XijJeiie is prepared by suspending 
triiiitro-o-xylene in alcohol and adding excess of a 30 per cent, 
■lolatiun of methylamine in alcohol. A green colour is first pro- 
changing to blue, red, and finally yellow, with deposition of 
vellow crystals (theoretical amount). It crystallises from alcohol in 
orange needles, melting at 90 — 91°: 

0'0941 gave 15'5 c.c. Nj (moist) at 20° and 755 mm. N - 18'9C. 

C 9 Hii 04 Njt requires N = 18'66 per cent. 

4: ^■Dinitro-Z-dimethylamiaa-o-iryh-ne . — On adding an alcoholic 
sohition of dimethylamine to trinitroxylene suspended in alcohol, a 
green colour is immediately developed, which changes to blue, 
purple, red, and finally yellow, with deposition of solid. When the 
mixliive is heated on <a water-bath the yellow stage is reached in 
ten minutes. The solid crystallises from alcohol in orange needles, 
melting at 91 — 92° : 

1)1074 gave IG’4 c.c. K, (moist) at 18° and 756 inm. X = 17-82. 

requires X - 17-57 per cent. 

\.\^-J)iinh-o-'i-cihyhnniito-o-uiilein'.--\\\\^\\ an alcoholic solution 
w etliylajuine is added to a suspension of trinitro-o-.\-ylcim in alcohol, 
iieat is evolved, a yellow colour developes, and a yellow solid is 
iieposiled (yield theoretical). It crystallises from alcohol in short, 
orange needles, melting at 75—76°: 

0 1283 gave 19-4 c.c. X^ (jiioist) at 15° and 748 mm. X-17'57. 

requires X = !l7‘57 j)er cent. 

^■^-Diiniro-Z-oiiiVino-o-xylenf. — Trinitro-o-.xvlenc is su.spended in 
absolute alcohol, and three times the calciih-iled quautilv ol aniline 
idded, A red colour at once develops, and alter fortv-eight hours 
sil the triuitro-Loinpounil ilisuppears and is replaced by rod plates, 
llie reaction is accelerated by heat, but resinous substances are also 
lonaed, wherca.s by carrying it out in ether and evaporating tlie 
Ether without the aid of heat, a theoretical amount of the substance 

obtained. 

hiniuoaiiiiiiiuxylene is very soluble iii chloroform, ether, benzene, 
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Of acotoiie, ])ui only sparingly so ill light petroleum, ami ciysialii^^,, 
from alcohol in bright red plates, melting at 137®: 

0 1350 gave 17 c.c. No (moist) at 16® and 758 mm. K I J 79 
C}4llj-P4N3 requires N = 14‘63 per cent. 

4 ; id-})i!iifio-Z-\>-ti)hii(riito-o-.rrjhiie. — Trinitroxylene, mixeil ^vit], 
dry, powdered p-toluidine, develops a red colour, and a dee|, 
solution is formed on addition of alcohol. After twelve lumrs k 
quantity of red crystals separate, representing 70 per eejit. (,j 
theoretical amount. Tlie change takes place Jiiore rapitlly 
lieaiing, but resinous substances are also formed. 

Dinitro-p-toluidinoxylene crystallises from alcohol in oraiii/e-red 
plates, melting at 111®: 

0‘1316 gave 15‘G c.c. K, (moist) at M® and 76G mm. N-44'2:^. 
C, ,H I , OjXg requires N' = 13'99 per cent. 

4 : nif rihi-o-n im^hViiui-o-.r ul nit , prepared in alcoholic solutioii 

CTvstallisea froin alcohol in brick red needles, melting at 120-1:^7-. 

0'1645 gave 18'G c.c. (moist) at 13® and 758 inin, K = 13’4(i, 
requires N -.13-24 per cent. 

crystallises from alcoliol iti 
garnet-coloured, flattened needles, melting at 118®. The leactioii 
between /canisidine and trinitroxylene is complete in ethereal 
solution after forty-eight honr.s: 

0'1356 gave 15*4 c.c. X.j (moist) at U® and 75S mm. X..= 13-47, 
requires X = I3'24 per cent. 

4: r//!e/u . — When beiizyiamine is ndded 

to a benzene solution of trinitroxylene, a yellow colour is foniieil 
and heat evolved. On cooling, crystals of beiizyiamine nitrite 
separate. The whole is heated on a water-batli for three liours, and 
after working up in the tisual way the resulting oil slowly solidilia^ 
The solid is readily soluble in chloroform, benzetie, or acetone, and 
crystallises from a mixture of cliloroform and light pelroleimi (1), p, 
40 — 60®) in orange prisms, melting at 59®; 

0T868 gave 22 c.c. X^ (moist) at IG" and 763 mm. X — 13'97. 
Cj-lIj^O^Xj requires X‘=13'99 per cent. 

4 : 6-Difiifro-3-piptritHuo-o-.ri/leiit crystallises from aqueous alcohol 
or aqueous acetone in orange plates, melting at 98®: 

0 0938 gave 121 c.c. X.. (moist) at IG® and 752 mm. X = l:3 07. 
Cj^IIj^O^X-j requires X — 15 05 j>er cent. 

The reaction with piperidine is best carried out by heating m 
alcoholic solution for three hours. 


Kr.SF.AJU'H bVLal:ATOl:lK.‘5, I’llARMAF-KCTlO.AI. SoCIKlY, 

17, I’l.oo.MsunriY Square, W.C. 
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y\\\.-Ik'nvatives of o-Xylene. Part IV. SyuthimH 
of 4 : y- Dibromo-Z-o-xylenol. 

By Arthuk William Ciiossley and Sydney Smitii. 

Is 190:i Crossley and Le Siienr (T., 83, 127) described a di- 
At. 96‘5^, wliicli was obtained from the product 
Jj tJie action of pliospliorus pentabromide on dimetliyldiliydro- 
i^sorciiL tt was tlieu suggested that this substance was a derivative 
(11 S-c-Nvicnol, because on further broniination it yielded a Lri- 
broiao.sylenol melting at 183°. -tribroniO'3-o-xylenol melting at ISlci, 
I„ Ihf action of phosplioriis peiitabroinide on dirnetliyldihydro- 
resorciii, the main initial proilnets arc not bromo.'cylenols, but are 
livdroaromatic in nature, (he prineiiial one isolated being tribromo- 
iliiiielliylc.'/''^''he.\enone (Iriliroinolcetodiinetliyltetrahydrobenzene) 
(III or iV). 

piliruiiiodiiiietliybv/c/olie.venone (II) results from (he action of 
jihosiilioi'iis iribroniide on bromudiniethyidihydroresorcin (I) (/or. 
tl.Me,, CMo 


f./., p. 122), and its conslitution would therefore appear to be 
lievniiil doubt. \1 hen treated with broiiiine, it is converted into 
triliroinodimetliyhv/c/ohexenone, which may be represented by either 
01 1 lie two fiirnuihe 111 or TV. although the former appears to be 
the more likely. 


('Br 

an.) -iv.) 

Recently (F., 1912, 28, 333) the above-mentioned dibroinowlenol 
lies been ebtaiuod by the action of .lilutc alcoholic potassium 
lytade on tribroiiiodimethyhv/,./,die.Yenone. In tliis reaction, 
d one bromine atom must be eliminated as hydrogen bromide, and 
iis would almost certainly be tl'.e one marked in which ca.se 
is actual position in (rihromodimelhvlm/chdiexenmie is of no 
’“iif'it to the preseni argument, but if this is the (mmiine atom 
If removed tlien (he iiositioii of the remaining bromine atoms 
''M., cm, ' 

•1 T 
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is fixed; (fi) llie kctonic group would become hydroxylir, tli,,, 
deUrminiiig the jmsition of tlie hydroxyl group in the rfsulii„„ 
(libroiiioxyleiiul ; (c) a methyl group must wander, and sincp 
further hromination the. resulting dibroinoxylenol lias been piop^j 
tn yield tribromo-H-o-xylenol, the positions of the methyl groups 
relative to the hydroxyl group become evident. 

Assuming this argument to be correct, only one possibility pxjsp 
for the constitution of the dibromoxylenol melting at 96’5°, namelv, 
4 : 5 -clibromo 3-o-xylenol (V), and this siijiposition lias now 
lie 


/"^Me 

r.i^ .OH 

\ - 

Br 

(V.) 

proved to be correrl by the synthesis of a substance of lliis con- 
stiiution, which proves to he identical with the dibroinoxylenol 
obtained by the action of pliospiiorns pentabromicle on dimelliyl- 
dihydroresorcin. 

Jacobson {Ih r., 18S4, 17, 2377) has shown iliat when o-xylenc is 
broiniiiated in the presence of iodine, two dibroino-o-xylenes are 
produced, the one a liquid, tlie other a solid, melting at 88°, Tliat 
the latter is 4 : 5-dibromo-o-.\ylene (VJ) was proved by the fact tliat 


lie 

Me 

Me 

Me 

/djte 

d ;Me 

/^Me 

/\ 

Bv\/ 

Me^/ 

Br. ,NO,, 
\/ 

»,pj 

Br 

Mo 

Br 

Br 

(VI.) 

(VIl.) 

(vni.) 

(IX.) 

treatment witb 

sodinm and 

methyl iodide, 

it gave 


(1:2:4: o-tetramethylbcnzene, Vil). When 4 : o-dibronioo-xyleiie 
is nitrated, it vields a dibronionitro-o-xylciic, and as the molecule 
is symmetrical, this can only be 4 : J-dibromo-S-nitro-o-xylene (VITT), 
which on reduction is converted into 1 : o-dibromo-3-amimj-o-xyleiie 


(IX). In this lailcr substance the amino-group can be rephu'fd 
by livdroxyl through the agency of the diazo reaction, and there 
results 4 : 5-dibromo-3-o-xvlenol. 


Expekimental. 

4 : o-Dlbromo-o-xvlene (Jacobson, for. rif.) was prepared froii; 
quantities uf i-i grarn^. of f/-xvlene, 0‘4 gram of iodine, and 31 grains 
ol broniiiie. The wliole, after dissolving in etiier, washing willi 
jiotassium liydroxido sfjlulion, water, drvii'g and evajioraliiig die 
clher, Weighed 21 -’Jo grams, aii<l was semi-sohd. The aineiiiit ut 
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, III,, ililii 'iiiio o-xyleue obtainei] afl^r crystallisalioii i'roui iik-olinl 
Ifi. ll ■' "I'aiiis, iiieK.irig at 87-- -88°. 

|iil)iniiio-o xylene (compare Tolil, Tier., 1885, 18, 2r>G2) in 
,|iiiiiitilies of 10 grama was warmeii on tlie water-liatli for one lioin', 
unl frefineiitly shaken witli 2.5 c.e. of a niLxliire of 8 volumes oi 
jjmiiiig nitric acid ami 1 volume of glacial acetic acid. After 
pDiiriiig into water and recrystallising froiri alcohol, 8 grams of 
4; 5-(liliromo-8-nitro-o-xylene, melting at 143 — 144“, were obtained. 

yiliromonitro-o-xylene was reduced in quantities of ,5 grams at 
piic time by lieating for four hours with 15 grams of iron filings 
jirl f)0 grams of glacial acetic acid. After steam distillation and 
ivvstallisalion of the resulting solid from alcohol, 2 to ‘J'4 grams 
„;'4: 5-dibroino-3-o-.xylidiue, melting at 103“, were isolated. 

■1 ; r)-i.)ibromo-3-o-xyiidine was diazolised by susjfeiiding 5 grams 
ill '5 c.c. of 40 per cent, sulphuric acid, and, vvliile maintaining 
the temperature at 50 — G0°, gradually adding a 20 per cent, solution 
of sodium nitrite until a reaction was sliown to starch-iodide paper. 
XJie whole was tlien poured into 12o c.c. of 40 per cent, sulphuric 
acid, heated to near tlie boiling point, and after some time was 
(lislilled in a current of steam, when a white .solid passed over. The 
distillate was rendered alkaline with .sodium hydroxiile, filtered from 
aslight amount of insoluble matter, acidificil, aud the precipitated 
ilibroinoxyleiiol crystallised from dilute alculiol (vicid, 2’8 to 3’5 
grams) : 

O'Il’ 30 gave 0'1663 AgBr. Br^57'52. 

CjHjOBr. requires Br-^5TT4 per cent. 

4: 5-IJiliromo-S-o-.c)/leiiol is insoluble in sodium carbonate solution, 
tpadily soluble in tlie cold in potassium liydro.xide solution, chloro- 
form, acetone, benzene, or ether, and crystallises from aqueous 
alcohol ill long, glistening, llattencd needles, melting at 97o, When 
treated witli bromine in cbluroform solution, it is converted into 
■J ; ,0 : 6-tribi'omo-3-o-.\yleiiol, melting at 1S5“. 

The M-eti/! derivative was jircjiared by heating the .xyienol with 
a imuiire of acetyl chloride ami acelic anhvdride. It is readilv 
soluWf ill tlie cold ill acetone, ethyl acetate, chloroform, or benzenJ, 
someivliat less readily so in aleohol, and crystallises from liol,t 
Wtrolcum (b, ]>. 4(|— .(Jo- ) m large, iiexagoiial prisms, melting at 78“: 

01103 gave O ld'Jil AgBr. Br-. lfl-'jg, 

^’jolIiiitd.BTm requires ]!r_49 G9 per cent. 

The 6 e, derivative, prepared in the usual manner, crystallises 
horn alcohol in small, transparent rhombs, melliiii; at 1,53’: 

O HIO gave OMIIII) AgBr. Hi - -.a- 9 . 3 . 

C'ldligtbBr. requires Br - driif per eenl. 


3 T 2 
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Tt is reiulily soluble in tlie cold in diloroforni, somewhat loss so 
in (-old etiiyl acetate or benzene, and readily soluble in acetone o„ 
warming. 

RksEAKi'U L ABDUATOUIES, PlI.ARMACEinTCAl- SOCIKTV, 

17, Ur.ooMssrRY Square, W.U. 


CIV. The Behaviour of Calcium and Ma</nesium Salta 

with Sofij) Solutwi'is and the Determination of 
Hardne.tts of H ater. 

By Helen Masteiis anil Henky Llewellyn Smith. 

JL.any olisprvers have iiuterl ilio dill'erence in behaviour of magnesium 
and calcium salts wlieii titi'iiliiig waters wltli soap solutions for tlic 
detoriuiiiatioii of "hardness, ami llic dlHiculty ol obtaining fi 
satisfactory eiubpoint. in tlie presence of niagiiesinm salts has 
become well known. 

The work describeil below was undertaken with the object ol 
tracing the cause of this diHerencc and (leterminiiig more satisfac- 
tory conditions. 

Buchner {Clitin. Zeit., 1892, 16, 1854) states that temperature 
exerts a great inlluence on the appearance of the lather. The thick 
foam which remains five minutes after tlie precipitation of calcium 
and magnesium salts at 15° remains constant for hardly a mimite 
at tlie liiglier teinperiitnres readied in midsummer, and scarcely 
longer wnth a further addition of soap. 

Teed (.7. Sor. Chirm. Iml., 1889, 8, 251)) slates tliat calcium sall.« 
recpiire 11 and magnesium salts 11 times the equivalent of soap 
for the production of a permanent lather. 

AVinkler (Zc/isf//. iinnf. Chi ni.. 1901, 40, S2) states tliat mag- 
nesinin salts require more soap than an equivalent amount of 
calcium salts, ])otassium oleate being (be soap used. 

Jackson {Chinn. 11 ci/‘.c, 188-1, 49, 149), using Castile soap solution, 
found that wlien tlie liardness due to calcium salts exceeded six 
degrees, no evidence could be obtained of magnesium salts luikis 
present in amount exceeding 10 per cent, of tlie calcium salts. He 
suggested lieating to 70° to oljtain more accurate results. 

The standard soap solutions used in the work here describeti were 
made from various soaps, and the results indicate that soaps made 
from the salnrateil tattv acids give more accurate results tlian those 
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from iinsaturated acids. As, however, sodium oleate makes 
^ conveiiieut and stable solution, its behaviour was further iiivesti- 
Th® solubility of calcium and magnesium oleates and the 
iiatuie of the precipitate obtained on titration seemed worth 

jiivesti^'ding. 

Standard solutions of calcium and magnesium salts were titrated 
,„tli aqueous-alcoholic solutions of sodium oleate, potassium 
paliiiifate) Castile soap, and potassium myristate. The soap solu- 
tions (wltli the exception of Castile soap) wmre prepared by dis- 
jolving the acid in alcohol, neutralising with sodium or potassium 
liyiiroxides, and diluting with water and alcohol, so that the finished 
Eohitioii contained 50 per cent, of alcohol. They were standardised, 
so that 100 o.c. water containing 10 milligrams of calcium carbonate 
required 11 c.c. of soap solution. 

The molecular weights of the acids were determined by titration 
with alkali in alcoholic solution. The iodine absorption was deter- 
mined by means of Haiiiis’ solution. 

The following results were obtained : 

llyristic acid, M.W. 228; iodine absorption, O'u per cent.; m. p 

aiVS”. 

raliiiitic acid, M.IV. 257-7 ; iodine absorption, O'S jier cent ■ ni p 

£ 1 - 5 - 62 “. 

Oleic acid, M.W, 283; iodine absori>tion, 87-1 per cent., corre- 
spondiiig wilh 97 per coiit, of oleic- acid; the, refractive index was 
14542 at 40°. 

The Castile soap gave a (dear noulral .solution in alcohol. The 
fatty .acids had a mean nudeciilar weight of OStVO, and melted at 
13-. They absorbed .Ui-l per cent, of iodine, eorre.-poiidiug with 
,i£ [ler cent, of uiisaturaied acids in terms of <doic aci.l, Kefractive 
iiiile.'; 1-4493 at- 40-'. As will be seen, a mixture of potassium 
myristate and sodium oleale slaiulard solutions in ecpial volumes 
sivos the same results as the solution of Castile soap when used 
t(i titrate calcium and magnesium salf.s. 

•All the titrations were rlone on 100 c.c. of water coulaiiiiiig 
raldiiiii or magiiesiuiii salts, separalely or together, equivalent to 
16 iiiilligrams of calcium carbonate. 


Tile llgures on p, 991 are the mean of a large uumber of closelv 
isrceiiic titralions. 

litl.itioiis with sodium oleate and magnesium salts were carrierl 
mit at feiiiperainres ranging from 15° to G0°, and the following 
TOilts oblained. At feiiiporatiires u]i (o 30°, 13 c.c. of sodium 
"fate were reipiired, whilst above 10° only 8 c.c. were necessarv. 

ipduiigebehveen these two temperatures seems somewhat sudden ; 
d 3j , it qq were required. The diflicnliv of keeping tho 
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temperature constant while titrating and shaking, and of ohlaiQino 
a sharp end-point, prevented a more accurate determination. ' 



Equivalent 

(in milligrams of CaCOo) 
of the salts oontaiiied 
iu 100 c.c. of solution. 

C.c, (if 

soap solution Vcipiiiv^ 

Soap solution used. 

CaCl. 

,. MgCV 

at"^ 

Sodium oleate 

10 


no 12-1,., 


— 

10 

lS-0 

Potassium palmitate 

10 

10 

11-0 10 -- 1 I 

iro f)o 

Caslile soap 

10 

— 

11-0 ]-).5 


— 

10 

12’6 S'O 

Myristate aiul oloat<“ 

10 

— 

n-0 

(equal volumes) 


10 

12'5 

Potassium myristate 

10 

— 

11-0 lO-.l-ii.c 

- 

10 

11-0 lO'j-U'O 


The results in the table given above show the difference in 
beiiaviour of soaps niafle from saturated and unsaturated fatty acids 
when used for titrating calcium and magnesium salts. 

With palmitate and myristatc, the end-point, whilst sharp at tlie 
ordinary teiiiperatiire, became unsatisfactory at 
The lather obtained frojii sodium oleate and calcium chloride -ivf!,! 
more lasting at 15^ than at whilst with magnesium chloride a 
white froth was formed early at wliich made the true lallirr 
difficult to distinguish. 

With water and sodium oleate alone, a more profuse lallicr ivss 
obtained at the higher temi>eratnre. 

The potassium palmitate solution was unsatisfactory, as except 
in tlie warmest weather a considerable precipitate formed even after 
keeping for twenty-four liours and fiUeriug. The precipitate, on 
analysis, proved to he potassium hydrogen palmitate. Iiicreasini: 
the quantity of alcoliol to 75 per cent, prevented this to souni 
extent, but not sufficiently to make it stable. 

Potassium myristatc gave a clear solution wliich was quite .if 
stable as that of sodium oleate, and when standardised with calriiiiii 
chloride gave accurate results with iiiagiiesiuiii salts and viil: 
mixtures of calcium ami magnesium salts iu all proportions. 
When potassium palmitate was used for titrating inagiiesiim 
salts, it was noted that after the addition of about half the sotip 
the magnesium palmitate appeared as a flocculeiit precipitali 
suspended in a clear liquid. As the titration was completed tin: 
precipitate was rapidly dispersed, and at the end the liquid 'va; 
uniformly cloudy, and no sedinieiitation look place until after sonn 
Tn’i^tes. The same kind of separation took place when potassuoi 
used, but it was not so marked. With sodium okfit' 
^'0 such noticed. 
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j’liis observation ia of interest as showing possibly some analogy 

the roagulation of colloids by salts of metals of different valency, 
,|,e maguesiiim sulphate having a greater effect than the sodimn 
tiilpliale finally present. 

tVith waters containing both calcium and magnesium salts, 
jccural'^ results could only he obtained with soaps made from 
jatiirated fatty acids. With sodium oleate the end-points were 
unsatisfactory. When the calcium salts present exceeded 70 per 
cell! of tfi® total hardness, and the titration was performed rapidly, 
, lather was obtained when rather more than the equivalent of the 
lalciiim alone was added. On keeping, the titration could he con- 
tiiiuod, hut not with much accuracy, and the total amount of soap 
used was less than required by theory. This was the case at all 
lEiiiperaturea with mixtures varying from 10 per cent, of magnesium 
anti 90 per cent, of calcium to 90 per cent, of magnesium and 
10 per cent, of calcium. 

The equivalent of sodium oleate useel in these experiments agrees 
closely with the figures given by Teed f/oc. cit.). 

One hundred c.c. of sodium oleate solution contained Na20 
equivalent to 25 c.c. of 10-hydrocliloric aciil, giving 0-760 sodium 
oleate in 100 c.c. of solution. 

Ten milligrams of calcium carbonate (equivalent to GO'S milli- 
qrams of sodium oleate) required S.G'B milligrams, or Mi? times the 
equivalent of oleate. 

An equivalent amount of magnesium sails required 98-8 milli- 
ji-ams of sodium oleate, or 1-62 times the equivalent, 

it was noted, however, that at 60'^ the magnesium salts used u]j 
60 milligrams only or practically the equivalent. 

^ome of the solutions titrated with sodium oleate were kept for 
some time. Those containing calcium salts remained translucent, 
Ifith hardly any formation of prccipilate, but on heating to BO'-^ 
they became opaque, and particles separated. Tii the 'case of 
fiiavnesium salts, an opaque mixture witli consirlerahle precipitate 
inritied after a short time at 15°. On heating to 60°, the mixture 
iid not clear, but the particles became suspended, and there was 
iuit little sediment. Attempts were made to separate this suspended 
liialler by centrilugalisiiig for liftoen to twenty minutes at 2,000 
icmlutions per minute. With caJciuTii salts no separation occurred, 
"ifch magnesium s.alts a fair separation was effected. Magnesium 
silplidte equivalent to 10 milligrams of calcium carbonate was used 
I'ltli 6 c.c, to 15 c.c. of sodium oleate solution in a total volume of 
00 c-f. With 15 c.k’. ui' oleate, but. little sejiaralinii occurred, lii 
^11 cases the clearer supernatant liipiid coutaiiicfl niagnesiuiu, and 
‘^'33 alkaline to methyl-orange. 
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The precipitate from a number of experiments (using 10 c,c, of 
sodium oleate solution) was collected and dried in a vacuum ovfr 
sulphuric acid, after pressing on a porous plate. Analysis sIiowkI 
it to be normal magnesium oleate with a small quantity of sodium 
salt, (Found, MgO = 6'46. Calc., MgO = 6'83 per cent.) 

A few ini.xturcs were placed in the centrifuge at 60—80“ 1,„, 
no separation occurred at this temperature. 

Ill the case of titrations carried out with soaps obtained from 
saturated fatty acids, separation occurred witli both calcium 
magnesium salts on keeping. 

From the behaviour of sodium oleate with calcium and myo. 
nesiuin salts, it appeared likely that the solubilities of the nleates 
had some influence on the results. They were determined at 15'- 
aud 60°, upward filtration being employed througli a layer of fillet 
paper and muslin over the end of a tube ;) in. in diameter. 

The salts were prepared by mi.xing e.xcess of solutions of the 
chlorides with sodium oleate. They were purified hy washing and 
drying in a vacuum over sulphuric acid, redissolving in light 
petroleum (in which they are freely .soluble), filtering, and 
evaporating. Both salts wore in a porous, granular condition, and 
tended to become moist and sticky on e.x|)Osiire to air, particularly 
the magnesium salt, which soMeiis to a pasty mass in water 
above 40°. 

These salts are not quite pure, some water and light petroleiiiii 
finally remaining to the extent of about o per cent. 

On analysis, the magnesium s.ilt gave JIgO -fi'4, and oleic acid- 
Sl'li.n per "cent., or 1: MTS (theory, 1: l-l'KI). The calcium salt 
cmitained CaO 8'87 (theory, O HOl. cmrespondiiig with 95'3 per 
cent, of c.'ik'iiiin oleate. 

The quantities dissolving in water are so small that it i\aa oiili 
possible to estimate the calcium ami magnesinm o.xides (weighed 
us pyrophosphate). About 150 grams of solution were taken fm 
the estimation. At the higher temperature, 60°, it w,is foiiiiri 
necessary to redissolve tlic calcium o.xide obtained by ignition, and 
reprccip’itate as o.xalate, as aii appreciable amount of .soluble uiatter 
was obtained from Ihe glass vessel. The solutions were slightly 
turbid even after filtration, and were faintly alkaline to phenol- 
phlhaleiiL 

Calcium aiul magnc.siuin paliuitate were prepared l)y mixing 
excess of a soliilioii of tlie chloride with a solution of potassium 
palmitate. Tlie precipitate was thoroughly wasiied until, on 
digestion with water and filtering, the filtrate gave no reaction ior 
chloride. 
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Jlic following figures were obtained, 100 grama of solution being 

Calcium Ma^ncsiinii 

jialmitate. palniitatf. 

0-0030 CaO O-OOOS .MgO 

0-0032 CaO 0*0010 MgO 

I'Oth calcium and magnesium palmifcate, temperature has 
uo effect on tlie solubility, and neither solution gave a 

jiiiik colour -with pheuolphtlialein. 

'PPe solution of magnesium oleatc in water at all temperatures 
a lather on shaking, like the false lather always obtained 
earlv in tli® titrations of magnesium salts. 

xiiat the separation of particles of magnesium oleate, previously 
mentioned, is the cause of more soaj) solution being required is 
shown by the followfng e.\.periments. Magnesium oleate was added 
to 100 o.c. of water containing magnesium sulphate equivalent to 
10 of calcium carbonate, and the mixture then titrated 

ivitli sodium oleate solution: 

.\l;>SO,, alone s(nlintii (ilciUc roquinul 

+ 0-1 gram If.*’, c ,, 

,Mg.'>O,, + 0**2 gram-i Mgo'cat-' IV'Oc.c. ,, 

At leiiiperatnros above 40'-\ tlte iclditiou of inagiiosiniii oleate 
ili-] not iiicreiisc the amount of S')np solution uecessarv to form a 
klier, and when the mixture was kept aViovc this ieuif>eralure fur 
jniitc tiiue before titrating, tlie amount of soa]> solution then 
m]nii*ed to t'oinii a lather was sligliily less tliaii tliat rcfjuire»l by the 
ibaL’nosiuiii sulphate alone. 

Similar e.\])eriiuents with calcium silts gave results in the reverse 
nrrlpT, the addition of calcium ulcale at affecting the result bm 
little : 

I’dt'l,, 10 ing. (“.iCO;;) filmic... ]1 c.r. cil.ato e-'initv.! 

< O'l' gnuii {.'a I'lealc 11-^ — 12 r.c. sihHuiii rcipiiicil 

At 60'^ the results were more like those obtained with inagnesiuin 

>\\h at !■>', thus; 

I dD.j ( - 10 iiig. t ’nCO ,) V* 0 (M-. snilimii olcau* rcquircl 

t'dCl.^ ; O'l i;raHi oli-ato ir>*:’< (’.c. ,, .. 

l'a( 16-0— lO-f. c.c. soiliuiii olcatcTctinirol 

(■o/H-Iiis)ohs. 

h i?: iiii|'()>,sibh> to obtain accurate measurements of liardness in 
"atf'r oontaiiiiug' maguesiu:n sails witli a soap solution prepared 
'Ulh sixliuiii cileale .standardise<1 with calcium sails. 


US 


ised in 


Tuii!- 

evatm'C. 

15' 

60 


each case: 

Calcium 
oleate. 
0*0041 CaO 
0*0023 CaO 


Magnesiiun 

oleate. 

0 0015 MgO 
0*0020 MgO 
to 0*0025 
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This seems to be due to the fact that magnesium oieate is ]eg 
soluble than calcium oleate at 15°, and particles of magnc'siun 
oleate separate and carry down or adsorb some sodium oleat 
With mixtures of calcium and magnesium salts sodium oleate ' 
unsatisfactory, accurate determination being impossible. Heating 
to higher temperatures up to 60° is of no advantage. 

Soaps prepared with the saturated fatty acids are more satisfac 
tory. Potassium myristate makes a stable soap solution, and giv^j 
accurate results with calcium and magnesium salts occurring alone 
or together. 

Potassium palmitate solution deposits an acid soap, and is there 
fore unsuitable for use iu the cojicentration necessary for these 
titrations. 

King’s Colleok for Women, 

London, W. 


CV. — Carbamido- tnul Other Derivative!^ of 
iv'opylamino- and a^-DiaU\jlamino-propionic 
By Edward Percy Fraxki.and and Henry Edgar Smitii, 

In the present paper the authors show that propylamine and alhl. 
amine react with o^-dibromopropionic acid to form dialkyianiino 
acids (I) analogous in structure to the rlimethylaminopropionic acid 
obtained byTafel and E. P. Fratikland {Btr., 1900, 42, 3138) from 
deoxycalfeine, and yielding nitroso- and carbamido-deiivativCi 
analogous to those obtained by E. P. Fraiiklaud (T., 1910, 97, 
1386) from dibenzylaminopropioiiic acid; thus, from dipropylamiuu- 
liropionic acid it was found possible to synthesise a substance having 
the composition of 1 :7-dipropyItetrahydrouric acid (V). 

The two alkylamino-acids are strong bases, uniting with an 
equivalent of liydrobromic acid when prepared by the action [)t' 
the amine on dibroraopropionic acid in alcoholic solution. An 
attempt to isolate the free dipropylamino-acid gave rise to a sub- 
stance which, in its non-cryslaliine character, resembled the corre- 
sponding dimethylamino- acid and diarninopropionic acid iUeh. 
Both the new acids yield crystalline salts with bydrobromic and 
with nitric acids, nitroso-derivatives, presumably of tho typ^' 
indicated ni formula (II), carbamido-dcrivatives (111) by the 
addition of cyanic acid [reasons for the o -derivative being formed 
have been suggested in a previous paper (E, P. Frankland, /w- cd jj, 
liydantoiii hydrocblorides (IV) by dehydration with ‘J5 per cbdI. 
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Jrdroolilo'ic acid, and, in the case of the propylamino-compounds, 
l;v the fiii'tiicr addition of cyanic acid, a substituted tetrahydrouric 

Slid C^) '■ 


B-.NH'CUi K-NH-CHj R-NH-CIf, 

CH-^'H-R CH-N(NO)-R OH^ NR 

CO.,H 
(It) 


COjR 
('■) 

U'NH-CITj 

(iici) ‘r“'^‘^>co 

CO-NH 


(IV,) 


R‘N— 

I 

(,'0 

NIL 


CO.,H 

(III.) 


-CH-i 

CH-NR> 

CO-NH^ 

(V.) 


ExrEKIMENI'AL. 

A. I'lupi/lammo-dcrivatives : <^$-Jjipropylainii:oi)riijjiomc Acid 
Hydrohromide. 

Fifty grams of dibvomopropionic acid dissolved in 350 cc of 
absolute ethyl alcohol were treated with CS'o grams of propylamine 
(5 molecules), and the mixture heated to boiling under reliux for 
one and a-half hours. The solution, which became warm on addin? 
the amine, and developed a yellow colour, darkened considerably 
on beating. The alcohol and the excess of propylamine were then 
removed by distillation, and the residue was treated with an excess 
ni aqimoiis baryta in order to decompose the propylamine hvdro- 
i.ron,ide formed during the reaction. The liberated propylamine 
\m distilled off under diiniDished pressure, tho solution freed from 
barium by the addition of the reejuisite amount of sulphuric acid 
UK the baniini sulphate removed. Tlic liltrate. which contained 
no, or arium nor sidphiivic acid, was evaporated to a .small bulk 
on llie .stcaiii-bath, and finally concent rateil to a brown, pasty mas,s 
111 a vacuum desiccator. On treatment with a small quantity of 
lipidiue the dipropylaiiimopropionic acid hydrohromide could be 
S'parated as a white solid, the iiupiirities being removed by the 
i'.induie. The substance was erystallised from aqueous ethyl alcohol 

::: I:'’-""' -diesicing aiidt™!; 

- at .00 , It was very readily soluble In cold water the 
and ins fTI’ ^ hot alcohol 

net. Ot that required bv theory ■ ' 

' ittdO ., 0 0(()3AgRr, Br-T29'7,o. 

W,hr,UBr requires C.= 40-15; lOd 1 ; Br. . J9 71 per cent. 

, ' hero given arc imcciiTCCteil. 

ai 'Oil jiifl riitiogi'ii comim.stiyii in a vacuum. Dry CO, .iiul N.. ai N, v.C 
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Smaller yields of the same substance were obtained from solutionj 
of dibromopropionic acid in benzene and in chloroform. 

J)ipropylaminopro‘pionic Add Nitrate. 

A small quantity of dipropylaminopropionic acid hydrobiomij^ 
was dissolved in water and treated with a solution of silver nitratg 
(slight excess over 1 molecule). The mixture was heated on the 
steam-bath for about an hour, the silver bromide separated, and the 
slight excess of silver in solution precipitated with hydrogea 
suiphije. The solution, which had thus been freed from silver, 
was ooncentra-ted and stirred with alcohol, whereupon the nitrate 
of dipiopylaminopropionic acid separated ip minute needles, 
melting and decomposing at 170°. The properties of this substance 
agreed with those of the hydrobvomide ; 

0 0508 gave 6'77 c.c. No. N = 16‘76. 

C,jH2y0.iN2,HN6;5 requires N = 16-73 per cent. 

Mononitrosodipropi/himliiopropionic Acid. 

Fifteen grams of dipropylaminopropionic acid hydrobrornide were 
dissolved iu a small quantity of water, and treated with silver 
nitrite (sliglit e.xccss over one molecule), the mixture being kep 
cool with ico for about three liours. The silver bromide was then 
separated, and the e.xcess of silver in solution precipitated by the 
addition of a dro}> of dilute hydrochloric acid. The solution, which 
had been freed from silver, was concentrated in a vacuum desic- 
cator, whereupon the nitroso-compound was deposited in stellate 
groups of tliin prisms. The substance darkened above 2U0° ami 
melted with vigorous decomposition at 1*27°; it was only sparinglv 
soluble ill hot water or hot alcohol, and insoluble in etiicr, tlip 
aqueous solution being neutral to litmus. The yield was iheorelical. 
Tlio presence of a nitroso group was confirmed by the Liebcrnitiini 
test : 

O' 1101 gave IOJ'6 c.c. C (T and 17'1 c.c. C--49'68; K = l9 .il 
C.,TTj.,OmN., requires (' - -111'77 ; K - 19'36 per cent. 

Prupifhi m mo- a- ftritpijl varhidiiidd pro pnmic A Chl. 

A concentrated aqueous solution of 10 grams of di])r(>pyli'nmiiu- 
propionic acid liydrobromidc was treated with })otassiuni cyaiiate 
(slight e.xcess over two molecules), followed by dilute hydrochloric 
acid (one molecule), and the mixture allowed to remain overnight. 
On evaporating to a small bulk in a vacuum desiccator, long, Jiecdle- 
sliaped rry.^tals ivere deposited. TIic.so were colicctetl, washed witli 
alcohol -iiid with ether, and dried. The pro<luct was separated hy 
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liiK iil wilJi Oot alcoliol into a sparingly soluble fraction, melting 
" (1 ileroiDposing at lilG — 217®, ami a more readily soluble fraction 
"itiin' decomposing at 210®. Both fractions crystallised in 
TJie results of analyses showed the more soluble substance 
the inonoearbamido-derivative. It was readily soluble in 
..^ter only sparingly so in hot alcohol, and insoluble in ether : 


0 l 663 ^ave 0-3141 CO., and 0*1314 ILO. H-8'78, 

0 1009 =, C.C. CO;, and 14-66 c.c. N,. C- 51-58; N = 18-25. 

C 1 H 11 O 3 N 3 requires C^51'95; H — 9 09; N — IS'IS per cent, 
plio less soluble substance, which crystallised out lirst from the 
mother Uqnor, gave the following figures on analysis: 


0 1004 gave 83-89 c.c. CO^ and 18'87 c.c. N^. N--23-61. 

Q-lOU „ 84-49 C.C.CO 2 „ 19-03 c.c. % C-44-86;N-23-58. 
Xhe average ratio of nitrogen to carbon is thus 1:2-22, instea<l 
of 1 : 3 ' 33 ! required by the substance having the formula 


C.,,H,,03N3. 


y f'rnpijtinninomtthyl'^-propylhydanioiti H ijjrochloride. 

2 -1 Grains of the crude carbamido-derivative described above 
dissolved in a small quantity of 25 per cent, hydrochloric acid, 
and heated on the steam-batli until a white, crystalline product was 
deposited. This was collected and recrystallised from aqueous 
alcohol. The substance forms long prisms (from alcoliol), melting 
and decomposing at 247®; very readily soluble in water, with a 
siroiigly acid reaction to litmus, sparingly soluble in alcohol, and 
insoluble in ether, Yield. SS'o per cent, of that required by theory : 

0’0876 gave 78-22 c.c. CO. and 11-86 c.c. K... C- 48-07; N = 17-0U. 

02i!47 0-1290 AgCI. Cl = 14-20. 

Cjf.IIirtOiNs.HCl requires 0 = 48-29; X = lG-90; 01 = 14-29 per cent. 


1 : ’i-Dipropylietnihydrourk Acid. 

A small quantity of the hydanloin hydrochloride was dissolved 
in water and treated with a concentrated aqueous solution 01 
poiassium cyanatc (slight excess over 1 molecule). After remaining' 
at room temperature for three hours the mixture was evaporated 
to dryness on the steam-bath, and the oily residue extracted with 
hot alcohol. The tetrahvdrouric acid crystallised from the alcoholic 
solution in minute needles, a theoretical yield being obtained. After 
ffciystallisation from alcohol it melted and decomposed at 184-5®. 
h was soluble in ■water or hot alcohol, and insoluble in ether; tlie 
a^iueous solution being neutral to litmus; 

0-0922 gave 87'65 c.c. CO. and IfrOS c.c. N.>. C-ol'lS-. X-21-91. 

CijlOiiO^N^ requires 0 - 51-56; N = 2l-8S per cent. 
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B. AUyliiminoilerh'iit'uus: a 0 -UiaU fihtminopro piiiiilc Ar^l 
UydruhrvmUh-. 

This substance was prepared in the same manner as the corio 
spoudiiig propylarnino-componiKl; 50 grams of dibroniopropionic 
acid in 350 c.c. absolute ethyl alcohol with allylamine in ^lie 
proportion of four and a-half molecules to one of the acid, givintr^ 
ul per coal, yield of the required ajuino-acid hydrobromide. 

Tlie substance crystallised from aqueous alcohol in niiiuitc neocllp< 
melting and decomposing at- 182®. It was very readily soluble in 
water, sparingly so in alcohol, and insoluble in ether; 

0T25O gave 04''d5 c.c. CO- and 10'55 c.c. C—40'89; X -10 CO 

0T034 0-0733 AglJr. Br-30-17- 

C')TT^jP:,Xo,TTBr inquires C — 40-70; N — 10'57; Br — 30'1S per 

Diiilh/hmiiwiirninonic Acid yitraie. 

Prepared as iu tlie case of the corresponding propvlarnina-conr 
pound and having similar properties. Minute needles (from aqueom 
alcohol), melting and decomposing at lOu®: 

0'0542 gave 7-33 c.c. X.. N - 16-99. 

CyHjtjO.^N^ITNOg requires N— 17-00 per cent. 


MononitrosoduiUijhiminoproyiomc. .Ichf. 

This was prepared as in tlie case of the corresponding prcpyl- 
aiihno-componnd. and had similar properties. It forms colourJti, 
rectangular plates (from water), darkening above 180®, and nioltiiis; 
with vigorous decomposition at 204®: 

0-0942 gave 88-22 c.c. CO^ and 14-84 c.c. K,. C = 50-42; K^-]9'IS, 
CyHijOsNs requires C=o0-70; 19-77 per cent. 

Aciian of Bromine on BitjUyJamino'propionic Acid Ifi/drohromkh. 

A dilute aqueous solution of the hydrobromide was coaled iji a 
freezing mixture and treated drop by drop with bromine (iom 
molecules), the mixture being frequently stirred. 

A pasty, orange-coloured substance was deposited, which, after 
being thoroughly stirred with the mother liquor, was collected 
dissolved in alcohol, and reprecipitated with ether as a pale velbw. 
flocculent compound, darkening and smelling of bromine on keeping 
in a v.-n uum de'^iccator. On healing, it swelled up between id 
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,,|J Sil i ■'t ypllo"' ™lour had disappearril, ami a colourless 

jpitiained, which decojiiposeil hctweeii 130° and 1311°. After 
pill ilicat ion by means of alcohol and ether and keeping in 
, fiiriniin desiccator, the yellow colour disappeared and an anior- 
ilioiis I'cuiaiiicd, insoluble in cold water and in ether, 

idiiilile ill "’Ai'in alcohol: 

I) IKit gave 0'1630 AgBr. Br = 59-59. 

CjHiiiO^NoBi-j* requires Br^C3'49 per cent. 


0-AUi/lumi.iw-aa?li/lcurhrimitlojiriipioiur. Acid. 

pills substance was prepared under the same condilions as tlio.se 
itestiibed for the corresponding propylainino-compound. 12-ri Grams 
„i diallylainiuopropionic acid hydrohromide yielded .d'O grams of a 
ivliite product, separating in aggregates of minute, needle-shaped 
fi'Vstais, It was collected, w.aslied with alcohol and with ether, and, 
alter drying, melted and doenmposed at 194°. After four recrystal- 
Ihatioiis from aqueous alcohol the melting point wa.s raised to 
y.l4',5“. The siibstanoe was very readily soluble in water, siiaringlv 
so in alcohol, and insoluble in ether: 

.11)901’ gave iSi'So c.c. CO,, and 13'43 c.c. No. C- j2'43; N. IS' 70. 
b’liiIdijOjNs requires C = ,)'l'8i;; N^18'50 per cent. 

YAnijlmninomtlht/l-^-alhllhijdaiilciui Ihidrochloride. 

I'l Graiii.s of the substance described above were converted bv 
llie action of 25 per cent, liydrocblorio acid into the liydantoin 
ccioipound, as described in the case of the propylamiuo-derivative. 
.4 llicoretical yield was obtained. The substance separated from 
iKjueoiis alcohol in long pri,s:ns, melting and decomposing at 217°. 
It is extremely soluble in water, sparingly so in alcohol, and 
insohible in ether. The aqueous solution was strongly acid to 
litmus : 

j'U932gaveS4'8G c.c. CO„ ami 12'S1 c.c. N... C---=4a'02 ■ N = 17“>7 
0'1990 „ O'llCo AgCL CU-M'49. 

‘■yiii0.,.\3,IICl requires C = 49'08; N = .17'1S; CT = 14'o2 per eent, 

I'd Grams of the liydantoin hydrochloride were treated with 
potassmm eyanate (slight e.xcess over 1 molecule) in aqueous 
solution. Oil evaporating to dryness and e.xtractiug the re.sidue witli 
o.ooiol, a colourless, oily |)roduel was obtained. This was colleeled 
'"u th'icd in a vacnuni desiccator, and, on grinding, appeared 
a liygi'oseopic, amorphous powder. Yield, 1'3 grams. Tins 
I ‘’trabromii(lijirojv_vlamimi|ii'oi'iouK; at-iil. 
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subslaiice ilid not apj)e 2 .r to be the required allyItetraliy,lrou,ij 
acid, or, at all eveiitn, only an impure specimen of it, anaivsit 
showing both tile nitrogen and the carbon to he several per 
lower than the proportiona required by theory. 

CHFMiCAr. Dkpabtmrxt, 

Thk UNfVF.if^irv, EniJBAsioN, 
i>lllMINi5IIAM. 


(JVI . — Tkt Esiimatim of Zinc an Zinc Ammoniiim 
Phonphate and Zinc Pi/mpho.nphate. 

By Thomas JIatthew Finlay and ALExANnsii Ciiahles Cummixi;, 

The method of estimating zinc as zinc ainnioniuin phosphate wa,< 
first recommended by Tamm {0!iem. d'cicf, 1871, 24, 118), iuifi 
has since been investigated by dark (,/. Soc. Clinri. hid., 1896, 
15, 866), Gooch and Austin (.Imcr. So., iS98, 6, 223), ami 
notably by Dakin ifcit^ch. am/!. Chon., 1901, 39, 273). 

As Dakin's procedure was closely follovveil in the experiments oi 
which the results are given in table Til, and was found to yield 
very satisfactory results when a pure zinc solution was used, a 
brief description may lie given. 

Dakin’s ilelhoJ.—TUe acid zinc solution, contained in a platimuu 
basin, is almost, but not quite, neutralised with ammonia, diluted 
to 150 C.C., and warmed on the water-batli. To the warm solution 
ammonium phosphate is added, tiie weight of the ammouiiun 
phosphate being about ten limes the probable, weiglit of the zim. 
The precipitate, wliicli is amorphous at first, quickly changes to n 
line crystalHuc precipitate ol zinc ammonium phosphate, ldnNH 4 P 04 . 
This change takes place more quickly in presence of a consiilerahle 
amount of ammonium salts. 

The solution is heated lor fifteen minutes on Hie water-balii, and 
set aside for some time. Tiie precipitate is littered through a Gooch 
crucible, washed with 1 per cent, aniiiioiiiiiiii phosphate until free 
from chloride, and flieii several times with alcohol or cold water. 
It is dried at 100 — lO.o'^, and weighed as ZiiKIIjFOj, or, after 
ioilition wdth exclusion of flame gases, as Zli,P,, 07 . 

Dakin also states tliat where large aiiioiinls of aiiimoniu]]i salts 
are present, it is preferable to ignite directly to the pyrophosphate, 
owing to the diflicully of removing tiiese salts completely h; 
washing. 

Low ( TeclmicriJ ifctliods of Ore Analysis, ’ 1911, p. 301) rercim- 
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ends tbe use of microcosmic salt as precipitant, and to the solution 
' I'ter neutralisation with ammonia he adds 1 c.c. of acetic acid. In 
ne experiments in this laboratory his method was followed, and 
' tlie results were sometimes accurate and sometimes very unsatis- 
factory, a systematic investigation of the method appeared desirable, 
^3 it w;is evident timt some slight variation in the conditions of 
was the source of the large error. 

' yffect of Aridity on the Character of the Precipitate. — The error 
, lulled [ibove was found to he due to precipitation in a solution 
which was too achl. The precipitate obtained from a neutral 
solution or one which contained only a trace of free acetic acid 
was homogeneous, consisting of pure zinc ammonium phosphate. 
The precipitate obtained from a solution to which 1 c.c. of glacial 
acetic acid had been added after neutralisation was found, by 
microscopic examination, to be a mixture of three substances. One 
portion was amorphous, and consisted of zinc hydroxide or a basic 
phosphate; a second portion had the characteristic crystalline form 
of zinc ammonium pljosphate ; the third portion consisted of groups 
of needle-shaped crystals, which tended to arrange themselves in 
uifis round a common nucleus. These crystals imparted to the 
precipitate its characteristic flocculent appearance. It appeared 
probable that these crystals wore sodium zinc pliospliate, and 
pxperiraent conHrmod this supposition. An almost homogeneous 
precipitate of zinc sodium phosphate was prepareil by addition of 
sodium phosphate to a pure zinc sulphate solution. The crystals 
tliiis obtained showed the crystalline arrangement described above. 

Zinc sodium phosphate is readily hydrolysed; even on washing 
with cold water it becomes transformed into amorphous zinc 
hydroxide or a basic phosphate. 

When zinc is precipitated from an acid solution, some zinc 
remains in solution, but the error from this source is small in 
coiiiparisou with the total error. 

Experimental. 

In all experiments, the amount of zinc present was known from 
tlie weight of pure zinc sulphate taken. 

l'rt:ciintatioii leith Aficrvcostnic Salt in Acid Solution. — Table I 
shows the large error introduced by precipitation in a too strongly 
acid salutiou. In these experiments, the zinc was precipitated with 
iiiicTocosmic salt, the solution neutralised with ammonia, and 1 c.c. 
01 glacial acetic acid added. The precipitate was isnited and 
'■weighed. Column IV gives the weight of zinc on the assumption 
that the residue w'as pure zinc pyrophosphate. 

3 U 


VOL. cm. 
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No. 


1 

2 

3 


Table I. 

7n taken. \Vt. of p[it. Zn founo. 
0-1389 0-2676 0-1H8 

0-1599 0-2892 0-1241 

0-2195 0-4198 0-1801 


Error. 
- 0-0241 
0 036S 
0-0394 


The lurge error is Hue to the false assumption that the resiiln^ 
was zinc jjyropliosphate. Since zinc sodium phosphate forms pajf 
of the precij>itate, one would expect high results. The results in 
practice are low, since zinc sodium phosphate is largely hydrolysed 
by tlie wasli-water, tlie final residue being largely zinc hydroxide, oi 
a basic salt. 

Prr.ciphai'init inih M icronnuiic Salt in Sli(}hUij Acid Solniion.-^ 
To prevent precipitation of the hydroxide, it is necessary to keep 
tlic solution on the acid side of neutrality. Table TI gives the 
results obtained by precipitation with microcosmic salt. After 
addition of the microcosmic salt, the solution was neutralised with 
ammonia and then made faintly acid with acetic acid, Tlie pre- 
cipitate was ignited ami weighed as pyropliosjdiate. 


Table 

No. Zii taken. ZiultG;. 

1 0-1993 0-1658 

2 0 1909 0-4462 

3 0 2-229 0*5218 


II. 

Zo fyutul. Kiror, 

1-1999 •i-0'0006 

0-1915 O-QOoti 

0-2239 O-OOlO 


It is evident that accurate results are obtainable by precipitation 
with microcosmic sail, but, as tliere is less liability to error, we 
regard precipitation with ammonium phospliate as preferable. 

Pcrcipilaiioii u'ith Amwonimn Pho^phatr. — Table III show’s the 
results obtained by Dakin’s method, tiiat is, precipitation witli 
animoniiun phosj)hate in neutral or faintly acid solution. Tlie first 
half of the table gives the zinc estimated as ZuNH^PO^, the second 
half as ZiuV.^O-. In No. 6 a platinum vessel was used, and the 
precipitate showed a tendency to adhere to the sides of the vessel, 
a difficulty which was not experioiiccfl witli glass vessels unless a 
large quantity of ammonium salt was present. 


Table III. 


lO. 

Zn taken. 

ZoNlbP 04 found. 

Zn found. 

Error. 

1 

0 172-2 

0-4708 

0-1726 

+ 0-0001 

2 

0-201.5 

0*5.516 

0-2022 

+ 0-0007 

3 

0-1839 

0-603S 

0-1846 

+ 0-0007 

4 

0 2017 

0-5520 

0-20-23 

+ 0-0006 

5 

01336 

0-4452 

0-1632 

- 0 0004 

6 

0T588 

0-4.336 

0-1590 

+ 0-0002 

7 

0*1778 

0-4854 

0-1779 

+ 0-0001 
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Table ITT {rontiniied). 


Zii tiiken. 

ZiiuP.jOj founil. 

Zq founii. 

Knot-. 

l' 0-1722 

’ 6-4037 

0-1732 

+ 0-0010 

0-2015 

0-4706 

0-2019 

+ 0-0004 

! 0-1839 

0-4298 

0-1844 

+0-0005 

i fl'2017 

0-4716 

0-2023 

+0-0006 

0'163« 

0-3794 

0-1628 

- 0-0008 

I] 0-1588 

0-3716 

0-1595 

+ 0-0007 

: 0-1778 

0-4156 

0-1783 

+ 0-0005 


These results sliow tliat accurate results are ol)tairie<I with a pure 
jiiic solution if Dakin's procedure is closely foliowerl. Tnaccurate 
results, however, will be obtained (1) if the aoUitioii is alkaline, 
or (3) if the solution contains any free mineral acid or more than 
a trace of free acetic acid. 

As commercial aminoninm phosphate " is not always the same 
salt, it is preferable to neutralise with aminouia after addition of 
ammonium phosphate, ami then add 1 c.c. of dilute (about 2.V) 
acelic acid. With this procedure it is iiniiiateiial ivhether one 
uses an acid phosphate or tlie normal jihosphate, 

rreeljiilaliun with Ihitiisniiim /im! S'ldiuui I’hoiji/mtes.—Jhe pre- 
cipitate obtained when potassium or sodium phosphate is added to 
a zinc salt in neutral solution behaves like zinc amnionium phos- 
phalc, being amorphous at first, hut crystallising on keeping. The 
peculiar crystalline appearance of zinc sodium pliosphate has already 
been noticed; the potassium compound is rather finer-grained tlian 
zinc ammonium pliosphate. Bolli zinc potassium pliosphate and 
zinc sodium phospliate remain unchanged on further iieating after 
tlieir water of crystallisation has been driven off. Experiments 
were carried out to see whctlier these salts would be suitable forms 
ill wliicli to estimate zinc. The results with potassium proved 
nearly quantitative, those with sodium were very low. The zinc 
was completely precipitated in both cases, and the error was 
apparently due to the fact that both salts arc hydrolysed by the 
subsequent washing water, for phosphate could always be detected 
ill the filtrate even after prolonged washing, altliough no zinc was 
dissolved. In tin: case of zinc potassium phosphate, the loss due 
to hydrolysis was slight, but increased the more tliorougli the 
washing. This will be seen from the following table, where Nos. 1 
and 2 show the results after washing about six to eight times, 
Xos. ,d mid 4 show the effect of longer wasliiiig, ami Nos. a and 6 
the effect of very prolonged washing. The final wasliiiigs in all 
cases contained phosphate, but uo zinc. Zinc iiotassium pliospliate 
is therefore not a suitalrle form in whicli to estimate zinc. 


H r 2 
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Tatit.e IV. 

P/rripi/dfio/i u'iih l'oUii<sh(m Phosphate in- Nevfral Solufio, 


5>. 

Zti lakfii. 

ZiiKPO^ 

Zu fouiul. 

Erroi'. 

1 

0177;) 

0’5S92 

0*1767 

-0*0008 


o-nia& 

0-5124 

01680 

0*0009 


l> 1009 

0*5774 

0 189.8 

0*0016 

•1 


0*4691 

0*1539 

oook; 

5 

01790 

O'M 

01768 

0*003*i 

li 

0-l().'9 

0*4998 

0*16-39 

0*0020 


Pi'evi liitiilinii irilh A mntotiium Phosphate in Presence of 
anti Potassium Salts. 

Whilst tile sodium aud potassiuui compounds are not suitable 
forms in which to estimate zinc, the fact of their formation mnst 
be taken into account when precipitating in presence of sodium and 
potassium salts, for, as might be expected, a mixture of zinc 
ammonium phosphate and zinc polassiuni phosphate or zinc sodium 
})}iospliate is precipitated. So<Uum salts do not present much 
difllculty, as they can be completely removed in a single pre- 
cipitation, provided tlie solution is not too acid and a sufficient 
quantity of ammonium salt is added. Even wlien large quantities 
of sodium salts are present, they can he removed in this wav, For 
example, o'O grams of sodium oldorhle were added to a zinc solution, 
Tlie zinc was precipitated by ammonium phosphate after addition 
of 10 grams of ammonium chloride. The precipitate was ignited 
and weighed as ])yro]diospliate. Zn taken = O’ 1965; Zu found - 
0-1963. 

Potassium salts are not removed so easily. A single precipitation, 
even ill presence of a large quantity of ammonium salts, is insuffi- 
cient to prevent partial precipitation of the potassium salt; a double 
precipitation is necessary, ami a large amount of auiiuoiiiiuii 
chloride must he added before each precipitation. A reference to 
table VI will show that, for complete removal of potassium, it was 
necessary to add 10 grams of ammonium chloride before each 
precipitation. 

When sucli large quantities of ammonium salts were present, the 
precipitate was found to adhere strongly to the sides of the glass 
beakers used, and could not be completely removed by rubbing. 
In such cases the traces were dissolved in a little liydrocliloric acid 
and reprecipitated. Dakin has pointed out that when zinc 
ammonium phosphate is precipitated in presence of large amounts 
of a.mmouium sai^s, it is impossible to remove all the aminonium 
salts by washing; in all such cases, the precipitate was tlierefore 
ignited and weighed as pyrophosphate. 



j:iNC AMMONIUM PHOSPHATE AND ZINC PYROPHOSPHATE. lOOii 

Tabl® V gives the results of estimations in presence of potassium 
siilts. Nos. 1, 2, and 3 were precipitated once. With Nos. 4 and 5 
aiveii amount of ammonium chloride was added before pre- 
i^ipjtation with ammonium phosphate, Tlie precipitate was collected, 
washed two or tlireo times, and redissolved in a small quantity of 
livdrochloric acid. This solution was then neutralised, and the zinc 
pj.gfipitated as before, but without addition of aruinonium chloride. 

Table V. 


y.n take.ii. 

KOI 

adfled. 

NlLCl 

added. 

Zu found. 

Ki'foi . 

0-1726 

i-o 

rone 

0-19Ut 

+ 0-0178 

01844 

2-0 

,, 

0-2036 

0-o:5!0 

0-1772 

.8 0 

10 m-iiins 

0-1 920 

0-0148 

0 l.-)76 

8-0 

10 ,, 

01640 

0-0064 

0-1882 

3-0 

10 

0-1950 

0-0068 


These results indicate that tlic amount of jjotassium in the 
precipitate may be reduced (1) by a douljle precipitation, and 
(2) by adding a large quantity of ammonium chloride before 
precipitation. Some experiments were therefore tried on the effect 
of a double precipitation with addition of ammonium chloride 
before each precipitation. The results are given in table VL The 
fourth column gives the amount of animoninm chloride added 
before both the first and second precipitation. 


Table VI. 


:Jo. 

/ill tikeii. 

KCl 

added. 

NH/.’I. 

added. 

y.w touiuL 

' Error. 

1 

0-1778 

0:, 

5 0 

0-1/75 

- 0-0003 

2 

0-1735 

1C 

5-0 

0-174.5 

+ 0-0010 

3 

0-J7-J4 

1-0 

10-0 

0-17-2J 

-0-0002 

4 

'0'I418 

1 0 

10-0 

0-UI.5 

- 0 0003 

5 

0*1556 

•:-o 

10-0 

0-15.59 

+ 0-«00:3 

6 

0-1475 

3-0 

10-0 

0-1472 

-0-0003 


Accurate results are therefore obtainable in presence of jiotassiuiu 
by means of a double precipitation wifh addition of o to 10 grams 
of ammonium chloride before eacli precipitation 
Cnmpus!(ion of Prfcijntated Z,'uic. Ammonium. Phosphafe and 
Zinc Potassium Phosphate . — According to Tamm and Dakin, the 
composition of tlie precijiitated ainmoiiium salt is anhydrous 
ZnNH^POj, but Low gives it ac ZiiNH^PO^d LO, Experiments on 
the salt, dried in the air for an hour on a porous plate, showed that 
constant weight was obtained at 110°, the salt having lost only 
15 per cent, of its weigiit; it is tliorefore anhydrous zinc ammonium 
phosphate, since the monohydrate would lose 9-2 per cent, by 
on drying. At 150° tlie salt begins to decompose, leaving 
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the pyrophoapliate. Ammonia is freely evolved as the temperature 
reaches 200°. A sample of precipitated zinc potassium phospliatj 
was dried in the air and weighed. On heating, it became anhydrous 
at 105°, the loss of weight corresponding with four molecules of 
water. Precipitated zinc potassium phosphate is therefore probablv 
ZnKPO„4H„0, hut owing to the difficulty of preparing it i„ j 
state of purity this result cannot be considered conclusive. 

Siimmnri/. 

The phosphate method for the estiuiatioii of zinc has been 
investigated to find tlie reason for occasional unsatisfactory results. 
It was found that salts of the composition ZnNaPOi and ZiiKPO., 
are formed if the solution contains sodium or potassium salts. 
Precipitation with microcosmic salt yields inaccurate results unless 
special care is taken to neutralise the solution or to render it very 
slightly acid witli acetic acid after jsrecipitation. In the presence 
of sodium salts, correct results are obtained by precipitation with 
animonluni phosphate in neutral solution, after addition of 5 to 
10 grams of ammonium chloride. If potassium is present, 
ammonium chloride must be added before jmecipitation of the zinc 
with ammonium phosphate, the precipitate re-dissolved, more 
ammonium chloriile added, and the zinc reprecipitated as before. 
The precijdtate must be ignited and weiglied as pyrophosphate. 

If due attention is paid to these points, one obtains a crystalline 
precipitate tvhicii is easily manipulated. For a pure zinc solution 
no more satisfactory metliod could be <lesired ; in presence of 
sodium or potassium (more jcarticvilarly the latter), the method is 
less satisfactory, but yields accurate results, 

CuEMISTRY Dp-P-USTMESr, 

UvEYKlnSlTY OF Eni-VIlI'niill. 


evil . — Mechanism of the Transformation of Ammonmin 
Cyanate into Carhamide, and of the- Decomposiiion 
of Carbamide by Heat. The Polymerisation of 
Cyanic Acid. 

By Emil Alphonse Weener. 

The interesting researches of Walker and his co-workers (T., ISDo, 
67, 746 ; 1897, 71. 489) have supplied us with most of our present 
knowledge regarding tlie phenomena which accompany the trails- 
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■ , nation of ammonium cyanate into carbamide, both in the dry 
aod in aqueous or alcoholic solution. 

The following are perhaps the most important established facts 
liich support the views and experimental results tliat form the 
of the present communication: (1) The bimolecular order 
of the change- (2) The reversibility of the transformation. (3) The 
rtial hydrolysis of ammonium cyanate with production of 
Liiiianium carbonate which accompanies the transformation; and 
/.n The greatly increased velocity of the change of ammonium 
evauate into carbamide in an alcoholic, as compared with an 

aqueous, solution. 

Quite recently Chattaway (T., 1912, 101, 170) has pub forward 
theory by the aid of which he proposes to explain, not only the 
probable changes which occur during the transformation of 
anunouium cyanate into carbamide, but also to account for the 
formation of biuret and cyanuric acid by the further action of 
heat on the amide. Tliese changes, together with several related 
reactions in which cyanic acid and its esters are concerned, he 
considers may all be simply e.xplained by the well known tendency 

of the carbonyl group lo add on other groups, such as |j^NH or 

R’OH, followed by a subsequent rearia-ugement involving the 
migration of a hydrogen atom from oxygen to nitrogen; thus the 
primary change of ammonium cyanate into carbamide is formulated 
as follows : 

ibN-Nicio hn:c:o+nh, 


z: z: HjN'CO-nh, 

whilst the production of biuret is e.vplained in accordance with the 
equation : 




tljo amino-group of one molecule of carbamide reacting with the 
carbonyl group of another, the hypothetical intermediate product 
giving rise to biuret by loss of ammonia, and by a repetition of tliese 
changes, cyanuric acid is ultimately formed, no less than three 
hypothetical intermediate products being supposed to take part in 

the changes before the atomic complex, H is pro- 

duced. Whilst this can scarcely be considered a simple explanation 
of the phenomena in question, this theory, as is pointed out in 
the following, is open to several serious objections, besides which 
it tails to explain some of the established facts connected with the 
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different changes, and in the present author’s opinion does hqj 
possess the required agreement with experimental evidence to secure 
its general acceptance as a likely explanation of the well kno^^ 
reactions under consideration. 

Commencing with the primary change, the first point subject to 
criticism is the constitution of ammouium cyanate itself. Chattawav 
considers this salt to be derived from the iso-, or, more correctly, tin- 
keto-form of the acid; and as dissociation proceeds with application 
of heat, the dissociated products re-unite to form carbamide, no 
change in the constitution of the cyanic acid being assumed to 
occur. Bearing in mind that the many reactions, attributed to the 
tendency of the carbonyl group to add on such groups as cited by 
Chattaway, take place readily at the or4inary temperature, it is 
difficult to understand why ammonium cyanate should be produced 
at all if cyanic acid is considered to be H'NICIO only; for instance, 
there seems no reason why tho two reactions : 

(u) ^^H3 +hn:c;o = ^'ll^■^■;c:o 

and 

(6) NH, + HX:c:0 = HN:0<Qg5 

should take place at the same temperature (see Expts. 1, 2, 3, and 
4), unless it be assumed that cyanic acid at low temperatures is 
predisposed to react in accordance with equation {a), since at 0°, 
for example, the product of the interaction is ammoniiiiii cyanate 
only. That a condition of equilibrium between the reaction 
products should be capable of arising from such a cause is very 
improbable. 

If a change in the coiiligurations uf the cyanic acid molecule 
from HO'CiN to TINICIO with rise of temperature be admitted, all 
the phenomena connected with the transformation of aminoniuiii 
cyanate into carbamide and of the decomposition of the latter by 
heat can be easily exidaiucd in a very simple manner, which is, 
moreover, shown in the following to be in complete accord with all 
the known facts. 

It is only necessary to refer in general to the extensive work of 
E. Fisher on uric acid and its derivatives, and in particular to the 
interesting results of Hantzsch and Bauer {Bar., 1905, 38, lOOoi 
and Hantzsch ilhr., 1906, 39, 139) on the constitution of the 
metallic salts of tyanuric acid and on the production of mixed 
..V-alkjl and 0-alkyl derivatives, to show that the formation of 
derivatives containing the complex R-0‘C1N* from compounds con- 
taining the group 'NII’CO* is determined by the electropositive 
character of the element or radicle taking part in the change. 

It seems only natural to suppose that the group HNICO, in the 
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^tate should behave in a similar manner, under the same 
■"^fluence. The experimental results, in fact, appear to favour tlie 
tliat cyanic acid is capable of existing in equilibrium in the 
>wo furniSj the relative proportions being a function of the tempera- 


p])e two best known properties of ammonium cyanate, namely, 
liytirolysis to ammonium carbonate, noticed by Walker {loc. cit.), 
its transformation into carbamide are strong evidence in 
^u|,pQft of the constitutional formula HjN*0*CN; thus, cyanic acid 
its eiiolic form may be considered as “ carbonicnitriV' and the 
Ijvilralysis of the ammonium salt expressed as follows: 

HX.6-CiN + K,O-^H^N-0‘C0*NH_,+ H.O^H^N*0*C0'0NH4, 
‘^miiwaium carbamate being, no doubt, an intermediate product. 
Assuming tho formula the change by hydrolysis is 

]j)v no means simple to follow, even admitting the presence of the 
ions 114 ^ and NCO in solution. 

Being a weak acid in the euolic form (comparable to HOCl), 
cvaihc acid would naturally yield a very unstable ammonium salt, 
easily dissociated by heat, both in the dry state and in solution, 
and transformable into carbamide according to the following 
scbenic ; 


f / Nil 

H.S'O-OIN - ;j » 

H-O’CIN = H'NX'X) 

(Eiiol (Keto-fonii.) 




]in:c< 


Ml., 

OH' 


or 


H.X’CO'SH , 


Tlie foniiula HMCc^P 'I wliicli is used in tlio nliuve to sliow 

ilic production of carbamide from the union of ammonia with 
H'XiCIO, is an extension of the formula recently proposed by the 
author to represent the constitution of thiocarbamide in the static 
L’oudition (T., 1912, 101, 2185); no particular stress is laid on its 
acceptance in the above scheme until cxpevimeulal evidence is 
fortlicoraing to support it, and whilst it helps to throw some light 


* this eoiisliuition is liicsed sulflv on aiialogv to Kt'XO ; mictions ot the t\[,e 
U'XOtRX^U-X'CO tKX arc no proof tliat Tlic pota.8siiiin salt jmssl be KNCO : 
.11'- iuiiisdtutian (lepciiils eiit in ly on tin.- nature of the elonicut ov 

litlicli: eiiiei'ing into tlie olianj^c ; the of pot;i.s.siiim cyanate arc luoit' in 

agreement with tiie eonslituliori IvOCN than KNCO. 

’ Siiict; the i,’ion[t ‘UN 'CO' ?l»(i\vs jfieai atialoj^v in its ln-havionr t" tiio jiroiqi 
tIL C0‘, ilif tlibtiiiclive n-niis ’■ riiol ” atnl “ keto *' aiv ctpiailv wll apjOicablo to 
lb' t'lrnicr grunp. ,iii(l are user! here in preference to tlie usual nnsnitahle. terms 
Ji 'i tiul aiivl “ im '■ for the two forin.s of eyaiiic aciil. 
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on the ultimate appearance of carbamide in either the symmetrical 
or unsymmetrical form, it is obvious that its removal from Dig 
scheme will not affect the meaning which this is intended to convey 
Whilst carbamide is much more stable than aminoiiium cyanate 
when it is heated above its melting point it also uiidefgoes dissocia' 
tion into ammonia and cyanic acid (chiefly in the keto-form)^ ai )4 
yives a sublimate which, under ordinary conditions contains from 

to 30 per cent, of ammonium cyanate, whilst if the vapours are 
artilicially cooled, this may be increased to over 40 per cent, (see 
Experimental part); the rest of the sublimate is carbamide; if 
the vapour is kept warm, the sublimate, as might be expected, 
consists entirely of carbamide. 

These results show that the dissociation product must contain 
cyanic acid both in the cnol and ket-o-forjiis, the proportions vHrjint- 
with the temperature; the enol form, which is alone responsible 
for the presence of ammonium cyanate in the sublimate, is not 
capable of existing at the higher temperature. 

The reversion of carbamide to ammonium cyanate first pointed 
out by Walker and Hambly (loc. cit.) is ea-sily explained by the 
views embodied in the above scheme; it is evident that carbamide 
undergoes a certain amount of dissociation in aqueous solution, 
even at the ordinary temperature; under such conditions some of 
the cyanic acid will assume the cnol form, and in fnesence of 
aiiimonia will give rise to the cyanate. 


Pnxliic/iori of Hmrti onO C>jun{mc Acid from Carh(inii(h\ 


The dissociation of carbamide by heat has not been considered 
by Chattaway in his explanation of the origin of biuret and 
cyainu'ic acid respectively by the decomposition of the amide, stress 
being laid solely on the evolution of ammonia, and both prodiictR 
are supposed to be formed by the mutual interaction of carbamide 
molecules in the manner already referred to. 

All the experimental evidence, however, is in favour of the view 
that the cyanic acid set free by dissociation is responsible for tlie 
production of the biuret and eyanuric acid, the former resulting 
from its reaction’ with unchanged carbamide in the following 
manner : 


co<^g2 + hn:co = co<: 


NH„HNCO 
■NH," 

Carbamide cyanate. 


co< 


NH’CO'SH,, 

NF, 


Hill ret. 


As is well known, when carbamide is heated alone the, yield of 
biuret i? very poor; the conditions are unfavourable for the reahsa- 
tion of ihe above reaction, much of the cyanic acid undergoes 
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priSfition to cyanuric acid at the high temperature, whilst 
portion is volatilised along with ammonia, 
hit!'? improved method for preparing biuret 1896, 29, 

carbamide hydrochloride to a t^emperalnre not 
.^pedb'" whereby a yield amounting to 45—50 per cent, of 
|e carbamide taken may be easily obtained, is readily explained; 
^tlie disturbing influence of the ammonia is removed by its conver- 
jiito ammonium chloride, whilst the low temperature retarrls 
ifiie polynierisation ot the cyanic acid. 

I pjie "above reaction has, in fact, been realised long ago by 
finckb (.1 1861, 124, 336), wbo showed that biuret may be 

1 euared by passing the vapour of cyanic acid directly into carb- 
aiiiidc^ liPided to its melting point; moreover, in recent years several 
substituted biurets and thiobiurets have been prepared by analogous 
reactions. 

■\Vhen biuret is heated above its melting point (190®) it decom- 
poses rapidly. giving off ammonia and cyanic acid; by artificially 
coolinv the vapour a quantity of sublimate may be easily obtained; 
tlii? was found in a single exjjerimeiit to contain as much as 
42—43 per cent, of ammonium cyanate. together with carbamide; 
the residue after heating was mainly cyanuric acid. 

It is evident, therefore, that cyanic acid, as well as ammonia, is 
prwluced throughout the wiiole course of the changes, and since 
cvamiric acid, aA pointed out by Hantzsch {iirr., 1905, 38, 1013), 
i? a product of tbc ]m)ymcrisation of cyanic acid at high tempera- 
tures. in contrast to cyamclidc Avbicb is a product of an analogous 
iliaiige at low temperatures, it seems quite unnecessary to look 
outside this cause for the origin of cyanuric acid as a product of 
the decomposition of carbamide. It also explains why the poly- 
iiierldu appears at tlie very outset of the decomposition of carb- 
amide. simultaneously with the biuret, and if any cyanuric acid is 
produced other than by polymerisation of HKICIO. it seems more 
likely to result from an interaction between biuret and cyanic acid 
on the same lines as in the last equation, rather than between biuret 
Slid unchanged carbamide, as suggested by Chattawav in his theory. 

Co/i3flfufit>ri of Carhumith' in the Static Condition. 

It is rather remarkable tliat the dissociation of carbamide by 
heat, with formation of cyanic arid as a volatile product, has not 
received proper consideration; the general impression appears to be 
that carbon dioxide is one of the products ■which accompanies 
ammonia during the decomposition of carbamide by beat : even in 
'Ucli a recent work as " Organic Chemistrv of Xitron-eii ’’ (Sidgwick. 
p- 186) the following statement occurs; 'When urea is 



1016 WERNER: MECHANISM OP THE TRANSFORMATION of 


strongly heated it breaks up with the formation of ammonia, carb„„ 
dioxide, biuret, and cyanuric acid," the latter being correctly attr,. 
buted to the rapid polymerisation of cyamc acid as fast as it j, 
set free. It is obvious that the formation of carbon dioxide aoiilj 
involve a secondary decomposition either between two molecules of 
carbamide, or one in which water is formed, which woulil ti,,,, 
hydrolyse the cyanic acid with productiou of carbon dioxide. 
When the structural formula for carbamide suggested by tlie 
writer is considered, there appears no reason why the decomposition 
by heat should not be a simple and straightforward change, tin, 5. 


iik:c<?"» 


hn:c:<> ^ Tid-ciN, 


in which no secondary products arc formed, so far as the volatile 
substances are concerned. This view has been couarmed by direct 
experiment, the results of which prove conclusively that carbon 
dioxide is not a product of the decomposition by heat of pure dry 
carbamide. Tin; change is a simple case of dissociation, .ind, as 
indicated by the above equation, ammonia and cyanic acid are tie 
sole volatile products, the presence of the latter being, no doubt, 
responsible for the erroneous idea that carbon dioxide is one of 
the decomposition products. 

Experimental evidence in support of the constitution of car!;, 
amide here proposed is deferred to a future communication. 


17, e Formafwii oj Cijaiiidide and Cymiurk .1 cid from Ci/aiiic Acirl 

The polymerisation of cyanic acid at low teinperaturps, ivitli 
production of cyamelide, lias an important bearing on the. views pul 
forward by tlie writer regarding the relations of the two forirs of 
cyanic acid. Van't Holt ( ■ Chemical Dynamics," p. 110) has shmu 
that the change of cyanic acid to cyamelide is no doubt a ter 
molecular reaction; Hantssch {tier., 1905, 38, 1016), from a sh.rly 
of its chemical properties, has proposed a coiislitutional foniiiiti 
for cyameliclo which is in all probability a correct representatioii ol 
the structure of the compouml. It is concluded that cyamelide 
cannot contain either the group HO-CN or the group HN'C-0 ™il 
is hence very likely a polymeride resulting from the union ot 
molecules of cyanic acid through the intervention of oxygen, tlim. 


and comparable to paracetaldehyde 
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Hantzscli's conclusion that eyamelido must be considered as a 
.jndensatioii product derived from ^-cyanic acid, that is, tlie keto- 
fcriii. HNif'-O) does not necessarily follow from the above formula, 
iiul is “I"'’' criticism, since it still leaves unanswered the qucslitm : 

Wliy is cyainelide formed along with cyanuric acid under the 
f,[)iiditioDS stated. 

When cyanic acid undergoes polymerisation, the cliaiigc, as well 
tiioffii, is very rapid, and is accompanied by muck development 
of heat, ami, the product is a mixture of the two polymerides; in 
hip particular experiment recorded by Seuier and Walsh (T., 1902, 
81, 290), as much as 70 per cent, of the product was found to be 
cviuiui'ic acid. Hantzsch s experiments (loc. cit.) have shown that 
liie foiiJitioiis favourable to the formation of cyainelide are slow 
polyiiierisatioii and a low temperature; and Walker’s observation 
of the production of some cyainelide during the slow transformation 
of ammonium cyanate into carbamide at 6P is of particular interest 
in tills connexion. 

The mechanism of the formation of cyamelide and cyanuric acid 
bemiiies intelligible if the tendency of the two forms of cyanic acid 
to co-exist in equilibrium be taken into consideration, and may be 
explained as follows. Cyanic acid represents an unstable group of 
iitoras, whicli is incapable of assuming a simple* molecular con- 
figuration whicli can give rise to a condition of static equilibrium, 
ail end which is only attained by polymerisation to a si.x-niembered 
ring, the most stable form of cyclic molecules. 

Tlie enol-foriii of the acid is apparently the less stable, and tends 
to change to the more stable ketn-form, thus: 




Eiiol, 




Nir 


OH 


I’ham' ((f). 






I'llllSl* { h ‘. 


0 

lu tt). 


Since an interval of time must elapse, while the hydrogen atom has 
migrated from oxygen to j»itrogeu, either a valency of the oxygen 
Iloiii becomes momentarily free (p/), followed immediately by a 
luoiiieiitary liberation of a carbon valency when the liydrooeii 
itom unites with nitrogen, or when the hydrogen atom has attained 
1 position as represented in (,/) a sinuiitaneoiis liberation of the 
•espective valencies occurs, their union within the molecule giving 
ise to the keto-form of tlie acid. Since this is also an unstable 
configuration, it is natural to coiiclnde that the chief result will be 
the formation of cyainelide by the union of three molecules when 
in tile state represented by phase (t), the free valency of tlie oxvgen 

* h'rilher fiilmlnk- acid, t':NOH, nor formoiiilrili- o.xij,-, CH;N'. l a-, K.-n isolated. 
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atom of one molecule uniting witli the free valency of llif. r • 
atom of. nctlier, thus: 

,0 C(:nh), 

™-< > 

^0--. c(;nh/ 

Ttiroc molecules iu phase (&). Cyamclitle (Hantzsclrs 

According to this theory, cyainelide is not the result of t)|g 
polymerisation of cyanic acid ])re-existing in the keto-forni (i//-aci(| • 
Hfintzscli), blit is the product of the natural tendency to stable 
equilibrium formed while the acid is in tlie act of cliaugiiicr fYnm 
one form to the other. It also explains a third condition wlijdi jj 
necessary in order that cyainelide may be formed, namely, that tli& 
cyanic acid must be primarily in the enol form. 

When cyanic acid is generated at a high temperature, as during 
the dissociation of carbamide by heat, it is liberated solely in the 
keto-forni, whicli polymerises at once to cyaiiuric acid, no cvanielide 
being formed. In this case the polymerisation oiigiuntes a? 
follows : 



Keto. Itileriiieiliatc phase {a). Eno). 


the conditions being altogether unfavourable for the existence'' of 
IIO'CiN; the latter cannot be formed by union of the momeiitarv 
free valencies of the carbon and nitrogen atoms within the molmile 
itself, and hence a state of stable eipiilibrium is attained by the 
union of three molecules iu phase (fi) to form cyatiuric firid the 
moment the hydrogen atom has entered into union with oxv«'eii 
thus: 

HO-cd 

N C(OIl)/'' 

Cyaimric acid (unol funii). 

It is obvious that cyamelide cannot- be formed in the above 
reaction; on the other hand, cyanuric acid is largely formed duriiie 
the production of cyamelide (Senier and Walsh, Joe. rif.), a fact 
which tlie present theory is capable of predicting, namely, since 
the keto-form of cyanic acid is produced simultaneously with the 
cyamelide, in accordance with the first scheme, and also iu coii>e 
quence, simultaneous!}'' with the disappearance of tho onol acid, it 

* Although H0’( N (»iinot exist tree at the temjieiutuie, the tendency of HN'iCG 
to co-exi>l ill crpiililjrium with it woald still persist, from wliioh cause the polymc'' 
isation uke.s ctfei-t. 
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] P keto-acitl) becomes immediately polymerised to cyanuric acid 
^ qii endeavour to restore equilibrium by giving rise to more of the 
'* 1 fcii'iit. in accordance with the second scheme. 

jliere little doubt that the thermal effect wliieh accompanies 
.|p polymerisation of linuid cyanic acid must have an important 
■ iliieuee on the relative proportions of tlie two polyiricrides pro- 
Idceil in a given experiment, and it is very likely that if cyanic acid 
verr ;dio\ved to undergo slow polymerisation at a very low tempera- 
a. ttiuch larger proportion of cyamelide would be produced 
than found by Senior and Walsh in tlie single case recorded by 

ilirlil, 

Xlie production of a small quantity of cyamelide from aminonium 
ivaiialc at 61° (Walker, hr. rif.) confirms the view tliat cyanic acid 
iiitlie forni IIO’CiN results from the dissociation of the ammonium 

The theories which have been put forward in the present com- 
niiiiiication to explain the several ]>licnomena discussed can lay 
claim to be in complete agreement witli all the experiineutal facts, 
no series of hypothetical intennediatc compounds is intrn- 
(luced to luiinper their simplicity. All the diffcroiil changes can 

110 itM’ei red to the. two fumlamental causes: 

(1) Dissociation, and (2) the reversible reaction: 

KO-C-N “ IINICO. 

111 the face of all the evidence. Cballaway's conclusion that the 
oldest and best-known instance of i.sonioric change is not a case of 
iijoniei'ic cliange at all is not justifiable; there e.xists no rea.sDn 
for reiuoviiig Wohler's historical discovorv from its time-hotioured 
podtion of being the first example of isomeric clnange on record. 

K\i*eiuuental. 

Qualitative experiments have shown that wlien carbamide or 
biuret are decomposed by Ijc.'iting in a long test-tube the sublimate 
formed consists of ammonium cyanate and carbamide, the propor- 
tions of which vary with the tcm]>erature and rate of heating. 

Soluble cyaiiates can le rapidly estimated with a fair degree 
of accuracy by direct titration with *1, 10-silver nitrate, using 
iioutral chromate as indicator; the estimation is not interfered with 
by the presence of carbamide in excess. 

Example I: 0'098 KOCX (Kahlba-um) dissolved in 20 c.c. of 
"ater. 

-' .iO-AgXOy required = ll-2 c.c.; per cent. 

Example II; 0'193ri KOCX (^freshly prepared by action of 
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potassium liydroxide on ^iirethano in alcoholic solution; 

Rec. trav. chim.y 1888, 6, 170) dissolved in 40 c.c. of water. 

.Y/lO-AgNOg required — 23'4 c.c.; KOCN^98'07 per cent 

In all the following experiments 4 grams of well-dried powdereil 
carbamide were lieated in a dry test-tube 2'n cm. wide and 18 cm 
long, closed with a cork carrying a piece of narrow glass tubin.. 
about 15 ciji. lo exclude moisture from the air during the heatin^' 
The tube was held in a nearly horizontal position. 

R rpt. 1. — Carbamide heated at a moderate rate until the liquid 
just became opalescent. Tube quickly cooled under the water tap 
and tlie greater part of the sublimate removed by means of a st+'pj 
spatula, and at once analysed. 

SubUmate-0‘0241. 

.V/10-AgNO;j required = T2 c.c.; NH40CN=:29'8 per cent, 

Edft 2. — Same as above. 

Sublimate = 0‘09. 

.V/lO-AgJ^Og— 4'4 c.c.; NH 40 CN = 28‘8 per cent. 

Eijpt, 3. — Carbamide heated slowly, front of tube, to extent oi 
8 cm., surrounded by a. coil of narrow lead piping carrying « 
current of cold water. 

Sul)limate=0‘121o. 

.V/10-AgNO3--7'4 C.O.; NTT,0(’N,— 30'.") per cent, 

Expt. 4.- Carbamble lionlcd very rapidly, vapour (ool^xl as in 
Expt. 3. 

Sul>limate=0'15l. 

.V/ 10 -AgN 03 = 10-4 C.C.; NII40CN-41-3 per cent, 

Thus the artificial cooling of the vapour, as was to be expected, 
increased the proportion of ammonium cyanate in the sublimate. 
Since the rate of heating might be expected to have an iiiHueiice 
on the proportion of cyanic ari<l that would escape polymerisation, 
the following two experiments were made. Ilantzsch has sho^vn 
that cyanuric acid may bo accurate! v titrated with sodium liydr 
oxide solution, using pheiiolphthaleiu as indicator; it then behave? 
as a monobasic acid, I^lLCoNgO^). 

Expi. 5. — Carbamide heated very slowly, vapour not artiticiaily 
cooled. 

Sublimate^ 0'0786. 

iV/lO-AgXOg — S'S c.c. ; NII^OCN — 29 per cent. 

Residue = 2’44 dissolved in water. A-NaOli— 2 c.c. Cyamiric 
acid = 10‘57 per cent. 

Expt. 6. — Carbamide heated very rapidly, as in Expt. 5. 
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3 '/ 10 *AgNOa = 5‘6 c.c.; NH40CN‘=35‘18 per cent. 

jV-NaOH = 2*6 c.c. Cyanuric acid = 14'33 per 

the polymerisation increases with the rate of heating, 
,„Q,e cyanic acid is able to escape during the rapid heating, and 
the larger proportion of ammonium cyanate in the sublimate. 
7 _ — Biuret (2 grams) heated in test-tube until fluid com- 
-uddeiily to thicken. Vapour artificially cooled. 

Sutjlimate^O-066. 

.V/ 10 'AgNO 3 — 4*7 c.c. ; NH40CN=:42‘7 per cent. 

— Biuret heated as above. Sublimate e-varained under 
luicrosrope had characteristic feni-leai-like foviiiatian (due to 
XH^OCN); the tube was now immersed to the neck in boiling 
^vatcr tor a few minutes; the sublimate changed in appearapee, 
and under the microscope W’as seen to consist of well-defined, broad- 
anded prisms. The solution of the crystals in water gave no pre* 
with silver nitrate; some of the solution gave, vvirji nitric 
Hid excess, characteristic crystals of carbujnide nitrate. A 
simih'ir result can be obtained with carbamide; the sublimate in 
the Jirst instance, if dissolved in water, gives a copious precipitate 
iviit diver nitrate; after warming and tlien dissolving in distilled 
water a soiiitiou is obtained, which gives at most only a faint 
opaleJCtuice with silver nitrate. As both e.xperiments can be 
pei'ioruicd iu a few minutes, they form the subject of an interest- 
ing and instructive lecture demonstration to support the theories 
DLir forward. Further e.xperiments are in progress over a more 
c.Msi]ded series of conditions. 

l^’amination of the Gaseous Products Evolved during the 
Decomposiiiu/i of Carbamide by Ueat. 

t'j.pt. 9.— Five grams of liuely powdered and wcll-dirieJ carbamide 
v.vve heated iu a dry test-tube (2'5 cm. by 18 cm.), provided with 
a'ituvfi'v lube dipping to the bottom of 00 c.c. of absolute alcohol 
euniuined in a flask immersed in ice-cold water. The carbamide 
'Mis heated rapidly until the liquid became suddenly opalescent, 
i^lxating separation of cyanuric acid, wlnlsb the tube was main- 
li-iied ill ail almost hoihzontal position. A crystalline precipiitate 
icraied ill the alcoholic solution, whilst the latter contained much 
•ue ammonia. The solution was poured ull from the crystals, 
'^bcli Were rapidly washed with a small quantity of fresh alcohol. 

“le ^ohItioll ol the crystals in water, and also the alcoholic 
gave the following reactions: 
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(1) Addition of calcium chloride solution — no immediate precipj. 
tate in the cold; slight opalescence after ten minutes; a copio^j 
precipitate of calcium carbonate on warming. 

(2) A portion of each solution was heated in a test-tube immersed 
in boiling wm-ter for five minutes, and then cooled ; on addition of 
calcium chloride a faint opalescence was obtained, which was not 
sensibly increased by warming. 

This last result could not be obtained if either ammonium carb- 
amate or carbonate * ^Yas present in the crystals or in the alcoholic 
solution; the absence of a precipitate of calcium carbonate in. tbs 
second case being due to the disappearance of the ammonium 
cyana.te by its conversion into carbamide on heating. 

Expt. 10. — Carbaniirle was heated as before; the gas evolved \va« 
collected over mercury after expulsion of all the air ; 50 c,c. oi 
gas so obtained was found to be completely dissolved by 2 c.c. of 
water, and the solution gave no opaleecence with calcium chloride. 

These results prove that ammonia and cyanic acid are the only 
volatile products, and no carbon dioxide is present when drv 
carbamide is heated. 

UNIVritSITY ChK-MUAI.. LAHUCAIlUiV, 

Tkinitv Coi.i.K';i-, lirv.uK. 


CVIIL — Thi’ Synthcdcal PrciHiraficrn of the 

sidea of Cholesterof and iSonte FatUj 

Alcohols. 

By Arthuu Henry Saeway. 

It has recently been shown (T., 1913, 103, 399) that phytosterol 
glucosides are of frequent occurrence in plants. T' ese substances, 
which have been designated phytosterolins. vjry to some extent in 
compo.sition and character according to the plant from whicli they 
have been isolated. In many cases the pliytoslerolin appears to 
consist of sitosterol-r7-glucoside, C 27 Hj- 0 *C 5 Hjj 0 ; 5 , whilst in other 
instances it seems to bo, a mixture of this substance with tin? 
glucoside of siiginasterol, In order to obtain 

additional information regarding the character of these natural 
substances, it was deemed of importance to attempt the synthe.d? 
of a phytosterol glucoside, and compare its properties with 
those of the naturally occurring phytosterolins. The pliytostcrol 

' This woiil'i be forme-1 if water aceom[)aiiit4l tiie carbou dio.vkie and anirtioiiia. 
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chosen for this purpose was sitosterol, CjjHjjO, since tlie latter can 
be prepared in comparatively large quantities from wheat germ, 
is imcoutaminated with stigmasterol when obtained from this 
source. It rvas converted into the glucoside by treatment with 
bronioacetoglucose in ethereal solution in the presence of dry silver 
oxide. The sitosterol d-glucoside thus obtained was found to possess 
properties closely resembling the phytosterolins, and there is no 
doubt tliat the substances previously designated ipuraiiol, cluytianol, 
and trifolianol consist almost entirely of sitosterol-rZ-glucoside. 

In ndclition to the syntliesis of silosterol-d-gluccside, the glucosides 
of cholesterol, myricyl alcohol, ceryl alcohol, and cetyl alcohol have 
been prepared. These glucosides have not hitherto been found in 
nature, but it appears probable, in the light of recent observations, 
that the glucosides of the fatty compounds, ceryl, cetyl, and myricyl 
alcohols, do occur in small quantities in plants, and that they have 
not liillierto been isolated owing to tlie difficulty attending their 
separation, The synthesis of these glucosides was of importance, 
since a knowledge of their properties would greatly facilitate the 
future examination of plants for the presence of such substances. 


It was also intended to prepare tlie glucoside of the so-called 
isccholestcrol, and a conniiercial specimen of the latter was procured 
for the purpose. The material was found, however, to lie a very 
impure mixture of substances, since it contained considerable 
quantities of cholesterol and cariiaubyl alcohol, C.,4H-(,0, and no 
substance agreeing wiUi the isocliolesterol of Schulze' and his pupils 
(./. pr. chnn., 1873, [ii], 7, 163; 1874, [ii], 9, 32.5; 1882, fiij, 25, 
159 ), or of Darmstadter and Lifschiitz {Ber., 1898, 31, 97J, could’ 
be isolated from it. It, may furthermore he noted iii this comie.xioii 
tliat the statements of the above-iuenlioned authors coiiceriiiiiv tlie 
properties and composition of (''ocholesterol are so conflicting that 
further investigation of the subject is desirable. ' 

The question whether the glucosides prepared in this investigatimi 
belong to the a- or ^-series has been left undecided on account of 
flic fact that the insolubility of tliesc substances in water renders 
the emulsion test for a- and ^-glucosides indecisive. Fischer and 
Helfenc i (Annaln,, 1911, 383, 68) have shown, however, that in 
almost, all cases the metho.d of preparation of glucosides described 
,y lem, and adopted in rlie present investigation, leads to the 
iormatiou of ^-glucosides, so tlmt the glucosides now obtained 
probably belong also to this series. In the ease of ceryl-d-gh, coside 
iwcver. It IS of interest to note that the present autlior has isolated 

e form's r-sprosent the n- and 

P forms of the glucoside, although no definite evidence to this effect 
ilfts been obtained. 


3 X 2 
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The formation of two modifications of ceryl-^-glucoside 
is of some interest in connexion with aii 
observation of E. Fisclier and Helfericli (Joe. cit.) regarding the 
properties of cctyl-^:?-glucoside, Ci^jHggO-CgHiiOj. These investi- 
gators sliowed that ccfcyW-glucoside melts indefinitely, beginniiicr 
to change at 78*^ and finally melting at about 145®; it now seems 
probable, in view of the results obtained with ceryl-<f-glucosidc, that 
this behaviour is due to the presence of two modifications. In order 
to ascertain Avliether this were the case, cctyWi-glucoside was pre- 
pared, but altliough it was found to possess the properties described 
by Fischer and Helfericli, it was not possible to separate the two 
modifications. 


Experimental. 

I. Sito&Urol-^-gliKoskh, Cj;H 450 ‘CyHj^ 05 . 

The sitosterol required for the preparation of this coinpoiuid was 
obtained from wheat-germ (compare Burian, .l/’o/zubs//., 1897, 18, 
551). The fatty oil from 50'8 kilos, of the latter was hydrolysed with 
an excess of potassium liydroxide in the presence of alcohol, and the 
resulting soa]) solution extracted repeatedly with etlier. The 
ethereal sohUiou was then evaporated, and the residue crystallised 
from ethyl acetate, when tiie sitosterol was obtained in colourless 
needles, melting at 138®. The amount of pure substance isolated 
from 50’8 kilos, of wlieat germ was 130 grams (compare Pickard, 
T., 1908, 93, 1928). It possessed the specific rotation [a]jj -32'2° 
(<? = 2'9 with chloroform), and on analysis gave resulls agreeing well 
witli the formula 

In order to ascertain whether the uiaterial was quite free from 
stigmasierol, it was acetylated, and the acetyl derivative treated 
with bromine according to Wiudaus and Hautli's method {Ber.^ 
1906, 39, 4378), but a negative result was obtained, thus showing 
the absence of stigmasterol. 

For the conversion of sitosterol into its glucoside, 15 grams of 
anhydrous substance and 15 grams of pure broirioacetoglucose were 
dissolved in dry ether and shaken continuously fur eight hours with 
freshly precipitated, dry silver oxide. The mixture was then 
filtered, a little dilute nitric acid having been previously added to 
coagulate the silver oxide and facilitate tlie filtration, after which 
the ethereal filtrate was washed, dried, and evaporated. The residue 
was next crystallised once from alcohol to remove a small amoiiut 
of soluble by-product formed from the bromoacetoglucose. The 
substance thus obtained then consisted of a mixture of tetra-acetyl- 
sitosterol-(f-glucoside and unchanged sitosterol, and could not be 
resolved into its components by direct fractional crystallisation. It 



D-aUTOOSIDES OF SITOSTEROL. CHOLESTEROL, ETC. 102.5 


therefore dissolved in hot alcohol, and the solntion divested 
for about a minute with an excess of potassium hydroxide Tn 
,1* manner the acetyl groups of the glncoside were eliminated 
„.ithout affecting the remaining part of the molecule, and the free 
ghcoside, which IS only sparingly soluble in hot alcohol was 
deposited. This was collected, washed with hot alcohol, and pu'rified 
bv ciTStalhsation from a mixture of pyridine and alcohol when it 
separated in rosettes of small, colourless needles. When heated in 
a capillary tube, the substance begins to soften at about 270° and 
,„elts and decomposes at 295-300°. The yield of pure subslance 
amouuted to 4 grams: 


01023 gave 0-2721 CO, and 0-0%0 11,0. C^72-2; H -IC'd 

Caan A requires C = 72 3; iUaO '2 per oeiit, 

S!foMgl„co^h, CVH,sO-C,H„0„ is insoluble lu water and 
only sparingly sohihlc i„ alcohol, other, chloroform, or bensenc It 
dissolves readily 111 pyridine, and can be easily crystallised from 
tins solve.! m admi.xtiire witl. alcohol. It yields the characteristic 
colour reaction of the phytosterols when dissolved in acetic anhydride 
lad chloroform, and a drop oi concentrated sulphuric acid^ then 
added. « hen healed with aqueous liydrocldoric acid in the 

C.^H.-O.Cyi.O.Ac, -This sub 
stance was prepared by heating thc'glucoside lor tldrtv miimtes 
luth an excess of acetic anhydride. The greater part of 'the latter 
was then removed by distillalion, alcohol added to the residue, and 
lie crystalline solid which separated then reorystallised from alcohol 

L-lsIo'r molting at 


01010 gave0-2o4l) CO, andO'OSld H.O. C vdlg-e • H =S-9 

(TtfiPj n = por cent. 

0o 694 made up to 20 c.c. witl, chloroform, gave aml°18' in a 
tube, wlieju-e [alp 

dita“f soluble in ether 

ditao™ benzene, or hot .alcohol, but only sparinglv so in cold 

ot ancali 

a-iI,-0-tMl O Hr - r„ 1 

mS'Ud'^r’TT"''’ - dissolvert 

-- b -'" ■™.f»tlv warmed for about a minute with 

ahohol, when the°bcim °'l V ' mixture was tlieii poured into 

lipitate. Tin's was coll7t “T‘'”^=‘ted as a floccnlont pre^ 

was collected and piirilicrl by crystallisation from 
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chloroform and alcohol, when it was obtained in slender, colourlegg 
needles, melting at 198*^: 

0-107O gave 0'2388 CO^ and 0-0721 JUG. C-75-8; H-7-5. 

CsiHtoOjo requires C = 75’9; H = 7‘0 per cent. 

0'4733, made up to 20 c.c. with chloroform, gave +0°52^ iti ^ 
2-dcm. tube, whence [a]^ + 18-3°. 

Tetrabcnzoylsitosterol-rf-glucoside is readily soluble in chloroform 
ethyl acetate, or benzene, but sparingly so in alcohol. 

Tlie above-described properties of sitosLerol-tf-glucoside closely 
resemble those of tlie naturally occurring pliytosterolins, aiul it [g 
evident that the substances previously designated ipuranol 
cluytianol, and trifoliauol consist almost entirely of sitosterol- 
<7-glucosidc. 

TT. Choir.$feroI-(\-f/lucosidt', C27lI)50'CeII,^0.. 

The cholesterol employed in the preparation of the above glucoside 
melted at 146 — 147'^, gave on analysis results agreeing with the 
formula and possessed an optical rotation of [a]D-40’3" 

(c = 2'l in chloroform). 

Five grains of cholesterol and 0 grains of bromoacetogluccse, 
dissolved in ether, were shaken for eight hours in the jiresence of 
dry silver o.^ide, and the product of the reaction was examined iu 
the manner described in connexion with the preparation of sitosterol- 
^7-glucosicle. The cliolcstcroh/'Z-glucosidc thus obtained was purified 
by crystallisation from dilute pyridine, when it was deposited in 
minute, colourless needles, wliicli began to soften about 270®, and 
completely melted at 285®. The yield of glucoside amounted to 
2 grams : 

0'0704 gave 0-186-1 CO. and 0-0651 H.O. C = 72*2; H-IO'S. 

CjjHjcOg requires C — 72'3; H = 10-2 per cent. 

The properties of cholesterol-<-/-glucoside are very similar to tliose 
of sitosterol-cf-glucoside. It is very sparingly soluble in alcohol, 
chloroform, or ether, but readily so in pyridine or hot amyl alcohol. 
It yields the characteristic cholesterol colour reactions. 

Tetra-acc(-i/lchoIes(erol-d-fjhtcoside, C27HjyO*C(;H;O^Ac4. — This sub- 
stance was obtained by heating the glucoside with acetic anhydride 
for half an hour. On removing the greater part of the latter and 
adding alcohol to the residue, a crystalline acetyl derivative was 
deposited, which was recrystallised from alcohol, and obtained in 
colourless needles, melting at 159 — 160®: 

0 0882 gave 0-2222 CO, and 0-0707 TT.O. C-fi8-7; 11-8-9. 

requires 0 = 68*7; H = 8’9 per cent. 

0-1S22, made up to 20 c.c. with chloroform, gave -0“26' in a 
2-dcm, tube, whence [o]j, -23-8®. 
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III. M ijricj/l-i glucoside, OgjU^jO-CgHijOj. 

five grams of myricyl alcohol were shaken for eight hours with 
j (irv ethereal solution of broninacetoglRcose (5 grams) in the 
jiresciice of dry silver oxide (5 grams). The mi.xture was then 
lilterfd., the filtrate evaporated, and the solid residue, which con- 
tained fde desired tetra-acetylinyricyl-ef-glucoside mixed with 
niichaiiged myricyl alcohol, was dissolved in a mixture of equal 
parts of hot benzene and alcohol. On cooling, the greater part of 
tlie myricyl alcohol separated and was collected, whilst the tetra- 
, cetyl derivative of the glucoside remained in the filtrate. The 
latter was suhseqtieutly heated for a very short time (about one 
iiiiiiute) with an excess of alcoholic potassiinu liytlroxide, and tlie 
nhicoside, which separated on cooling, collected and washed with 
cold alcohol. It was piiriiled by dissolving in hot chloroform and 
piTcipitaling the glucoside from solution by the addition of ether, 
iritis prodnet was then crystallised from hot alcohol, when it 
separated in small, colourless plates, melting at 99'’. The yield of 
pare glucoside amounted to about 10 per cent, of the myricyl alcohol 
eiitpiloyed in the reaction ; 

O'lOlKi gave 0’2G42 CO^ and O'lOTS II., 0. C-72’1 ; H = 12'0. 

C3,iH;.. 0„ requires C-72'0; lf:^l2 0. per cent. 
.lfptfCyf-d-yfnco,,uV/r is insoluble in water, sparingly soluble in ether 
or cltlorofonu, but readily so in pyridine or hot alcohol. It could 
only be obtained in one modification, thus differing from the 
idiu;o.side of ceryl alcohol. 

Tdm-acetjilnujric'jl-A-ijhiciMide., Cc„HciO-C„HcO,.,.\c 4 ,— This com- 
pound was obtained by hearing tlie glucoside witli acetic anhydride 
tor some time, then removing the greater portion of the latter by 
distillation and adding alcohol to the reaiflue. The precijiitate of 
acetyl derivative thus obtained was crystallised from a iiii.xture of 
ethyl acetate and alcohol, when it separated in small, colourless 
leaflets, melting at 78 — 79°; 

O'lOlCI gave 0'2533 CO, and 0 0972 H.,0. C-GS’i; H=10'7. 

ffiiHsijfl’io requires C — GS'G; Il -OO'd per cent. 

0 l.o42, made up to 20 c.c. with chloroform, gave Oj, -0°1()' in a 
2-dcm. tube, whence [a]j, - 10'S°. 
Tetra-acetylmyricyl-f/-ghicoside is readily soluble lu ether, ehloro- 
lorni, or benzene, but only sparingly so in cold alcohol. 

IV. Vtryl-i-ylueoiidr, CoJI^jO-C^lInO;. 

The preparation and isolation of this coinpoimd were effected in 
J maimer precisely similar to that adopted in the preparation of 
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uiyricyl-(i-gli]coside. The glucoside was obtained, after bein 
crystallised from methyl alcohol, in small, hexagonal plates, iiieltir' 
at 94°. The yield of pure substance amounted to about 10 ' 

cent, of the ceryl alcohol employed : 

0 1460 gave 0-3808 COj and 0-1560 HoO. C = 7ri ; H^li g 
C3sII,;rP|5 requires G-^Tl'O; Hall'S per cent. 

Crrifl-d-f/Ittfosirh was found to exist in two modifications, tlie onu 
melting at 94°, as described above, whilst the other melts at I35. 
The latter was obtained by dissolving the former in hot chloroforn' 
when glistening leaflets of the modification of high nieltinv paj,^ 
immediately separ.ated from the hot solution. If the latter 
recrystallised from alcohol, it is more or less transformed into tlic- 
modification of lower melting point. The glucoside melting at 135: 
was analysed, with the following result: 

0 0871 gave 0-2203 CO, and 0'0928 TLO. C = 70-9; Hs^lpg, 
CajHfiiOf, requires C-710; li-ll'S per cent, 

Tetra-ncet;/lcrr!/l-d-fili(COfir!e, C^jHjP-CjHaOjAcj. — This com- 
pound was prepared in the manner described in connexion with 
the preparation of tetra-acetylmyricyl-if-glucoside. It crystallised 
from a niixtnre of alcohol and ethyl acetate in small, colourless 
leaflets, melting at 80 — 87° : 

0 0758 gave 0-1883 CO, aud 0 0695 II.,0. C=67-S; H-10'2, 
*^41^:40,1, requires C = 67 S; H = 10'2 per cent. 

0-2010, made up to 20 c.c. with chloroform, gave -0'°1'' in a 
2-dcm, tube, whence [a];, —14-1°. 

V. Cdi/I-Oi-ijhicosule, CijHjjO-CnlTjjOj;, 

This glucoside has already been described by Fischer and 
ndferich {Inc. eit.). In the present investigation it was jirepared 
by the method of these aiirhors, but a more e.xpeditious way oi' 
isolating the product was adopted. .Five gi-.-ims of cetyl alcohol 
overe shake.n for eight Jiours in dry ethereal solution whli bronio- 
acetoglucose (5 grams') and dry silver oxide (5 grams). The 
mixture tvas then filtered to remove the silver, the ethereal filtrate 
evaporated, and the residue from the latter iiydrolvsed in alcoholic 
solution by heating for al>out a minute with an exces.s of iiotassiiiic 
hydroxide, Water w.as then added to the alcoholic liquid, anti tlie 
precipitated .solid extracted with ether. On washing the etheresl 
solution with evater and thus ronoving the alcoliol coutaiuetl m it, 
the glucoside separated as a flocciiletit precipitate, wliicli -.vas 
collected and cry.stallised from chloroform. It was thus ohlained in 
small, colourless needles, wiiicli began to soften at 78 °, and conn 
pletely limited ,at about 150°. It yielded an acetyl derivative, 
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gluing at 71 — 73°, and was thus found to possess the properties 
jeviously ascribed to it. The glucoside could not be separated into 
Verifications of definite melting point as in the case of ceryl- 

, /-glucoside. 

'^j^.fT-{[ljejnoylce.tyl-&-rjhicosidei — This deriv- 

of cetyl-c^-glucoside, not hitherto described, was prepared by 
heating the glucoside with benzoyl chloride for a few minutes in 
Pie presence of pyridine. On adding alcohol and keeping the 
mixture for some time, the benzoyl compound separated in clusters 
of silky needles, melting at 65° : 

0 09^ gave 0-2600 CO.;, and 0*0G53 0-73-2; H = 7-3. 

C^tjHooOjf, requires 0 — 73*2; H — 7*2 per cent. 

9 ’ 2380 j made up to 20 c.c. with chloroform, gave Oj, -f-0°22' in a 
2-dcm. tube, whence \a]j^ j- 15‘4°. 

Tetrabenzoylcetyl-^-glucoside is readily soluble in ether, cbloro- 
form, or benzene, but dissolves sparingly in alcohol. 

XhIv ^fr.LLCO.MK (:»K.V>CA1. HkSF.MICH LABOiarUlilF.S, 
hONUOK, E.C. 


('IX. — 0.t:uh'tfiO}} of Sphinf/0-^ui.e <(n<l tJm lAoIalion, 
and ruriJiLation of (X-rohvonp./-^ 

By Ain HI u L.\i‘ worth. 

Sphikgosine was isolated from decomposition products of brain- 
lipoids l:iy Tluidichum (■'•'Die cbemische ConsiiLution des Gehirns," 
Tiibitigeii, 1901), and its relations to one of these, namely, 
“cerebroue,'’ was established by the work of Thicrfelder and his 
pupils, who showed that the latter compound undergoes hydrolysi.s 
with acids, yielding molecular proportions of galactose, cerebronic 
acid, and sphingosine ; 

C,sII, 30 ,N -h 111,0 -QH,, Go a,ll ,,03 - 
Cerebronic acid was recognised as a hydroxycarboxvlic acid, whiUt 
sphingosine proved to be a mono-acidic base, yielding stable salts 
with mineral acids (Thierfelder, Zeifttrh. phi/.-iioI, Clwrtt., 1901, 43, 
21; 1905, 44, 366; Kitawaga and Thierfelder, 1906, 49, 286). 

Between 1906 and the end of 1911 nothing of note was published 
fieaUiis with the chemistry of cerebronic acid or sphingosine, and in 
1910 ilic author was aske<] by Prof. Lorrain Smith to as-sist in his 
siudi'^:; ot brain lipoids, in counexin?! with the question of the 
* Al'straim, r., 29, l.'.l, 175. 
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processes of fatty degeneration (compare Lorrain Smith and Mair 
.7. Path. Boct., 1910, 15 , 122; 1911, 16 . 131; also Lapworth, ih{d[ 
1911, 16 , 255). The method described by Lorrain Smith and 
for the quantitative isolation of cerebrone from chloroform extract 
of brain was examined by the author with the object of preparina 
this lipoid on a large scale and simultaneously investigatiuff the 
exact nature of cerebronic acid and sphingosine. rtaviu^ 
corroborated the more important j>oints established by Thipifcldcr 
the author proceeded, in conjunction witli Prof. \V. H. Perkin, to 
investigate the constitution of cei’ebronic acid ; the latter compound 
was analysed, its methyl ester prepared and purified and tlie per- 
centage of inethoxyl determined by Zeisel's method, with results 
entirely in harmony with Tliierfelder’s conclusions. SimuItaneoH&lr 
tlie autlior was examining the properties of spliingosine, ami in par- 
ticular its beliaviour towards oxidising agents, and observed that 
the base was converted by boiling nitric acid into a variety of 
products, including succinic acid and a mixture of acids having the 
properties of those of the fatty series, some being readily, and others 
but slightly volatile in steam. Suspecting that most of these were 
secondary products, attempts were made to isolate the highest of 
these bv the use of a mild oxidising agent, and partial succe.'^s was 
met with when chromic acid was used, it being observed that the 
acid product was free fr(Ai the more volatile constituenls foriiicrlv 
present. 

At this juncture the papers by J.cvene and Jacobs {Proc. AmeT. 
Soe. Biol. Chem., 1911, xxi.x) and by Tliomas and Thierfelder 
appeared {Ztitsch. ph/j^iol. CJu’i/l, 1912, 77, 202). The first-naaied 
autliors practically c.stablished the character of sphitigosiue as .i 
diliydroxy-derivative of a primar\% unsaturatc<l amine; Thninasaiul 
Thierfelder confirmed by independent, observations the fact that 
sphingosine yielded a triacetyl derivative. A request was tendered 
by Thierfelder to be allowed for some years to work in sole possession 
of the field of investigation of the braiii-cerebrosides, but to tlii? 
Leveue and Jacobs, with coiisiderable reason, did not accede, 

The exjueriments in the author's and Prof. Perkin^s laboratories 
w’'ore for the most part abandoned temporarily, in view of the cod- 
siderable strides made by Levene and Jacobs and by Thierfelder, 
and it was decided for the time being simply to complete tlie 
practical modifications of Lorrain Smith and Alair's method of 
cerebroue-extraction on a large scale and to identify the fatty acid 
of liighest molecular weight present in the oxidation mixture from 
cerebrone, and of which no mention had so far been made in any 
publication by other workers. 
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I’re-paraiion of Pure Cerehrone on a Large. Scale. 

Tlie fresh brain is partly dried by soaking in spirit, and, when 
jrni is passed through a mincing machine and exhaustively 
estrade'f with boiling methyl alcohol. The alcoholic extracts, with 
,(,y material they may deposit, are united, and solvent removed 
Iv dlstillati"“ until they contain about o — 10 per cent, of residue 
not volatile at 100°, when about O'h gram of solid phenolplithalein 

r litre is added. A cold saturated solution of barium hydroxide 
in jnethyl alcohol is very slowly dropped into the boiling liquid 
until the latter assumes a faint red colour, indicative of alkalinity, 
and pereiauent for half an hour; this results in the deposition of 
iiHicli phosphatio material as a viscid, coherent mass, the presence 
of Tvliich renders the subsequent operations difficult (compare 
Lapfforth, J. Path. Bticl., 1911, 15, 2no) and therefore the super- 
natant solution is finally decanted into another flask, the small 
quantity of cerebrone which is retained in the viscid residue being 
extracted, if necessary, with successive small quantities of boiling 
methyl alcohol. 

Ihe united methyl-alcoholic liquors, if allowed to cool, deposit a 
white, easily filterable mass, consisting of cholesterol, mixed with 
cerebrone which obstinately retains j'liosphatides. These phos- 
phatides cannot, in the author’s e.xperieiice, be removed by any 
process other than hydrolysis. Having tried hydrolysis with aqueous 
barvta and found it unsatisfactory from the point of view of 
simplicity in manipulation on a largo scale, and destructive of much 
cerebrone when prolonged, as ajjpears usually necessarv, the author 
has based his subsequent procedure on the observations of I.orrain 
Smith and Hair (J. Path. Bad., 1910, 15, 122, 1911, 16, 131), 
wliicli were published prior to the paper of Loening and Tluerielder, 
who also advocated the use of brnling acetone as purifying agent 
Mtsd. p/iysio/. chrni., 1912, 77, 202. et but had evidently 
overlooked the earlier work. 

The decanted liquor and washings are raised once more to 
boiling, and finely joowdered barium o.xidc or hydroxide is shaken 
in, every precaution being taken to avoid the formation of clots 
protectiug the oxide; in all, 1 gram of BaO is used for every 
0 grams of residue not volatile at 100° previously estimated to be 
present in the original alcoholic extract. The boiling is continued 
for ten to twelve hours, when the bulk of the solvent is removed 
by distillation. To the still moist residue in the flask is added a 
mixture of equal volumes of chloroform and methyl alcohol (5 c.c. 
of this mixture for every gram of “residue not volatile at 100° '), 
and a pinch of solid phenolphllialeiu, the whole raised to boiling. 
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glacial acetic acid added drop by drop until all trace of red colour 
in solution and solid has been discharged; the mixed solvent h 
then removed by distillation. 

Cerebrone and cholesterol are now easily freed from sparin,!,. 
soluble phosphatic acids and barium salts by extraction anil 
recrystallisation from hot methyl alcohol, filtration being resorte,] 
to only at the beginning and the end of these operations; the first- 
namecl substances arc then separated from one another by extraction 
willi ether, when the cerebrone remains undissolved. 

If pliosphatides are still present in the cerebrone, the latter inav 
be subjected to continuous e.xtractioii with boiling acetone, aj 
recommended by Lorrain Smith and Mair Qoc. «’(.), but if the 
addition of the powdered baryta has been made so cautiously as to 
avoid the formation of lumps at the beginning of the hydrolysis, 
only traces of phosphatide will be found. 

It may be worth while to state th.at the author has never observed 
cerebrone in a solid-crystalline form, although many specimens 
presented that appearance both to the naked eye and when examined 
with a microscope in polarised light with crossed nicols. As is 
also the case with sphingosiiie, very thin, plate-like forms often 
separate; these are birefringeiit, and bend in straight folds, thus 
producing the appearance of needles, especially in polarised light, 
In every case, however, tlie dry material, when heated, gradually 
became less firm, and finally quite fluid, no break being observed 
until the birefringence and viscosity of the fluid-crystalline substance 
disappeared at about 200°, so that the so-called “ melting point” is 
only the clearing point of the opalescent “ crystalline ” fluid, This 
is but a corroboration and extension of the conclusions of Lorrain 
Smith and Hair {Vroe. Path. Soc., 1910, S), who were the first to 
recognise the fluid-crystalline characters of cerebrone and sphingosiiie 
as they usually appear, and the true character of the so-called 
melting point of cerebrone. The author has had the advantage of 
tlieir experience and advice in his observations on the nature of 
the seeming crystals of these two compounds, and the facts are 
worthy of wider attention than they appear to liave received, 

' rrejMindion of ffphijii/osiiie. 

Cerebrone, prepared as above, and free from phosphorus, va? 
hydrolysed by hot fl per cent, aqueous hydrochloric acid for twenty- 
four hours. The resulting insoluble mixture of cerebroiiic acid and 
sphingosine hvdrochloride was rapidly washed with water, tiieii 
dissolved in hot methyl alcohol, and mixed with excess of a saturated 
solution of sodium hydroxide in the same solvent. Sodiuja 
cerebroiiate separated on cooling, and was removed by filtration, 
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the filtrate diluted with four times its bulk of water and extracted 
ritl ether; the latter was washed several times with water con- 
taining 15 methyl alcohol, evaporated and dried at 

jOQ!!. The residue, which was mainly sphingosine, was extracted 
Kith coW resulting clear solution nearly neutralised with 

julphurie acid, and the precipitated sphingosine sulphate crystallised 
from alcohol. 

Oxidation of Sphingosine.. 

Sphittgosiue sulphate, prepared and purified as above, was dis- 
solved in glacial acetic acid and cautiously oxidised with successive 
small quantities of chromium trioxide at the lowest temperature 
joqaired to cause slight effervescence ; oxidation was completed with 
e:icess of trioxide at 100°, when the liqfuid was diluted with water, 
and excess of chromium trioxide reduced by a stream of sulphur 
dioxide. A current of steam was then used to remove mo.st of tlie 
acetic acid, the receiver being changed when solid matter appeared 
in the condenser. The first portions of solid which passed over 
were collected, dried, and distilled in a vacuum, and were found to 
melt at 38'5 — 40°. 

As distillation of the acid slackened, the green liquid iu the flask 
Kss cooled, extracted with ether, and the latter evaporated. A 
green residue was obtained, which was decomposed readily by con- 
centrated hydrochloric acid, yielding a green solution and a white 
solid, which waS' found to be identical with the volatile acid, and 
had evidently been retained as chromium salt. 

Unfortunately some of the acid was lost before the total weight 
was determined, but the yield would evidently have been consider- 
able, and 2-3 grams were finally isolated in purified state from 
8 grams of sphingosine sulphate. 


Idenlification of the. .4e.id. 

Tlie collected acid was dried and distilled; it boiled constantlv 
at 136-^137/100 mm., and successive small fractions of the distillate 
all melted between 38*5 and 

0 2790 gave 0-7440 CO, and 0-3050 H.,0. C = 72-7; 11 = 15-0. 

CijHjjO, requires C=75-8; H = 15-3 pet- cent. 

For the detei-mination of its equivalent, a solution of sodium iu 
iictliyl alcohol w-is standardised by means of pure stearic acid with 

Ir n.i onf 

0 130, gram of the acid under examination required fi-90 c c 
m, or precisely similar conditions, to yield a solution with the same 
■ equivalent of the acid was therefore 2f2, that required 
a monobasic acid, CicHccO,, being 214. 
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As these properties were very similar to those attributed to 
a-tridecylic add, a sample of the latter was made from myristic acid 
by converting the latter in its o-bromo- and a-hydroxy-deri,ativc 
sMoessively and oxidising the latter with potassium permangamte 
in acetone. The product was identical in all respects with the acid 
obtained from sphingosine, and had no influence on its meltin. 
point The substances, separately or mixed, presented, on ,, sK* 
beneath a cover slip, precisely the same appearance when fused a.,d 
allowed to solidify, forming clear areas with sharply defined edges; 
in all three cases, too, the materials when examined in convergeiii 
nolaiised light exhibited in most regions one axis of a biaxial inter- 
ference figure emerging obliquely and at apparently the same angle 

to the normal. • , , , 

In view, however, of the general tendency of fatty acids to fotm 
mixed crystals, Ihus rendering complete ideiititioatioii less simple 
than usual, a sample of the acid from sphingosine was brominated 
in a closed tube in presence of pl.ospliorns pentad, ondo, he product 
decomposed by boiling with anhydrous formic acul and the c-bromo. 
derivative crystallised from the same .solvent.^ A P°rt'c.n of t « 
o-bromo-acid was next converted by Le feneur s method (T,, 190j, 
87 1905) into the a-liy.ho.xy-aci,l. This bromo-componnd and t.c 
hydroxy-acid melted at dS-o- 30= and at 76-/ /= respiecUvely white 
Le Sueur (loc. cii., et ««.) gives 30-5“ and 78° respectively for tte 
correspoudkg derivatives of Iridecylic acid, an agreemen which, 
considering the small quantity of acid brominated (less han 1 gram), 
was sufficiently close fully to estabhsli Uie identity of the oxidation 
product of sjihingosine as trklecylic acid. , 1 , 

Whilst it is obvious that iiuicli experimental work i-emaiiis to be 
done before the exact constitution of sphingosine ,s established, jet 
ft wourseeni probable, having regard to the fact that straig lit 
carbon chains are cliaracteristic of most of the simpler brain Ball 
stances that the complex ; 

CH3-[Cfl.,],i-CH-CH-CU-CH-CU;, 

(-.) (1) IS) (h (U 

‘*EvTdllral'To’’re liosition of the 

obtainable by e.xamining the oxidation products o , 

Tacob's dihydrosphingosiiie. If, for e.xample, the double hi , 
unites the atoms numbered (4) and (5), then 
reduced base should furnish mquindccylic acid, and doubll . 
workers will be able to decide this question. 

CllKMlCAL LABilIiATORIKP, 

Tna UxiVKBSiTY, iUxenKSTEK. 
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_^$ynthesis of Unsymmetrical Denvatives of 
Deoxyhenzom. 

]jy John Cannell Cain, John Lionel Simonsen, and 
Clarence Smith. 

Im a recent paper (Cain and Simonsen, T., 1912, 101, 1061) it was 
tliat santaliu dimethyl ether, on oxidation witii 

fassiuui permanganate, yields a mixture of anisic and veratric 
u'ids and it appeared to be of interest therefore in connexion with 
the elucidation of the constitution of santalin, to synthesise a series 
oi compounds which might be expected to furnish the above acids 
on oxidation. 

In the present paper is described the syntliesis of two trimethoxy- 


decixybenzoins : 

Oi\Ie 

O.Me 



JltO/''; /''''OMc 

\/ ■* 

'()l 

\/ 

, yUH,-L'Os._ ^ 

(1.) 


(1I-) 


The starting point for the preparation of $-keto-a-i-mtthoxy- 
i-Oiinethoxypheiryle.ikaue (I) was p-methoxyphenyl- 
pyruvic acid (Dakin, /. Biol. Chem., 1010, 8, 17; 'Wakeinau and 
Dakin, 1911, 9, 150), which on o.xidatioii with hydrogen 
pero.\ide yielded /^metlioxyplienylacetic acid, dMe'CfjH^'CHn’COon; 
the chloride of this, when condensed with veratrole by means of 
ahmiiiiium chloride, gave the desired suhstance (Ij. 

The substituted deoxybenzoin obtained in this way gives witli 
liydroxylamine an oxime ^ OMe'CQlI.j*CH 2 ‘C(*.NOH)'CgH 3 (OMe) 2 , 
and when the latter is treated with phosphorus peiitachloride, 
^■mtthoxy pheni/lactio-Z ; i-dmtlhoxyanilide, 

MeO‘C^lI,*Cli2-CO-:NH'CcH3(OMe)g, 

IS produced. 

By a similar series of reactions ^-keto-^-^-mei Jtoxiiyhenyl-a-Z ■ ^-di- 
m^llioxyphein/letho/ie (11) was obtained. 3 : 4-L)imethoxyplienvl- 
pyruvic acid (Kropp and Decker, Jier., 1909, 42, 1184) was oxidised 
to 3: -i-dimethoxyphenylacetic acid, the chloride of which was 
condensed with anisole to the required compound (II) of which tlie 
oxtnit was prepared. 

Experimental. 

^-Keto-a-i-methoxyph € nyl-^-Z : ^-dimelhoxy phcuyleihane (I). 

p-Methoxyphenylpyruvic acid, Oile-C^H^’CUo'CO’CO.iH, was 
prepared by lieatiug the lactone of o-benzoylainino-yMnethoxy- 
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cinnamic acid, OMe-CJl 4 -CH:C<^;_^p^, with aqueous potassiuji 

hydroxide, as described by Wakeiuan and Dakin (loc. dt.)^ but the 
acid was isolated in a different manner from that adopted by these 
autliora. 

The lactone (55 grains) was mixed with potassium hydroxide 
{64 grams) in water (600 c.c.), and heated on the sand-bath under 
reflux until no furtlier odour of ammonia could be detected (about 
five hours). The liquid was cooled, acidified, and the oily mixture 
of acids extracted with ether. In order to separate the benzoic 
and pyruvic acids, the mixture was e.sterified and fractionallv 
distilled under 15 mm. pressure. After the ethyl benzoate had 
passed over, the temperature rose rapidly, and ethyl p-mc/^;y.i:v 
phenylpyruvate distilled with considerable decomposition at about 
lOO'^. For idenlificaiiou it was converted into its $emu;arl(nf,np^ 
which separated from alcohol in colourless needles, melting at 
152—153°: 

O lios gave 16*0 c.c. at 32° and 753 mm. N =15’4, 
Cj 3 Tlj 70 jy 3 requires N-=lo'l per cent. 

lu order to obtain the free acid the ester (5 grams) was liydrolysed 
on the water-bath with alcoholic potassium hydroxide (3 grains 
KOH), the alcoliol removed, and. on acidifying, the acid separated 
as a semi-soiid mass. This was ground with hot benzene, wliicli 
removed the coloured impurity, leaving the acid as a chalky, white 
mass. After, crystallisation from a mixture of ethyl acetate ana 
benzene, the properties of tlie acid agreed with those described by 
Wakemau aud Dakiu. 

Preparation oj p-MtOioxyphenylacetic IcuL — In order to prepare 
this acid, the mixture of benzoic acid and p-methoxyphenylpyruvic 
acid was not isolated, but was directly oxidised by hydrogen peroxide 
in tliG following maimer. 

The alkaline solution of the acids obtained by the hydrolysis of 
the lactone (90 grams) with potassium hydro.xide was extracted with 
ether to remove a trace of oily impurity, and treated gradually 
with hydrogen peroxide (30 c.c. of ‘'perhydroi” diluted wiih 
300 c.c. of water). The oxidation takes place rapidly, and the 
solution was kept well cooled. After remaining overnight tlif 
solution was filtered and acidified, the mixture of acids extracted 
with ether, and the latter were converted into their esters in tlip 
usual manner. On distilling under 7 mm. pressure, etliyl benzoate 
passed over first, and then f.thyl '^-mttJioxy phen yJacetatCy which was 
readily obtained pure, and boiled at 138 — 140° (yield, 30 granisj. 
On hydrolysis, p-melhoxyphenylacetic acid was isolated in iridescent 
plates, melting at 85 — 87°. 
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■\Viieu ^-inetlioxyphenylacetic acid is treated with pliosphorus 
it is converted into its chloride, which is an oil having 
.[oLir like that of benzoyl chloride and boiling at U3‘^,' 10 inm. : 

O'lSGS gave Q'1496 AgCl. Cl = 19'4. 

C9Hg0.2Cl requires Cl = 19'2 per cent. 

) Methoxyphenylacetyl chloride (10 grams) was dissolved in 
carbon disulphide (50 c.c.)» and after the addition of veralrole 
/IT (Tianis), aluminium cliloride (15 grams) was slowly added. 
When the vigorous reaction which took place had subsided, the 
irti^iluie was heated on the water-bath for three hours. The deep 
red aluminium conipouud which had separated was decomposed in 
the usual luanner, and the carbon di9ulplti<le and unchanged 
veratrcle were removed by means of steam. On cooling, the tri- 
nietlioxvdeoxybeuzoin (I) separated as a reddish-brown, crystalline 
mass, It was collected, well washed with sodium carbonate solution 
aud water, and purified by crystallisation from alcoliol, from which 
it separates in bunches of slender needles, melting at 118^^: 

0’15 j 7 gave0‘43(.)8 COg and 0'0935 IToO. C-70'9; H — 6'3. 

G'1372 » 0-4308 CO2 „ 0'0S18 ll^O. C-n i;H-6 -6. 

^17^18^4 requires 0 = 713; H = 6'3 per cent. 

^.Kifo-aA-methnxyphf.nyl -^-^ : i-difneJhox}/phenijlethane (I) is 
rea'dilv soluble in benzene, ethyl acetate, cliloroform, or hot alcohol, 
but only sjiaringly so in liglit petroleum or cold alcohol. It gives 
no colour with ferric chloride. When treated with bromine, sub- 
stitution readily takes place, but a mi.xture of bromo-derivatives 
seems to be formed, and so far no crystalline compound has been 
isolated. 

The nxmr, 03Ie'C,lI,-ClL-C(:X0ir)*Ct;II,(0Me)2, was readily 
obtained when the trimetho.vybenzoin was dissolved in alcohol and 
bated with an alcoholic solution of hydroxylamiue hydrochloride 
aad [jotasslum hydro.xide on the -water-batli for some hours. On 
pouring into water an oil separated, which rapidly solidified. Tor 
analysis it was crystallised from alcoliol, from which it separated 
in well-developed prisms, melting at 143°: 

iymi gave 0-2981 CO. and 0-0690 H.O, C = 67-4; 11-6-3. 

requires C — Gi'S; H — O'S per cent. 

A careful exarnination of the mother liquors showed that not a 
trico of the isomeric o.xime w.i.s formed. 

'iVheu this o.xime, dissolved in a mixture of benzene and ether, 
treated with phosphorus peutachloridc in the usual manner, the 
Beckmann rearrangement took place, and ^-metJioxi/iihen^Iaceto- 
AlcO'Cy lpOiJ.-CO*XH'Cfin,(OiIe)i., was 
mimed. This was isolated in tho usual manner, and purified by 

'OL. cm. 3 y 
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crystallisation from alcohol, when it separated in prismatic needles 
molting at 147 — 148°: 

011104 gave C O c.c. Ng at 33° and 763 mm. N =5-3. 

CJ 7 HJ 9 O 4 N requires N=4*6 per cent. 

When hydrolysed with concentrated hydrochloric acid, the anilicig 
yielded p-methoxyphenylacetic acid and veratrylamine (m, ^ 
gQ — g 20 j platinichloride, yellow needles, m. p. 227 — 228°). 

^-Keio-^-i-mtihoxyiihenyha-^ : A'dimethoxypheiiykthane (II). 

The alkaline solution resulting from the hydrolysis of tlie^lactone 
of a-benzoylamino-3 : 4 -dimethoxycinuamic acid and contaiuiDi; 
3 : 4 -dimethoxypheny]pyruvic acid (Kropp and Decker, loc. cii.) 
was gradually treated with 200 c.c, of 3 per cent, hydrogen peroxide, 
the flask being cooled by water during the oxidation. After keeping 
for about twenty hours, the pale yellow solution was filtered and 
acidified. The pasty mixture of acids thus obtained was extracted 
with ether, and the crude acids (54 grams) remaining after 
evaporation of the ether were esterified in the usual manner. The 
mixture of esters was isolated and fractionated under diminished 
pressure. After ethyl benzoate had distilled over at 117 — 120°' 
48 mm., the temperature rose rapidly, and ethi/l 3: i-dimethijx^- 
phenylacctate passed over at 109—200°. By redistillation the ester 
(15 grams) was obtained as a colourless liquid, boiling at 
191°/S5 ram. 

3 ; 4*Dimethoxypheiiylacetic acid was obtained by hydrolysing the 
eater with alcoholic potassium hydroxide. Its properties corre- 
sponded with those given by Pictet and Fickelstein (Ber,, 1909, 
42, 1984). 

3 : 4'Dimethoxyphenylacetyl chloride (Pictet and Finkelstein, 
loc. cit., p, 1985) was dissolved in 70 c.c. of dry carbon disulphide, 
20 grams of anisole were added, and the mixture was treated 
slowly with 20 grams of aluminium chloride. A vigorous reaction 
soon commenced, which was moderated by cooling the flask in 
water. When the reaction had subsided, the mixture was lieated 
on the water-bath for four hours. Ice and ice-cold water were then 
gradually added to the cooled mixture, whicli was well shaken and 
treated with 10 c.c. of concentrated hydrochloric acid. The reddish- 
black additive compound slowly decomposed, yielding a yellowisb- 
brown solid. After the carbon disulphide and excess of anisole 
had been removed by means of steam, the reddish-brown residue was 
collected, washed with water, and ground twice with -potassium 
hydroxide. The yellow residue (11 grams) was separated from the 
dark red solution, washed with water, dried in a vacuum, am 
crystallised twice from 96 per cent, alcohol and once from benzene, 
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lie product of the reaction was thus obtained in colourless needles 
(4'j grams), melting at 138®; 

0'3153 gave 0 8238 COj and 0-1760 H^O. C = 71-3 ■ H = 6-2 
C„H,A requires C=71-3 ; n=6-3 per cent, 

tremcly soluble boding benaene, and readily r„ boiling 96 per 
cent, alcohol; in the cold solvents it is only sparingly soluble It 
does not develop a coloration with concentrated alcoholic sodium 
l,ydro.vide, but dissolves m concentrated sulphuric acid with a yellow 
colour. ^ 

The oruiie C»H3(OMe) ■Cn,.C(:NOH).CcHc-Oire, was prepared 
by treating 0 71 gram o the substance just described, dissolved in 
,0 c.c. of 96 per cent, alcohol, with three equivalents of hvdroxyl- 
ammehydroohlonde and an excess (2 grams) of sodium hydroxiL 
dissolved m water. After the mi.xture had been heated on the 
,-ater-batli or two hours, the alcohol was removed by rlistillation 
vrter was added to the residue, which was then acidified with dilute’ 
salphunc acid. The precipitate was extracted with ether, the eth r 
evaporated and he oily residue, after two crystaiiisat ion., fr m 

at l»TlV ’ ’ --Iting 

ff-1316 gave 5-2 c.c. N., at 2(1° and 776 mm. N..= d 7 . 

C,;H,sO<N requires \ = 4-6 per cent. 

The authors express their thanks to the Research r 

...U a..™,., 

expense of the above investigation. ^ ' 

KeerLoxuox 

.'i.ii)i.,v.«. Coi.i.mis, E. 


CXJ.-r/ic Lsfmatwr of Small Qmn/klr.^ of l,.r,d. 
By Aloed Vincext Eesden and .Ioh.n- Fiuti. .St.lnsfieed 

Fe™ outfficmnX'oJ'f ’ - 

ammonia This 1 L "1"" '™" ™’”lBetcIy precipitated hv 
this pr'nertv ,7'f ««'»Ted to the author’s 

separation might form a convenient method for the 

Mroxide it oX P'-'^'ipi^iite of ferric 

’ “ separate the two metals. After 

3 Y 2 
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solution of the precipitate in acid, the separation could, of course, 
be oSected either by means of hydrogen sulphide or by evaporation 
with sulphuric acid, but a more rapid and eipually accurate iueth„j 
has been devised. 

Tt was at first hoped to effect the separation by precipitation of 
the iron in acid solution either as basic, acetate or as basic formate, 
but many experiments under varying conditions of acidity, con. 
centration, etc., have shown that a satisfactory separation of iron 
from lead cannot be obtained by this means. It was found tliai 
the more acid the solution the more complete was the separation, 
but eventually a point w.as reached when the solution was too acjj 
for the complete precipitation of the iron, whilst the iron precipitate 
still carried down some lead. 

Attention was then given to the precipitation of lead as 
molybdate. Brearley {Chen. Jon, 1898, 78, 203), and later 
Brearley and Ibbotson ("Analysis of Steel Works Materials' ), give 
some details of the precipitation of lead as molybdate, but wilh 
reference to riuaiitities larger in general than those contemplated 
bv the present authors. It was ascertained that even quantities as 
small as 2 qr 3 milligrams of lead in a volume of 50 to 100 c.e. of 
solution could be accurately precipitated and weighed as molybdate, 
as will be seen from the following results, the lead being dissolved 
in about 75 c.c. of solution : 

I,eaJ u.Meii. Lead fomid. 

0 02[i2 0 0254 

0-0050 0-0029 

0-0020 0-0021 

In the presence of ferric iron lead cannot be estimated as 
mnlybdate directly, since free mineral acid interferes ^vith the 
precipitation, and in weak acetic acid soUitiau iron will be 
co-precipitated. 

The authors have found, however, that if the iron is first reduced 
to the ferrous condition the lead can be precipitated directly as 
molybdate iii weak acetic acid solution without precipitation oi 
iron", and this even when the iron is in relatively very mudi larger 
quantity than the lead. A single precipitation msually gives too 
high a result, hut by redissolving and reprecipitatiug the lead 
molybdate the resulU are satisfactory, as the figures on p. 1041 slio'v. 

The detailed procedure for the estimation of small quantities oi 
lead in solution is as follows. 

To the solution is added at least ten times as much iron (as ferric 
chloride solution of known concentration) as there is hkdy to “ 
lead present. After mixing thoroughly, ammonia la added m 
excess, and the solution boiled and filtered. The precipitate is 
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Iron adiled. 
0-1000 
OOGOO 
O'lOOO 
■1000 
1000 
1000 
1000 
KIOO 
2000 
?00 
■1500 
•2000 


Lead ailded. 
0 0010 
0-0020 
0-0020 
0-0020 
0-0030 
0 0040 
0-0040 
0-0050 

o-ooco 
o-ooro 
0 0080 
O-OIOO 


Lead found. 
0-0011 
0-0022 
0-0022 
0-0022 
0 0030 
0-0042 
0 0041 
0-0052 
0-0061 
0-0071 
0-0083 
0-0102 


Hallo Fe : ?b. 


100 

30 

50 

50 


33 ; 1 
1 
1 
1 
1 
I 
1 


25 
25 
20 
33 
21 ' 

19 ; 

20 ! 


dissolve! m 0-20 c.c, of hot concentrated hydrochloric acid and 
tk filter washed thoroughly with boiling water until tlie combined 
filtrate and washings reach a volume of about 75 c.c. Ammonia is 
then added to the solution, conveniently from a burette until a 
slight permanent precipitate is produced. iV/2.nydrochIoric acid is 
then added to the extent of 2 c.c. for every O'OlOO gram of iron used 
i„th a minimum of 10 c.c.; O-o gram of sodium sulphite crystals’ 
are then added for every O'OIOO gram of iron, with a uiiiiinuim of 
gram and the solution warmed until reduction is effected 
tl.tliout boiling off the e.vcess of sulphur dioxide, IO-oq „ of 
aiiiinonium acetate solution (10 per cent.) are added, tlm soluiio, 
heated to the boiling point, and finally 10-‘>0 cc of 
inoHdate solution (5 per cent.) are adZd slowk :;:d 
0 the liquid After boiling for a short time the procipi ; 
here rapidly through a close textured paper, and Jashed two o 
three times with boiling water. -uea iwo o. 

The precipitate is dissolved from tlie paper in 10 c c i * 

tew drops of tartaric acid solution (5 per cent 1 and Hh, , V 
ue added, after whicii coiiceiitraLl nm ■ 

>-ette until the liquid irumdr T1 m olu'r ^ 

ritli a few drops of V/o livdi-ochl’ ■ acidified 

™tte;rSt!on'on2""r,d' 

"-t a Lge rnimbe" of meS f 

are taken. The present nifh if certain precautions 

antimony, aiL pToXr « of 

"w .... .,..1 •; 
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is desirable to separate the iron and the phosphorus hy means of 
hydrogen sulphide in hydrochloric acid solution. The tin 
antimony are then separated from the lead by means of amnioninn, 
sulphide in the usual manner. The remaining lead sulphide may 
be conveniently dissolved in hydrochloric acid containing hromine 
and estimated as molybdate as already described. The follovinp 
results were thus obtained: 


Iron 

Tin 

Aiitimouy. Phospliorns 

Leail 

bead 

atitleil. 

uiMeil. 

aiMed. adileil. 

allied. 

foiHlii. 

0 0500 

0 0050 

0-0050 0 0050 

O'OOIO 

0-00-12 

O-O.'^OQ 

O-OO.'iO 

000.50 0-0050 

0-00.50 

0-0052 

0 0500 

0 0050 

0-0050 0 0000 

0-0060 

0 0062 


The authors believe that this method of separation and estimatioo 
of lead will be found capable of wide application, especially in those 
cases whore small amounts of lead have to be separated from 
solution. 

It may also be applied to the estimation of lead in many non- 
ferrous alloys, and ill such cases, wlien the amount of load is small, 
it has advantages as to speed and accur.acy over the usual method of 
evaporation with sulphuric acid. The methods were compared in 
the case of a sample of brass, and of ])ho.splior-bronze. The metali 
were dissolved iu nitric acid, ami tlie tin removed by filtration in 
the usual way. For determination of the lead as sulphate, the 
filtrate from the tin was evaporated with sulphuric acid, and the 
precipitate treated iu the customary manner. For the estimation 
of the lead by the “ iron-raolybclatc ” method, to the filtrate from 
the tin was added O’OoOO gram of iron as ferric chloride and then 
ammonia in excess. Tho precipitate containing the lead and the 
iron was treated as described above, and the following results were 


obtained : 


Iwft-i Lead ty 

liy siili'Iiate “ iroiMnolybdate " 
' iiiethoii. metho'd. 

Per cent. Per cent. 


Biuss (eoiitaiaing a little till) 0'72 

rhosfiiiur-bronzft - 0 tfi 


0'"S 

0-61 


It will he noticed that the ordinary sulphate method gives results 
rather lower than those obtained by the " iron-molybdate method.'' 
In view of the appreciable solubility of lead sulphate, this was to be 


expected. 


In conclusion, the authors desire to express their thanks to 
Mr. G. T. Holloway, to whom they arc indebted for the alloys oa 
which the above experiments were carried out. 


The Polytechnic, 
Woolwich. 
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, X [[,— Spontaneous Crystallisation of Solutions of 
Potassium Chloride, Bromide., and Iodide. 

By Bebnakd Mouat Jones and Poeateal Govi.ndt.al Shah. 


b the investigation of the spontaneous crystallisation of solutions of 
the nitrates of potassium, rubidium, and cx-sium, one of the authors 
had observed (Jones, T., 1908, 93, 1739) a relation between the 
esteiits of the metastable regions in aqueous solutions of these salts 
liaviiig a common anion. Tiie work recorded below was undertaken 
with a view to determine whether in the case also of similar salts 
with a common cation any similar relation exists. The salts chosen, 
namely, potassiiiin chloride, bromide, and iodide, were .suitable for 
the purpose, as they all crystallise in the anhydrous condition and 
in the cubic system; they are, further, niorlerately soluble, and the 
viscosity of their supersaluraterl solutions should not offer serious 
hindrance to spontaneous crystallisation. 

Tlie work was begun and almost Hnished before that of Young 
on the inecliaiiical stimulus to crystallisation (J. .imer. Chem. Soc 
1911, 33, 148) had come to our notice. Young's work affords strong 
evidence tliat no mefastablo limit” exists; its apparent e.xisteiice 
depends on tlie fact that in the experiments of Miers, Hartley 
Jones, and others to determine the snpersolubility curves of various 
solutions, the amount of mechanical stimulus afforded by shaking 
the solutions with liard substances (glass or garnet) has coincided 
with a “transitional ’ value. By plotting the temperatures of 
irystalhsation against the energies of the sliocks employed to induce 
crystallisation in water, benzene, and fused hydrated calcium 
cl, onde curves of a liyperbolic character were obtained, which 
mdicatod that during a certain small range of temperature-the 
transitional” region— shocks of considerably varying intensity 
would bring about crystalllsalion. Above this region the curve is 
asymptotic to the euergv axis, indicating that a very largo additional 
s lock is necessary to raise the temperature of crystallisation bv a 
siiull amount; below, t-lio curve is asymptotic to the temperature 
axis, indicating that tile supercooled liquid or solution is in a state 
'ory sensitive to shock, ui which crvstallisatiou is brought about by 
cry small stimuli The supersolubilitv curves are explained by 
loung as corresponding with these “ transitional ” regions; and 
ficfc u*' t'l'’ eNjilanatiou appears to accord well with the 

Toiinv f that the “ transitional” region found by 

value^obrin^'w of -0'6°, the 

-y^tallisation of ice 
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Young's explanaliou of the supersolnbility curves cannot, hoiveret 
be considered complete, for although the intensity of the 
applied may be a large, perhaps the main, factor in bringing ahom 
crystallisatLon, it is likely that other, as yet undetermined, 
are at work, perhaps those of the nature suggested by Harlley jj,] 
Tliomas (T., 1906, 89. 1031). For if the intensity of the thoci 
were t!ie onlv factor to be considered, it is difficult to umlerstaii.j 
wdiy in such closely similar salts as the nitrates of potasbinng 
rubidium, ami oaisiiiiu, the siipersoliihility curve should be coiucidenb 
with tiie solubility curve in the last case, .and at au average distance 
of 4° and 1° in the two others; or, as is shown iu the present papeg 
tlie corresponding values for the chloride, bromide, and ioiiiJe oi 
potassium should be 10°, 1'2°, and 3°- It would also be .i enrions 
coincidence if in all cases investigated by the sliaking raetiiod, 
varying iu character from Glauber’s salt dissolved in wwter lo 
triphenylnieth.ine dissolved in benzene .ind comprising “mctastaLle 
regions" varviiig in extent from nothing to 30 Centigrade degrees, 
tlie investigators should ahvays Iwve chosen just tliosc oonditimis 
of Iiieclianical stimulus which correspond with the '' trausitiniia! " 
regions of Young, It would he expected that for substances of 
widely dilTeriiig cli.aracter the stimuli necessary to j)roducc erys- 
t,allisa(iou .and correspoudiug with the “ transition'd " region sliouki 
also vary widelv. This, indeed, Young 1ms shown to he tlie case. 
It might not unreasonably be expected, then, that in some cases at 
least among tlu'se investigated by the shaking method, wdiere the 
stimuli employed were .all of the same order of magnitude, the 
‘‘transitional stimulus wouhl have been greater tiian that actually 
employed. 

Avaiii, assuming that Young s curves, which are based on three 
points onlv in every case, rvtircsciit the real relation between the 
energy of the stimulus and the temperaliire of crystalliisutioii, it is 
seen that the '' tr.ansitional " region covers a r.aiige of temperature 
of several degrees. It would be expccle.l; then, that the observed 
temperatures of crystallisation obtained by the shaking method 
should also vary through this r.tiigc. Tins has not been louml, the 
observed ten'peTature.s almost .always .agreeing closely, even over wide 
ranges of temperature and concentralion, witliin a few (entlis oi a 
degree, in .spire of the fact that no attempts were ni.ade lo tee]) 
constant the vigour of the sluaking. fn tile present invesligatioli 
tlic rapidity and violence of the .shaking were purposely varied 
thronch a considerable range. 

Tb.at other than purely mccimnical factors enter into llie [u'oHeii) 
is iiidie.ated by the fact that if the sohibility-tompcrature coeiucieii! 
of tire s.ilfc is positive, the super.solubility curve runs closely parallel 
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to the solubility curve with a tendency to diverge from it at high 
iaiy.era tares and concentrations; whereas if the coefficient is 
negative (Na^SOj or Na,C03,H„0), the supersolubility curve con- 
verges towards the solubility curve with increasing temperature 
that is, decreasing concentration. ’ 

jt would appear, then, justifiable to conclude that no specifically 
'■ iiietaJitable region exists within whicit spontaneous crystallisation 
(that is, without the presence of crystal nuclei) cannot take place 
At the same time, however, the supersolubility curves do mark a 
soincivliat sudden change in properties in the supercooled liquids or 
supersaturated solutions. They do not mark a “metastable limit ” 
vet they indicate a remarkably sharp change in conditions from 'a 
state (labile) wliere the tendency is for crystallisation not to occur 
except under very violent stimuli, to a state (metastable) in which 
iiith moderate shaking, whereby the hindering effect of viscosity is 
probably largely obviated, separation of the solid phase will 
nnvmih/ take place mthin a very short time. Young’s explanation 
of the supcrsolubihty curves does not diminish their practical 
importance in defiiuug tlic boundary between these two states nor 
does it take into account those factors, other than purely mechanical 
which would ajipear to play some part in the phenomenon Whether 
the explanation advanced by Hartley and Thomas account for these 
other factors cannot as yet be said to be proved. It docs at least 
invoke Uie aid of the kinetic theory, which in a problem of this 
nature it would be unwise to ignore complelelv. The iiifliieuce of 
1,1, 10 a.s a factor ii. bringing about the “accident of crystallisation “ 

IS also doubtless not to be neglected. 

Is the present investigation on the chloride, bromide, and iodide 
of potassium, a three salts have given well-delined supersoluhilitv 
curves under the condilion.s of e.vperiiiient, slow cooliuv and 
modera 0 aytation and mechanical shock. The supersoluhilitv 
canes for both the ice and the salt phases have been traced. ’ 

Ex PERI MENTAL. 

The method used was the same as that tmploved in previous 
■luestigatioiis (Hartley, Jones, and Jlutcliiusoii, T., 1908 9 3 8“o ■ 

Tones, T., 1908, 93 , 1739- 1900 95 tfi7->i ti i a ’ ’ , 

hv The tubes were shaken 

b} lanoiis means: by hand, by an electric-bell shaker bv a 
cyiaiiical shaker worked by a hot-air motor, or by a lil^lilv’vea'red 

Mi ir , ,!i ,:"r "" '‘"““c 

onJ material o H “f crystallisatioii. The shape 

mporature of crystallisation. The bulbs of the tubes were 
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blown as thin as was consistent with safety to allow of their contents 
assuming the temperature of the bath as rapidly as possible, 
same results were obtained whether ordinary or Jena glass 
used, but perhaps the crystallisation phenomena were most definite 
in tubes of Jena glass with conical bulbs, this shape giving somewhat 
greater opportunity for mechanical shock during shakino, 
Mechanical friction or stimulus was promoted by adding small 
crystals of garnet (about 2 mm. across); this made the phenomenon 
of crystallisation inncli more definite than was the case in the 
absence of solid substances. Fragments of Jena glass were first 
used, since, being amorphous, they could have no inoculating effect 
but they were found to be unsatisfactory, as they broke up on 
shaking, giving rise to minute fragments, the presence of which 
hindered tlie observation of the first appearance of tlie crystals, 
which they closely resembled. Since in all cases the solutions had 
to be cooled well below the saturation point before crystallisation 
could be induced, it may be supposed tliat the garnets, too, although 
crystalline, had hut very small, if any, inoculating effect. 

The influence of the rate of cooling of the bath on the temperature 
of crystallisation was inve.sligatcd. It was found that so long as 
tlie rate was kept reasonably slow, not more than 1° in ten minutes, 
crystallisation always occurred at the same temperature within a 
few tenths of a degree (compare Jaffe, Zeitsch. pliy&ikal. Chm,, 
1903, 43 , 585). More rapid cooling caused a lowering of the 
apparent temperature of crystallisation, due probably to the fact 
that the temperature fall within the bulb lagged somewhat behind 
that of the surrounding bath. Slower cooling up to about P in 
half an hour or more liad no appreciable effect on the temperature 
of crystallisation. Tlie rate generally employed was about 1® in 
fifteen minutes. 

Every tube before cooling iu the bath was heated in boiling water 
in order to get rid of all possible solid crystal nuclei. The time 
during which the tube was heated had apparently no influence cu 
the crystallisation temperature so long as it was more than a certak 
minimum value of aboiit ten to fifteen minutes, which appeared tc 
be the time necessary to dissolve all traces of solid crystals. A tube 
heated for periods varying from twenty minutes to three, hours 
would give the same crystallisation temperature at every deter- 
mination. 

The observation of daffe {loc. cit.), that '■ the temperature at whicli 
spontaneous crystallisation appears sinks very slowly and steadily 
with the number of times a tube is experimented with,” was not 
confirmed in the present work. The contents of the same tube 
would crystallise at a definite temperature even after repeated 
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observations extending over four months. Jaffc, however, used 
neither solids to promote friction nor meclianical shaking, and his 
results are therefore perhaps hardly comparable with ours. 

Tire separation of the salt phase from the sointion almost always 
took place in the same way. One or two very small crystals, often 
visihlc only through a pocket lens, would appear, and these after 
a short time would multiply rapidly either at the same temperature 
„r on cooling through one or two tenths of a degree. The detection 
of the first appearance of the crystals was often a matter of some 
difficulty, and sometimes of a little uncertainty, since even the 
oaincts would occasionally give rise to very minute, colourless 
fragments easily confounded witli minute salt crystals. They could 
be distinguished, however, by watching whether they grew or not 
ou lowering the temperature. Showers ” of crystals were only 
rsrely observed, and these only in the more concentrated solutions. 

Tiie influence of the solvent action of the water on the glass upon 
the temperature of crystallisation was investigated, and found to 
be very small. Two tubes of similar size and shape were made, 
oue of Jena and the other of ordinary glass. Solutions of potassium 
chloride were prepared and sealed up in tlie ordinary way, and the 
crystallisation points determined immediately. They gave salt 
crystals at 38'2° and 29-o° respectively. On repeating the exjieri- 
iiieiits four months later, they were ffiuiid to be 38-2® and 29'9®. 
Similarly, a tube containing 4-12 parts of chloride to 100 of water 
gave ice at — 3‘8® after four mouths, whilst a freshly prepared 
tube containing 3'99 parts of chloride gave ice at -3'6°. The effect 
of the dissolution of the glass was evideutlv very small. 

CrtjstalUsation of Poinmvm Chloride.. 

Table I gives the highest temperatures at which potassium chloride 
crystallised from aqueous solutions of various strengths. The results 


Table I. 


of poiasshiiii 

Tenijieratiu-f of 

1 Grains of potiia'intii 

Toiii[ieratur<f of 

i:ii]ori.lci ill 

c-i-ysiallisulioii of 

ciilnridt' in 

ciTstaiiisatioii of 

100 giatiis of water. 

pota-ssiuii) chloiidf. 

100 grains of v.-att-v. 

potassiiiiu cliioriilc 

54-09 

81-9^ 

o5-55 

13 3" 

5i -Oli 

G7 9 

32-75 

4'7 

50 -3:3 

65-0 

32-54 

4-3 

48'32 

60-0 

31 -Si 

i-2 

46-63 

52-2 

29-03 

— 6-5 

46'37 

50-9 

23-9-2 

- 7-4 

44 02 

43-2 

2r-9-‘; 

10-2 

44-00 

43-2 

26-72 

-13-5 

42'94 

38-2 

25-97 

14 9 

4C'32 

29-9 

‘^ 5-81 

- 15 2 

38'65 

23-6 

25-54 

- 15-0 
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are plotted in Fig. 1, which shows both the solubility and super 
solubility curves. The phenomenon of crystallisation was very 
definite, successive determinations often agreeing within one-tenth 
and always within three or four tenths, of a degree. The sup^j 
solubility curve runs practically parallel to the solubility curve at 
an average distance from it of 10°. 

Fig. 1. 


Soiubilify end nipcrsofuhility cicri'es of potasgium chloride and bromide \,i 



Tiiiip''rfUurc. 

O ^ C nuttii-lUKiilioiL of pi.ilOxsiiiiiL ehhn-idf. 

© 2z0n'!!faliis((tioii (f diimf of pottn.siiuin chloride, 

/^^(.‘nj.y/ilIuiUi'iii of po'ns.dmn Inv.nid-'. 

^ =; CriptallUathn of icefroni dihilc ^oUitiona of potamnu brom ide. 


CryntaJIisafion of lee from Solnfiour: of Potai^^Kun Chhr'uU.^ 
Table II shows tlie temperatures at wiiich ice separates spontaneously 
from dilute solutions of potassium chloride. The tubes were at first 
shaken in a freezing mixture contained in a vacuum vessel, wliicn 
enabled the crystallisation to be observed without removing tlm 
tube from the bath, the cooling being brought about by the addition 
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of ice or salt when necessary. It was not, however, easy in this way 
to secure a regular rate of cooling, nor to maintain the temperature 
uniiocin throughout the hath. It was therefore abandoned in 
favour of a wellstirred toluene bath surrounded by a freezing 
ini.vture of ice and salt. The production of the ice phase was quite 
a definite phenomenon, and the temperatures of crystallisation are 
teen to He on a well-defined supersoliibility curve (Fig. 1). The 
ice- and potassium chloride-supersolubility curves give rise to a 
hj-pertectic point at about -15'7°. The region in the neighbour- 
hood of the hypertectic point was thoroughly investigated, and a 
tilde containing 25'51 grams of potassium chloride in 100 grams of 
water gave a mixture of ice and salt crystals at - 16-7°. 

Tlie temperature at which ordinary pure distilled water crys- 
tallised in tubes containing garnets was found to be -0'6°, a value 
agreeing well with those previously obtained: Hartley, Jones, 
Hutchinson, -0-5°; Miers, -0-4°; Jones, -0-7°. ’ 


Table II. 


Grams of iiotassinm 

Tejupfiature 

chloride in 

of crystal 1 is- 

100 gMins nt' water. 

atioii of ice. 

0-00 

-0-6* 

-j-oo 

-2-1 




-3-8 

6-03 

-.‘i-l 

7'99 

-6-0 

1173 

-8-] 

15-48 

-10 5 

Cnjutallisation of 


Grams of jiotassium 

Teinjierature 

cliloiide ill 

of crystaliU- 

100 grams of water. 

atioii of ice. 

is-r; 

-13-0" 

20 40 

- 13-5 

23-44 

-14-4 

24-09 

-15-1 

24 -30 

- 15-3 

24 -90 

- 15-5 

‘25-19 

-15-7 

25-51 

-15-7 


Potassium liramide. 


The temperatures of spontaneous crystallisation of solutions of 
potassium bromide are given in table III, and are plotted in Fig. 1. 
Tlie character of the phenomena was quite similar to that in°the 
case of the chloride. 

The supersolubility curve ruus almost exactly parallel to the 


Table III. 


Temperature of 
Liaiii.s of ]ioiassii]m crysfaili>aLion of 


lirniniclc in I'otassiiini 

100 grains oi water, bromide. 

107 - 0 - 

60-4 

8S-78 52-6 

79 -So 34-9 

30-.5 

74 '97 2'i-l 

20-2 

67-61 12-1 


Ciinn.< of potassium 

Ti-mperatnre 

crystallisatiou 

broinidf in 

puta-'>ium 

100 gfanis of wali-r. 

bromide. 

64 39 

8-1" 

60-»n 

fl-9 

69-89 

-o-i 

59'G4 

-1-3 

58-96 

-2-3 

67'37 

3-6 

52-79 

- 11-9 

49-60 

-16-4 
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solubility curve at an average distance from it of about 12°. 
data for both the ice and salt solubility curves at tempepaturts 
bolow 0° are contradictory and untrustworthy. In drawing the 
curves the average values given by Seidell have been adopted. 

Crystanisatinn of Ice from Solutions of Potassium llromidr.-^ 
Table IV gives the temperatures of spontaneous crystallisation o( 
ice from dilute solutions of the bromide^ they are plotted oa Fig, p 
where the ice- and salUupersolubility curves are seen to intersect 
at the hypertectic temperature of about — 18°) the solution then 
containing about 49 parts of salt to 100 of water. 


Table IV. 


Grams of potassium 
bfo»n<i<‘ ii> 

100 gianis ifi wittor. 
0-00 
3-l‘2 
8-17 
lC-49 


Tenipi-raiure of 
rnstaUisftion 
of ice. 
-0'6" 

- 0-8 


Oiums of [iritaasium 
bromide in 
100 graiii.s of water. 
liLOO 
31 -lo 
44 01 


.TemperatTire nf 
ci-ystiiUisaiiini 
of ice. 

-8 r 
-irs 
-16'3 


CrystaUuation of Potassium Iodide. 

Ill the case of the iodide the metastahle region appears to he 
considerably smaller tliaii iu the ease of the chloride and bromide, 
namely, about 3° as against 10° and 12°. This made the detection 
of the first crystals a matter of greater difficulty, since the "relief 
of supersaturation ” on crystallisation was relatively much smaller. 
Moreover, the crystallisation was a comparatively slow process. The 
first crystals to appear were only visible through a lens, and alwaye 
very few in number; they did not themselves grow rapidly, nor as 
a rule induce rapid crystallisation through the rest of the solution. 
It was often, in fact, necessary to lower the temperature a few 
tenths of a degree to make certain that the crystals would grow. 
Successive determinations of the temperature of first appearance of 
the crystals, however, gave quite concordant results. For e.vample, 
tube No. VI (179-6 parts of potassium iodide to 100 parts of water) 
gave crystals at 63 0°, 63-0°, 63-1° in successive e.vperiments, 
No VII (173-7) gave crystals at 54-7°, 55-0°, 55-0°; No. VIII (18B'i) 
gave crystals at 71-8°, 71-7°, 71-7°; No. XIII (UF?) crystaUised 
between 14-2° and 15-3= (preliminary determination), at 14'o° (not 
at 14-9°), at 14-6° (not at 14-8°). All the tubes showed after heating 
that hydrolysis had taken place by the brown colour of the liberatel 
iodine; and this was the more noticeable in the more highly n® 
centrated solutions. The amount of chemical action was, however, 
probably not sufficient materially to affect the temperature o 
crystallisation. 
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The results are given in table V and plotted in Fig, 2 , where the 
jnpersolnbility curve is seen to be nearly parallel to the solubility 
As in the case of the bromide, the ice- and salt-solubility 
nirves given in the figure are based on rather discordant data. 


Fig. 2. 

and sMperxohibHUy curves of poUisnuhi iodi'lc 'm u-aUr. 



T'-inper'xtufe. 


O = 0ryf,t,n}li<afion of y>vtossiu),i i-'-udr. 

e -CryslaUUnlion vf kefnm dihii: sohUions of lodut-:. 



Ttmjii-iMtiire tif 
ciysiulliMati'hii of 

jidtas-viiini 

iiHiidc. 

•:>4 '2 • 

21-1 

IP-f) 

14G 
9-4 
7-a 
-2 -9 
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Crystallimtion of Ice from Solutions of Potassium lodidt—Ji^ 
results are given in table VI, and are plotted in Fig. 2. Tlie icg 
and salt-aupersolubility curves would seem to meet on proloiiu-atioii 
at a hypertectic point of about —22°, the solution at that ten 
perature having a concentration of about 108'5 parts of salt 
100 of water. 

Table VI. 


Oi-ams of potassium 
in 

lOQ grains of water. 
0-00 
r94 
10-18 
15-30 


Temperature of 
crysfallisjition 
of ice. 

-1-S 

- 2-8 

-3*0 


Grams of potassium 
ioilule in 

1(10 grams of water. 
•il-51 
27-20 
37-84 


Tcn!i>(,TiiMii-e of 

crysfaliisHtiijp 

of 

-4-8' 

~r% 


The work was done in the laboratories of tlie Government and 
Forman Christian Colleges, Lahore, India. 

The Jmpekiai. Cof-leghuf Si iknck a.m> TRciixoLouy, S. \V. 


CXIll . — The Chemiced Naliire of Some Radioaetkt 
DimUey ration Productr. Pari II. 

By Alexandeu Fleck, B.Sc. 

Since the first part of this paper, describing the chemistry of a 
number of radioactive disintegration products, was written a short 
time ago, the subject has become of great theoretical importance, 
due to the elucidation of the genera! law governing the position of 
the radio-elements in the periodic table (A. S. Kussell, Chein. Ktws, 
1913, 107, 49; G. von Hevesy. Ph>aihd. 1913, 14,49; 

Phil. Mag.y 1913, [vi], 25, 390; K. Fajans, Pht/stkal. Zf.iti-ch., 1913, 
14, 131; Ber., 1913, 46, 422; F. Soddy, Che.ut. Xews, 1913, 107, 
97; Jahrb. Radloabln'. B/ehfroiiH'.y 1913, 10, 188). The work 
described in this paper is a conlinuatioa of that previously pub- 
lished, and deals with the chemistry of radiii?u-.4, thoriiim-f^i and 
actiniura-/l, which 4vere the only three substances of period of 
average life greater than three minutes the chemistry of which 
remained unknown. By means of a more powerful actinium pre- 
paration it has also been possible to couiirm the previous concksioD 
as to the nature of actinium-Zl. 

It was early shown in the work that will be described that 
thorium-/) differs from lead in many respects (Fleck, Chem. 

1913, 107, 95), and this was the position wlien, from the general 
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thporetii-al laws referred to, it was predicted (Fajans, Soddy, 
ril.) that the D members should be analogous to thallium. This 
pieJidion, both with regard to thorium O and actinium-i), has 
been fully realised in tlie course of the work. Since the publication 
the first part of the paper, Metzner (flcr., 1913, 46, 979) has 
given details of experimental work, in which he shows that 
flioriiiui-/d i.s inseparable from thallium, and confirms the result 
(Flechj 103, 390) that bismuth and thorium-C are non- 

separaUe. Prior to the publication of Jletzner, Soddy had, in a 
postscript to his paper, published the result, dealt with in this paper, 
that thorium-Zi may be quantitatively separated from the other 
members of the active deposit group by precipitating potassium 
platinicliloride in the solution, thus establishing its analogy to 
thallium. 

Radi.um-K. 


It was a matter of remark at an early stage in the experimental 
mvestigatiou that polonium remained the only radio-eleinent with 
chemical properties not possessed hy any otlier. Tlie tables of 
Fajaiis and Soddy, however, show that "there must be six other 
substances with chemical projierties identical with those of polonium 
Of these six, liowever, radium..-! is the only one of period sufficiently 
long to be measured directly, and even in the case of this substance 
there are numerous difficulties to be overcome which are not met 
iritli in the case of the radio-elements previously studied. Only 
a-rayscan be used to determine the relative quantities of radiiitn-.-l . 
(3-Rays, from the radiiini-C produced, cannot lie used because, before 
a aeposit of radiuin-.-l can be dissolved, added to a .solution of some 
substance, and that substance submitted to a cliemical reaction and 
collected, from one to one and a-lialf minutes must elapse from the 
iiistant of withdrawal from the emanation, and in this time about 
-5 per ceut, of the radiuiii-.-t would have changed to radiurn-i'. 
This quantity of radiiim-/> would beliave, of course, diifercntlv from 
ra.uium-.4, and what would he finally measured would be. 'by no 
means, the initial relative rmantities of radium-. 1 . It is, of course 
mpussible to measure rehdive quantities of a substance giviim 
o-roys, like r,idium-.-l. when distributed through weigiiable quantities 
0i material owing to the absorption of the rays. 

Another difficulty is that no matter how pure initiallv the 
mmum-.l may be, ils radiation does not decay e.vponentiallv to zero 
mt. decays lor a number of minutes, after whieli the aotivilv may 

<lue to the .accuiiiu'lation 
a^um-(,, before finally falling to zero with tlie period approacli- 

must He ^--'Periments 

imde .and sufficient iiieasurenieuts taken within about d.x 
>UL. CIII. ^ ^ ■ 

3 z 
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minutes from the time of withdrawat of the active deposit 
the emanation. Otherwise it is impossible to prove tliat it 
actually radium-A that is being experimented on. 

The ftrst experiments that were made to attempt to conBrin tlia 
view that radium-^-l and polonium would be identical were con 
cerned with the volatility of these two substances. A copper foi] ^ 
(see Fig. 1), 4x1 cm. in size, was allowed to remain in a hvdm 
chloric acid solution of polonium, some of which was deposited or 
the copper foil. This foil, after washing and drying, wa.s then jajd 
on a stouter piece of copper foil B, of larger area, and with ar 
opening just smaller than 4x1 cm. On the top of the foil 4 5 
third foil, (7, rested, which was exactly similar in size to the fc.il y 
On the lop of the third foil, C, a fourtli foil, 3, of the same size 
as foil A, was placed. Foil A was then heated for fifteen or U-entv 
seconds with a blow-pipe, which caused the polonium to volatilise 
and to condense mostly on the top foil /?. The object in doiatf 
this was to get the polonium on a foil in tho same physical statr 
for the subsequent volatilisation experiment as the radimn-d would 


b'la. 1 



be, both being deposited from the air, 
The top foil had a small hole bored 
in it, so that it could be hooked on to 
an insulated wire passing through the 
cork of the flask containng the radium 
emanahon. The wire with the foil 


attached was then connected with the negative terminal oi the 
volt circuit, and then plunged into the emanation for five setouds, 
This foil having now radium-.-l on it besides volatilised polonium, 
took the place of foil d, and a fresh foil was placed at J), alter whkli 
the former was heated for a few seconds with a blow-pipe, 


so that some polonium would be volatilised and some reuuiia, 
The two foils were then immediately taken to an electroscope 
with a 0-0031 mm. thick aluminium base, and placed on a staiW 
3'5 cm. below the base. This distance was calculated so that 


the intervening air space and the thicknesri of the aiuiniiuuni fol! 
absorbed all the a-rays from polonium, whilst the a-rays troiii tln^ 
active deposit alone would be measured in the electroscope, One 
pair of the curves obtained are shewn in the accompanying figure 
(Fig. 2). The top curve, which wa obtained from the volatilised 
substance, shows clearly that when the measurements were started 
it contained pure radium-.!, whilst the bottom curve shows that tJio 
radium-A was not pure, but contains also the radium-B and 
which have accumulated during the short time that must elapsfi 
between removing the foil from the emanation and finishing (he 
volatilisation. From the unvolatilised substance curve it is not 
possible to deduce any exact measure of the quantity of radium -^ 
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present, but it can be said that it must be less than the value 
represented by the curve, since there is a quantity of radium-C 
present. The ratio of the two quantities of radiunn.-l must there- 
fore be greater than 2 042— the actual ratio of the activities. The 
relative quantities of polonium were measured the following day, 
when it was found that their ratio was I’lGl, showing apparently 
that radium-^ is more volatile. This difference, however, may not 
be real, but only apparent. Two elements are said to be non- 
separable when one cannot be taken away without the other from 
0 uniform mixture of the two. It has to be borne in mind, however 
(hat in this case the polonium is deposited a considerable time 
before the radium-4, and that it may diffuse into the copper foil. 

Flu. 2. 


Curve I; Activity of TolatiliKdxtiktHiu-c. 
Curve II : Activity of nuvota/ised uihvUmcc. 



Tiuu in mirndcsfroni separation from cmmaliott. 


greater traction of the top layer, radium .1, would volatilise Tt 

onls^ *'*^T‘* ***? should not be rewarded as 

The r'ea radium-4 was more volatile than polonium, 

i that the*™ . ma.ximum, not usually observed 

'itimetre oTthe r" Produced by the last half! 

’brem-Chas a muerf “'Particle, whilst the a-particle of 

« to rad um f «><= i^isation 

■ That IS to say, that m the following equation a has 

3 E 2 
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been diminished with reference to 7 by this experimsnta] 
position. The ec[uation for this curve is: 

/ = A’{a« " ^1* + 4- ce - V [ , 

where / = ionisation. A' = constant, / = time from withdrawal ' 
deposit from emanation, Aj, and radioactive constants of 
radium-d, -B, and ~C respectively; and 

fl = (0-23o - 0*0292^3 + 0-0053y), 

6-(0T087 + 0-0292j3), 

e--0'1147, 

where a, /3, and 7 are the numbers of ions produced in the, electro 
scope per atom in the disintegration of radium-d, -A, and -V 
respectively. Neglecting the number of ions produced by radium-iJ 
since that number is very small compared with the numbers hoa 
radium-.l and -C, the calculated time, from the instant of with- 
drawal of the active deposit from the emanation, required to reach 
the maximum value of the curve is 37‘74 minutes. This is in crood 
agreement with the experimental value of approximately 40 minutes 

The only radio-element which could be more volatile than 
polonium is thorium-7d, which was known to resemble thallium 
(see p. 1058). In order to ascertain if radium-d was analogous to 
thorium-Z), experiments were made with the precipitation cf 
thallium with platinum chloride as platinichloride, and these showed 
that this precipitate brought down, in a solution of the radium 
active deposit, radiuiii-.l in e.\cess of radium-A or -C. Yet vvithtlie 
complete precipitation of the thallium, only a small fraction— one 
part in every 14'5 parts of radiuni-.-l — is thus entrained. Radium-.-l 
is thus shown to be difierent from thallium and thoriura-Z). 

Recourse was tlien had to electrolysis. The first attempts were 
made with the aid of a current from a battery, but finally the 
natural potential difference between a metal and a solution was 
used. By simply suspending a copper plate of about 25 sq. cm, nrea 
in a hydrochloric acid solution of poloiiiuiii, and stirring it about 
in the liquid for one minute, an easily measurable quantity oi 
polonium was deposited. Radium- .1 for all the following experi- 
ments was obtained by collecting the active deposit on a strip oi 
magnesium ribbon, 3 cm. long, which was charged negatively on 
the 250 volt circuit. The ribbon, which was usually immersed in 
the emanation for about thirty minutes, and had thus a consider- 
able quantity of radium-7? and -C7 in addition to radium-.l, was 
quickly removed from the emanation, dropped into a few c.c. oi 
dilute hydrochloric acid, where it was completely dissolved in from 
ten to fifteen seconds, and the solution added to the polonium 
solution. The first experiments showed that, in addition to 
polonium, radium-J containing very little radium-7? or -C was 
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deposited ou the copper foil. In this work on radium-.I, only those 
nietals more electronegative than lead were used. It was not 
possiUe to get plates of arsenic, bismuth, or antimony, so that the 
esperiments were confined to copper, silver, gold, and platinum. 
If lead or a more electropositive metal was used, then the whole 
jefive deposit was found on the metal. 

The method was then used to see if the same proportion of 
radium-i as of polonium was deposited. This was done by 
dissolving the active deposit in the usual way in the polonium 
solution, and then placing simultaneously iu the solution for one 
minute two plates of equal size, one of cop|)er and the other of 
some other metal. The force driving the polonium and radium-,1 
ions on to the copper plate will be different from the force driving 
them to the otlier plate, and thus wc would expect, if polonium and 
radium-.J were dissimilar substances, that, in general, the ratio of 
the two substances would be different on the two plates, and it 
might very easily happen that on some metal one was deposited 
quite readily, whilst the other was not at all deposited. In doinv 
this experiment it is most essential that the two plates be kept 
electrically insulated from one another. If an electro-couple is 
formed, as, for instance, if the wires suspending the two plates come 
in contact with one another, or if one of the plates has an amal- 
gimated surface, then both radium-il and -C are deposited. The 
results of the experiment are as follows : 


Ratio of 


Melijls placetl 
ill solution. 
Coiiper 

.;\ctivity 
due to 
radium J. 
576 

iictivitios 
due to 
radium-./. 

2-i5 

Activity 
illlt; to 
]'<d.iliiuiii. 
89-24 
U'Sy 

2S-54 

25-in 

50 -29 

27 ■2:'* 

Ratio of 
activities of 
pnlouiuiu. 

2-03 

Copper 

Ookl, 

. lO-l 

MutJi 

M32 

1-81 

Copper 

Platinum 

7 '>4 
4-98 

1'57 


The e.xact measure of radium-.l on the gold plate was somewhat 
lifioult to determine, and this is the meaning of the question mark 
Ihe effects obtained are due to radiuni-.-l, since if the active 
leposit was dissolved as usual, and allowed to remain twenty 
miratcs until radium-.t has all disappeared, before a plate was 
merae in the solution, only a very small quantity of radium-^ 
■M -C could be detected. 

These experiments furnish another proof that radiuiii-.l is not 
War to thonum-0. Von Leroh found that thorinm-fl was more 
, a uk to deposit than thorium-C. It has been shown that 
aud radium-C have identical electrochemical and chemica^ 
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properties (von Hevesy, Phil. Mag., 1912, [vi], 23, 628; Pleck thi 
vol., p. 393), and that therefore thorium-Z) is more difficult J 
deposit than radium-(7. The preceding experiment shows that 
radium-iil is much more easily deposited than radium-C', and ther 
fore than thorium-i?. There can he thus no similarity between 
thorium-ZJ and radium-4. 

The similarity of radium-4 to polonium was confirmed by showin 
that, by precipitating a small quantity of bismuth oxychloride in 
a radium-4 solution, more than 60 per cent, of the radium-d wis 
actually measured on the filter paper, no allowance being made for 
the absorption of the o-rays. Experiments like this one to ascertain 
what percentage of radium-.l was precipitated were made by 
collecting the active deposit on two strips of magnesium ribbon of 
exactly the same size, placed in close contact with one another 
One piece was then dissolved in acid, and the chemical reaction 
made, whilst the other was retained as a measure of the imtial 
quantity of radium-4 present. 

Radium-4 also remains in solution when lead is precipitated from 
an active deposit solution either as chloride or sulphate, This is 
shown by the fact that such a precipitate does not show any initial 
o-ray decay, but, on the contrary, shows a steady increase of a-rav 
activity. 

All these experiments show that radium*4 and polonium ha?? 
chemically similar properties. 

Thoritim-T). 

In the imtial stages of the work, before anything was known of 
the chemistry of this substance, the experimental method was to 
work with pure thorium-/) obtained by recoil (Hahn, Btf. Btui. 
'physikal. Gts., 1909, 11, 55). The thorium-Z) was recoiled from a 
highly polished brass plate, wliich had been kept negatively charged 
for twenty-four hours or more over a strongly emanating radio- 
thorium preparation on to a platinum plate. The active material 
was then dissolved off by dropping the plate into boiling dilute 
nitric acid. Lead was then added to the solution, which also 
contained bismuth, and reprecipitated as lead sulphate or lead 
cliloride. By these experiments it was seen that no thorium-/), or 
at most only a small fraction, was precipitated as sulphate cr 
chloride, and hence that it was not analogous to lead. 

The fact that all the known elements of atomic weight over 200, 
with the two exceptions of thallium and mercury, were similar to 
some of the radio-elements, suggested, even before the tables of 
Pajana and Soddy had been published, that thorium-Z? would 
perhaps be similar to one of these elements. Mercury seemed th® 
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least- aiid it was sooa found experimentally that thorium-/) 
not nearly so volatile as that element, 
yjje e>^periment was therefore made of adding thallium to a 
solution of the thorium active deposit in equilibrium, and pre- 
cipitating the thallium as platinichloride. This precipitate had an 
activity' which decayed to zero with a period of half-value of 
l.g , minutes. It was found that the initial y-activity of the thallium 
nreripitate, measured two minutes after precipitation with platinum 
chlori'if> was 54 per cent, of the activity obtained by precipitating 
the d aud C members immediately after removal of the thallium 
and allowing the D member to come again into eqttilibrium. It is 


Fig. 3. 

Ciiive r : curve rf hritially picre ffionuin-i'. 

Ciirvi; II : curve of inif-inUij part thoriuM-C. 



thus shown that ihoritim-/) is precipitated quantitatively with 
tlialliiim platinichloride. It can also be precij)itated completely 
with potassium idatiiiicljloride. 

Other reactions show that thoriiini-7I behaves like thallium, and 
act like potassium. It is precipitated completely by ammoiiium 
sulpliide from a solution containing potassium, bismuth, thorium-C', 
^ud tliorium-// If the bismuth in such a solution is precipitated 
either as hydroxide or oxyuitrate or as sulphide from au acid 
solution, the thorium-ZI remains dissolved. This is seen from such 
curves as are reproduced in Fig. 3. Curve No. 1 is obtained by 
Measuring j3-rays from bismuth oxynitrate precipitated from such 
a solution, and curve No. 2 is obtained by lueasuring the y-radiation. 
h is observed that the j8-radiation does not appear to rise from 
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zero to a maximum, whereas the y-rays have a relatively 
smaller initial value. This confirms the recent discoverv th- 
thorium-C gives jS-rays but no y-rays, whereas thorium-_0 (rlve^ 
types (E. Marsden and C. G. Darwin, jProc. Hoy. Soc., 191 * 2 ^ _j 
17; 0 . Hahn and L. Meitner, /’Aysj/M/.. Zeitach., 1912, 13, 390’^ ’ 

A ctinium-B. 

The opportunity was also taken of confirming the view (Fleet- 
T., 1913, 103, 391) that actmium-5 was not only similar to lea/ 
but non-scparablc from it, by making a series of fractional pr/ 
cipitations of lead snlpliato from a solution containing lead and 
actinium active deposit. Four successive quantities of sulphuric 
acid gave precipitates Kos. 1, 2, 3, and 4, while the addition of 
alcohol to the filtrate from No. 4 gave precipitate No. 5. 




/5'Activity 

g-Artiviiy 


of 

uf precij'itutc 

of ]-.rpc-i|.ilaU‘ 

Nnnd'cr of 

j>ri.'oi{)itaie. 

40 mins. IVoui 

}'«r a! 

j'lvcijdlati*. 

Giain. 

initial ]troei|iitati(in. 

tluit time, 

1 

0-3599 

r-f) 

20 ’86 

2 

0-37:Ti 

8-1 

21-00 

3 

0’1660 

3-4 

•20-4;; 

<1 

O-Ol'96 

0-5S 

19-00 

0 

0-0169 

0-35 

20-70 


The activities were measured in an electroscope by divisions per 
minute, and the units are thus arbitrary. 

Tlie experiment shows that there is no alteration in the coo- 
centratiou of actinium-71 in lead by sucli fractional treatment. 




Ar.fitiiu m-D. 

From the theoretical considerations already referred to, actinium-fi 
should be analogous to thorium*/! and to thallium. The jtielhod 01 
obtaining actinium-/! in a pure condition was to 
suspend a needle of which all but a few milli- 
metres were protected by a glass tube, in a tube 
containing the actinium preparation, and allow it 
to remain in this position negatively charged to 
250 volts for a few hours. The needle was then 
removed, threa-ded with copper wire, passed 
through the tube .-l.l (Fig. 4), which was sealed 
with wax at the top. This tube was then placed 
in a small glass tube, containing a cylinder .1/^ 
made of sheet magnesium, with which coiinexioo 
could be made by a fine copper wire. The tube 
AA was then placed in the glass tube and ex- 
liausted through the side-tube B, whilst the needle was connected 
with the positive terminal, and the cylinder with the negative ter- 


j Jr.orw'v 

i'li " 
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of the 250 volt circuit. After not less than seven minutes the 
"^'lititlcr 'vas dipped into dilute acid, and the recoiled actinium-Z) 
'^hiis obtained in solution. Thallium nitrate was added to this 

lution and then two successive quantities of hydrochloric acid, 
nd finally ammonium sulphide. The results of this experiment 

/3-Activity 

Weight of of precipitate /3-Activity 
Numlier of thallium present. 5 mins. per p-am at 
pret ipitate. Gram. from start. that time. 

^ I 0 0900 5-0 55-6 

2 0 0722 4-2 58-1 

3 0-01554 -2-0 56-5 

Experiments with platinum chloride showed that 88 per cent, of 
activitv due to actinium-Z) obtained by recoil on the magnesium foil 
could he obtained in a precipitate of potassium platinichloride. 

It was also shown that the actinium*/) was precipitated with the 
thallinm from a solution containing sulphuric acid, oxidised hy 
bromine water to which ammonia was added, a reaction analogous 
to that employed by Metzner for thorium-/). It is also completely 
precipitated with thallium sulphide by ammonium sulphide and 
with potassium iodide. It is not precipitated as hydroxide or as 
sulphide from an acid solution. 

These experiments show that actinium-/^ cannot be separated 
from thallium. 

Summari/. 

It has been shown (1) that radium*.! and polonium are chemically 
similar and non-separable ; (2) that Uioiiujn-/) is similar to thallium; 
(3) that actinium-A is not only closely allied to lead but non- 
separable from it; and (4) that actinium-Z) and tlialli\ini are two 
chemically non-separable substances. 

These experiments therefore confirm the correctness of the general 
theoretical law governing the evolution of the radio-elements through 
the Periodic Table. 

I desire to thank Dr. Giesel and the Chiuin Fabrik of Brunswick 
for their kindness in lending a powerful actinium preparation for 
this research. 

I am indebted also to Mr. F. Soddy, F.R.S., for his continued 
help and advice, and for the use of mat-erials employed in carrying 
out this research, 

I’iiY.'TCM. IJiinMISTilY 1 )k.I‘AKI'MKNT, 

(ii.ASCOW U-NIVKimiTV. 
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CXIV . — The Rotatoi'y Dispersive Po^vev of Orgtx'ti^o 
Compounds. Part I. The Measurement oj 
tory Dispersion. 

By Thomas Martin Lowry. 

About eight years ago experimeufcs were begun with a view to 
extend the measurement of optical rotatory power to colours otlier 
than the yellow sodium light, which at that time was used almost 
exclusively in chemical laboratories throughout the world. Tho 
importance of this extension was obvious. The form of the 
rotatory-dispersion curves was in most cases not known, but case.s 
of anomalous dispersion had been detected with considerable fre- 
quency amongst the substances which had been used most commoalv 
in polarimetric investigations. It was clear that progress was likelv 
to be slow until it was possible to deterjuiiie the influence of 
temperature, solvent, concentration, and chemical constitution upon 
the whole form of the rotatory-dispersion curve, rather than on 
one single point, which had been selected solely because light of 
that particular wave-length was cheaply and easily produced. 

The aim of the investigation now described was not merely to 
make observations in the case of a few selected substances, but rather 
to establish new methods of measuring rotatory dispersion, which 
should be so simple and easy as to render them generally available 
for the ordinary routine measurements of the laboratory. 

It soon became evident that such standard methods could onlv 
be established after an exhaustive study of all the most promising 
possibilities, and, moreover, that if the methods were to be of per- 
manent utility they must be capable of giving results of the highest 
order of accuracy, and must therefore be tested with a stringency 
far exceeding the requirements of present-day routine. It was M-irli 
this object in view that experiments were begun on the rctatorv 
dispersion of lightin quartz {Phil. Trans., 1912, .4, 212, 261), since 
there was no other way in which readings of large magnitude coiikl 
be taken and then reproduced month after month without any 
perceptible variation. The labour involved in these experiments 
has been amply justified by a progressive simplification of methods 
and of apparatus, which has already brought the measurement of 
rotatory dispersion within the reach of the advanced student as^vell 
as of the original investigator. It is proposed in the following 
pages to describe these simplified methods of measurement and some 
of the observations and conclusions to which they have led. 
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A . — Sources of Light. 

; III the experiments on quartz it was i- 

,„„ld be reproduced with a variation of only a fof 
million could be taken with light of some 24 Lve-LnZs I rt' 
visible region of the epeetru.n (PM. Fran., 1912 (la oZ 
089 ) Many of these were obviously unsuitable f’or' gen r!l ’ 
,,«pf when a very arge number of different wavelength are 
required for example, to establish the exact form of some aumnalol 
rurve In partmnlar. rt was recognised that the spectra of Zt ‘me 
„« bornmg between terminals of copper or brai were „„T l ki 
to be widely used, both because of the relative complexity of ti l 
apparatus, and because of the disagreeable flicker which il aLo 
looeparable from such sources of light; but it was not possib^Zp 
fe cadmium hues on this ground, as three^f these! 

I'rlle ^L!,'°UnZ "ave-U-ngt), M.3S-1722 

rrhB blue " 50 So'8240 

’ .. t/SStillo; 

itr: ss,: fr 

all measurements of rotatorr rHcnAr-l- forefront m 

tley cannot safely be set aside as 'ih the present time 

is now somewhat' ol a Ztitt! IZtf 

commercial product capable of beinv i “oment become a 

conditions. In view If these Z w 

measurements were made avith a cadZ ^ number of 

buraing an arc between poles of a s'l *'"4 produced by 

1909, [vil, 18 320) The sil *'''’«''-<^admmm alloy (P/„l Ma//., 

lo produce, was ;?ed but M I "."PZ"™- ^'t'^ough Inuch easil; 

«cupying practically the same pMuLn !! fZ" 

whilst the beautiful dirt trrao ^ i- i mercury line, 

to justify ;,!e ;oir„v;T-‘‘°'* 

rradings except in the e,. f f "green” 

dispersive power A simik showing anomalous rotatory 

f'-^thalhL llne a polrfif thi 

with great ease b^vaptl “ tZdl 
0 a stream of oxygen and ™ from a .silica bulb 

it is not likolflo be Z ''^2. 28, 65) ; 

>>« arc spectra are'not available”""’ I'aboratories where 

olosivelylTaTjZLrtCfflTh"^ has proved con- 

---1 proposition) no hette; 1“ StCj^orlZdaZ 
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polarimetric measurements than the green mercury line of 
lejigth 5461. By means of the echelon spectroscope, the line can b 
resolved into eight components (Stausfield, Phil. Marj., 1909^ \y\' 
18, plate Xll); but tliese extend over a range of less than liaff 
an Angstrom unit, and are distributed very symmetrically about a 
dominant doublet, so that the line may be regarded for most 
purposes as a pure monochromat. Its availability as such foj 
polarimetric work is sufficiently proved by the fact that it has give^ 
perfectly clean readings (12789'19'^ and 12789‘21°) after passino 
through half a metre of quartz. It was, indeed, in the testiuo q| 
quartz that this line was shown to be unique, since in no other 
case was it possible with certainty to attribute small variations in 
the readings to causes which were entirely independent of the 
source of light. The violet line of wavedengtli 4359 is also of 
unique value as a source of monochromatic violet light, and as 
such is likely to remain for many years the second absolutely 
essential feature in all ordinary nieasureiiieiits of rotatory dispersion, 
It will be sufficient to point out that where two substances differ 
in rotatory power by 137 units at wave-length 4359, the dark blue 
cadmium line of wave-lengtli 4G87 gives a difference of only 71 units, 
whilst the light blue cadmium line of wave-length 4800 gives a 
difference of only 64 units, the values being assumed to be equal 
at wave-length 5461. Tlie light blue cadmium line is not easy to 
read with accuracy even at the present time; the dark blue cadmium 
line proved to be so difficult and fatiguing that it was soon 
abandoned as a source of light for routine measurements; the violet 
mercury line, on the otlier liaud, when derived from a modern 
commercial mercury arc, is so powerful and steady that it can be 
read with ease and accuracy, using a half-shadow angle of only 4“ 
to 5®. The ’presence of two satellites introduces an error whicli 
does not exceed i part in 10,000, and may tlierefore be neglected 
in all readings of less than lOO*^. 

The selection of a suitable line for use at the red end of the 
spectrum is less easy. The red cadmium line of wave-length 6438 
is easier to read than the red zinc line of wave-length 6364; but 
the red lithium line of wave-length 6708 is the one that has been 
used most frequently. Even under favourable conditions it can 
only be read with a half-shadow angle of 7° or 8“, and little 
reliance can be placed on the second decimal of die 

readings; but these disadvantages are compensated by its greater 
wave-length, which serves to magnify considerably the effects of 
rotatory dispersion. 

The first routine-measurements were made with a series of mne 
lines : 
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Li. 

gyes 6438 5893 

Hg. 

/5790’ 

\5769. 

Hg. Cd. 

^ 6161 ,5086 

CA CM. 

4800 4678 

Hg. 

4.359 

K(bl. Yellow. 

Green. 

lUuc. 



The series was soon reduced to, eight by omitting the dark blue 
cadroi"® li"®- would be one of the most valuable of the 

series if it es^sily read, but the strain involved was 

>0 excessive that it had to be abandoned. The yellow mercury 
doiiMet 5790 and 0769 was also dropped as being redundant, and 
also because it is so far from being moiiochroniatic that there is 
little real difficulty in reading the components separately. If a 
powerful cadmium arc were available, the above series (with the 
mercury doublet omitted, but the dark blue cadmium line restored) 
ivould give ail almost ideal list of eight moiiocliromatic lines, wliich 
might be relied on to survive the test of many years of actual 
service. Tfc would include some of the purest and most powerful 
lines that have been observed amongst the spectra of the elements, 
and would require a minimum amount of apparatus both for 
producing the spectra and for resolving them into their constituent 
lines. 

Polarirnetric measurements with this series of lines soon revealed 
tie fact that most of the curves belonged to one family, so that 
agreement at two points u.snally implied agreement throughout the 
whole of the rotatory-dispersion curves. Under these conditions, 
when once the form of any parllcnlar curve had been established, 
itteiition was concentrated on the careful measurement of a smaller 
uiimber of lines; the cadmium lines, wliicli still involved the use 
oi a rotating metallic arc, wore llierefore frequently omitted, thus 
reducing the series to four lines: 

U, .\«. Ho. l|o. 

U08 SSIC! 5461 .1309 

(Coinpate Uorii aud I,olnii.-i!iii, r/iusi!:, 1909, [ivj, 29, 535.) 

Finally, when it was discovered that the rotatory -dispersion curves 
could be expressed by an equation involving only two constants, 
auention was directed almost exclusively to a very careful readinv 
oi the green and violet mercury lines. From these readings the 
other points on the curve could then be calculated with a degree 
oi accuracy exceeding that which conld he attained in any one 
iudividual series of observations. The lithium and sodium lines 
"’ere then no longer an essential part of the scheme of measiire- 
tuenta; but it was desirable to ret.aiu the red line as a check upon 
the normal cliaracter of the curves, whilst the sodium Hue was still 
used sometimes in order to keen directlv in toucli with earlier 
observations. 
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B. — Apparatus. 

From the preceding statement it will be seen, that in the course 
of seven or eight years the measurement of rotatory dispersion has 
been reduced from tedious and fatiguing observations of eight aurj 
nine wave-lengths to the rapid and easy observation of two lines 
only. An equal simplification has been effected in the apparatus 
used. At first the light was purified by passing through a constant 
deviation spectroscope before entering the polarimetcr. fhe 
presence of stray light rendered necessary the addition of a direct- 
vision prism on the eye-piece as employed by Perkin (T., 1906, 89 
615) for a similar purpose. This twofold spectroscopic purification 
(Phil. Trans., 1912, A, 212, 268) still provides the most luxurious 
way of reading a polarimeter with lights of various colours, and 
is essential in all cases in which a complex spectrum has to be 
resolved, aa, for instance, when the cadmium linos are read with 



Simple apparatus for measuring roUUortj dispersion. 

Note.— T he apparatus is shown as arranged for leaduig the magnetic rotatory 
power of a shoiteucd column (100 mm.) of liquid (compare Pail III, of ilifs 
series of papers). 

the help of a cadmium-silver arc. In the case of the red lithium and 
the violet mercury line, however, the double resolution necessitates a 
greater sacrifice of light than is practicable in taking readings at 
the ends of the visible spectrum; these lines must therefore be read 
with a directrvision prism only. It is one of the merits of tlie 
scheme of standard wave-lengths discussed in the preceding para- 
graphs that the four lines specially chosen for routine measurements 
can all be read with this simplified arrangement. With the help 
of an enclosed arc, it should also be possible to read the cadmium 
lines in the same way, thus giving a full series of eight lines without 
the use of an auxiliary spectroscope. 

The actual arrangement, as applied to the measurement of 
magnetic rotatory power, is shown in the diagram, where .1 is a 
mercury lamp, B is a. condensing lens, C is the triple-field, is a slit. 
E is the analysing prism, F is a direct-vision prism attached to tls 
eyepiece. In adapting an ordinary polarimeter for measurements of 
rotatory dispersion, it is only necessary to add to it the direct-vision 
prism F, and the slit Z). The latter may be merely two pieces of 
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fixed to the glass window which protects the polarising 
^ Apart from the mercnry lamp, the cost of the adaptation 
"• tlierefore insignificant. If a full field is required it is convenient 
„se an extra dense direct-vision prism to separate the mercury 
^rfen line from the yellow doublet, but it is still advisable to use 
j lioht prism for the violet, as the denser prisms tend to cut off 


the lioht. 

Ihe apparatus for producing light need not be described in detail, 
jeveral mercury lamps specially suited for spectroscopic and 
polarimetric work have already been described {Trans. Faraday Soc., 
1912, 7, 267 ; Froc. Roy. Inst., April 18th, 1913; compare lingineer- 
\j,q, April 24th, 1913). The other methods of illumination are 
set out in the paper already referred to {Phil. Trans., 1912, A, 
212, 269). 


Apparatus has also been devised for taking polarimetric readings 
in the infra-red and ultra-violet regions of the spectrum. This will 
be described in detail in connexion with experiments on the dis- 
persive power of quartz, of which it formed an essential feature. 


The expenses of the experiments described in this series of papers 
have been defrayed to a very large extent by generous grants from 
the Government Grant Fund of the Royal Society, for which the 
siithor wishes to express his gratitude. He also wishes to thank 
Mr. W. P. Paddison and Mr. H. R. Courtinan for valuable assistance 
in the experimental work. 


I'W.—The Rotatory Dispersive Power of Organic 
Componiirh. Fur! II. The Form of the Rotatory- 
dispersion Curve.s. 

By Thojias Martix Lowry and Thomas William Dickson. 

Feeilips the most interesting result of the investigations now 
described has been to disclose the fact that the rotatorv-dispersiou 
enrves of many organic compounds are of such a simple form that 
they can be expressed by means of equations containing only two 
arbitrary constants. 

In tile case of quartz, tlie rotatory power in the visible region of 
the spectrum was expressed by tiie equation : 


o - A,- A--,!,- A- 

'diere 1,= ^ 0 010627 represents an absorption band in the in- 
accessible ultra-violet region at wave-length 1030 (OTOSOp), 
2 ~i 8 22 represents a baud in the deep infra-red at wave-length 



1068 LOWKY AND DICKSON; THE KOTATDBY DISPERSIVE 


88,440 (8-844(i), whilst the third term implies the existence o{ 
band so far out in the ultra-violet that As®, the square of its 
length, is negligible. In order to make the equation express the 
rotatory power of quartz in the ultra-violet region, it is necessatj 
to give a finite value to A 3 ® ; the equation then includes a third teraj 

and involves not less than six constants. 

An investigation of the rotatory-dispersive power of a latgj 
number of organic compounds has shown that both the optical uj 
the magnetic dispersions can be expressed by the simple equation 

Ic 

“ A®-V' 


This equatiou has the merit of separating completely and easilj 
the rotatory power of a substance from its dispersive power, sc that 
these can now be measured and discussed as separate and inde. 
pendent properties. 

" AhsohiU Rotatory Power .” — Every substance which obeys this 
dispersion law may possess a rotatory power ranging from zero to 
infinity according to the wave-length of the light employed. A 
casual measurement of its optical rotatory power for one arbitrary 
wave-length is therefore no guide to its power of rotating the plane 
of polarisation, and does not afford any real measure of the 
asymmetry of the molecule. Such a measure is, however, afforded 
by the constant k of the above equation ; this may be described as 
the “rotation constant’’ of the equation. From the form of the 
function in which it appears, it is clear tliat the " rotation constant' 
k has not the same dimensions as the “rotation” a, but mnst 
represent the product of a rotation multiplied by the square of a 
length. But it is at once evident that the numerical value of i 
will bo equal to the numerical value of a when A®-A(|® = 1. This 
particular value of a (which, hut for the difference in dimensions, 
might be substituted for k in the equation) we propose to describe 
as the “absolute rotation,” representing it by the symbol 0 , ot 
Oaj,. The equation might indeed ho rewritten as; 

where [L] is simply the unit of length. 

It should be noted that the term absolute " is used here to 
describe the selection of a particniar wave-length as a standard in 
recording the rotatory power of a substance. It may therefore b? 
applied either to the observed rotation, to the specific rotation, or 
to the molectilar rotation, using for this purpose the symbols: 


[xMjfff., 

In handling the equation, it is convenient to express the 
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iii'cTons, so tkat the sodium doublet has wave-Ieugth 
j,-gg3,i, whilst the corresponding values for the green and violet 
. grciiry lines are 0'5461/ji and 0'4359p. As is usually small, at 
•.j;t ill the case of colourless substances, the “absolute rotatory 


fOlV 


jr ' is the value which would be observed at a wave-length, 
men bv A- = l t^o^ nnb b®'' removed from 1 micron or 10,000 
\]]iT=lrom units. Thus the “ absolute rotatory power “ of a large 
niiinber of simple organic compounds tor whicli \(,= = 0 02 (approx.). 
■ snljstautially identical witli the values which would be observed 
jf readings were taken with the infra-red mercury line at wave- 
i.iioth 1’0140« or 10,140 Angstrom units; these “absolute rota- 
tioOi ’ are about 28 per cent, of the values for the green mercury 
iinc. and 33 per cent, of the values for the yellow sodium doublet. 

•' Dieitersive Power .” — The simplest method of expressing the 
Jispersive power of a substance is to give the ratio 04^59/05^61 of the 
jfjrliog? for the violet and green lines of the mercury spectrum. 
Iliis mav be described as the chief “ dinperston ratio" of tlio sub- 
stance. But with the help of the formula given above there is no 
(liiScultv in providing a measure of the dispersion which shall be 
indepcmieiit of the particular wave-lengths selected for observation. 
Snell a measure is afforded by tlie “dispersion constant ” of the 
equation . 

This constant represents the square of the wave-length of the 
lomiaant absorption band. If the band were so far removed into 
he extreme ultra-violet that ,V became negligible, the substance 
.ould obey Biot’s law: o = i/,V-, the rotation being inversely pro- 
lortional to the square of the wave-lengtli. Biot’s law appears, 
ndeed, to express the lower limit of dispersive power as it would 
e observed in an absolutely transparent medium. Such a medium 
.DCS not a]»penr to exist amongst optically active compounds, and if 
t did its optical rotatory imwer would probably be reduced to the 
anishing point. In all the actual eases that liavo been studied 
he dispersion is increased by the presence of absorption in the 
■Itra-violet region, whereby ,\- is converted into A- -A,,-. The 
tester the wave length A^ of the absorption baud, the greater will 
e the dispersive power of the medium, at least until the band 
asses over to the infra-red side of the wave-lengths under con- 
ideralion. This increase of dispersion depends directly on the 
iagmtiide of .Aq", which is thus a measure of the dispersive power 
I the medium as distinct from the dispersion, which seems to be 
’•separable from the phenomenon of optical rotation in every 
sauium in which it occurs, 

h is rejjiarkahle tliat the dispersion ratio 0,359/05455 never seems 
a fall mucli below 1'630, whether in quartz, in water, in a hydro- 
VOJ,. cm. 4 ^ 
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carbon, or in simple compounds containing carbon, hydrogen and 
oxygen, provided that these do not show anomalous rotatory dig. 
persion. In all these substances there seems to be a dominant 
absorption baud between \o2=0'01 and 0'02. It is therefore con 
venient to. take a substance for which as possessing 

dispersive power, and to measure the “ dispersive power " of anv 
other substance by the constant IOOXq^. On this scale, the "dis. 
persive power ” of the simpler alcohols would be about 2 0 units for 
magnetic rotations, and 2'8 units for optical rotations, whilst tlij 
dispersive power of carbon disulphide (magnetic) would bo as high 
as 4'8 units. 

Exact Form of the Curves . — In view of the small magnitude of 
the readings, the formula for the rotatory dispersion in organic 
compounds could not be tested with the same accuracy as in the 
case of quartz. These readings were taken to six or seven significant 
figures, but even then it was not possible to detect the influence of 
more than one of the two known infra-red bands, nor could the 
position of the second ultra-violet band be determined even 
approximately from readings in the visible region of the spectrum, 
When investigating the simpler organic compounds, it was not easv 
to take readings which could be relied on to 1 part in lOOC; 
that is, one or two hundredths on a reading of 10° to 20°. It was 
therefore impossible, in the case of substances of normal dispersive 
power, to determine whether the dispersion was influenced by more 
than one "free period” of vibration; such a question could onlv 
be answered by increasing the magnitude of the observed rotations 
and by extending the readings as far as possible into the ultra-violet 
and infra-red regions of the spectrum. 

From the practical point of view, however, it is a distinct 
advantage that these requirements can be set aside by using a 
simple formula which expresses the form of the curves beyond tlie 
limits of accuracy which are possible in ordinary observations, 
Even in the case of quartz, if the dispersion ratios are taken out 
to three places of decimals instead of six, no errors greater than 
O’OOl are introduced when the figures are calculated with the help 
of the simple formula now put forward for organic compounds. 

Numeriml Data . — In establishing the form of tbo rotatory- 
dispersion curve for the simpler organic compounds, it was impos- 
sible to come to any satisfactory conclusion on the basis of a iew 
readings taken with a small number of selected substances. Even 
in reading the sodium and mercury (violet) lines, it is easy to make 
an error of, say, 0’02° in the observations and 0'002 in Jlie 
dispersion ratios, whilst in the case of the lithium and cadraiuni 
lines the errors may easily be twice as great. For this reason great 
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importance attaches to the cumulative evidence afforded by the data 
collected together in table I. Each figure in this table represents 
an average figure obtained from some 20 to 100 settings of the 
instrument, so that the number of observations condensed into a 
jiagle table can scarcely be less than 20,000. The value of this 
jccnmulation of data is at once seen in the third panel of the 
table, which contains data for 17 alcohols, 6 acids, and 2 paraffins. 
^Vhen the dispersion ratios for these 25 substances are averaged, 
{ 1,6 agreement with the calculated figures is practically perfect, but 
the individual values are seen to vary by + 0'003 in the case of the 
yellow sodium and green cadmium readings, by + 0 005 for lithium 
jeJ, +0'008 for cadmium red, and +0-01 for cadmium blue. 
significance attaches to variations in the violet to green ratio (which 
is probably subject to an error of +0-002), as this was merely used 
to decide which substances should be included in each of the 
different panels. 

The substances included in the lower panels of the table are not 
only more dispersive than those in the earlier panels, but also have 
much higher rotatory powers. Their dispersion ratios are therefore 
much more accurate, and show an extremely satisfactory agreement 
with the calculated ratios in spite of the relatively small number 
of readings which are included in each average. 

Mignetk and Optical Rotatory Dispersion .—It is not proposed 
to discuss at this point the validity of Wiedemann’s law of the 
proportionality of optical and magnetic rotatory power throughout 
the spectrum, but attention may be directed to the proof that is 
oow afforded of the identical form of the two types of dispersion 
;urves. Most of the data in the table are for magnetic rotatory 
iispersion, but identical formula have served for the calculation of 
jptical rotatory dispersion. This is seen most clearly by the 
dentical values, shown in the first panel of the table, for the 
optical" and “magnetic” dispersion ratios for quartz. The state- 
lent is also true of substances which do not obey Wiedemann’s law. 

[s particular, it may be noted that the dispersion ratios for phenyl- 
ithylcarbmol (opt.), shown in column 6, agree very closely with 
lose for allyl alcohol (mag.), as well as with those calculated from 
he formula. The magnetic values for this carbinol, on the other 
and, are found in column 8, in close agreement with the ratios for 
he optical and magnetic rotatory dispersions in phenylmethvl- 
arbinoj. 

SrapMc Representation.— When the rotatory power of a substance 
i plotted against the square of the wave-length, the dispersion curve 
' normal) is a simple rectangular hyperbola running asymptotically 
e zero rotatory power at infinite wave-length and to infinite 

4 A 2 
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Form of the Rotutory-di 
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tatory power at a wave-length corresponding with the natural 
^ of free vibration in the molecule. 

very simple method of testing the form of the dispersion curve 
■ to plot the reciprocals of the rotatory powers (or of the dispersion 
ratios) against the squares of the wave-lengths, using for this 
purpose the following data: 

T j 670 ^ Cd 6438 Na 5893 Hg 54G1 Cd 50SC Cd 4800 Cd 4678 Hg 4359 
0-4143 0'3-173 0-298-2 0-2587 0-2301 0-2189 O'lSOO 


If the simple dispersion formula is valid, the observations will 
then ^ straight line. An accurate straight line would 

only he obtained if the dispersion obeyed the simple law: 

If two terms were required to express the dis- 
persion, ,aa in the case of ethyl tartrate and other "anomalous” 
substances, thus : 

the reciprocals would no longer plot out to a straight line. The 
accuracy of the observations would not, however, usually be sufBcient 
to detect the presence of a second term of similar sign unless there 
\rere a considerable difference in the magnitude of the two 
dispersion-constants.” 


Summary and Conclusions. 

(1) The rotatory dispersion of a large number of simple organic 
compounds may be expressed by the formula : 

where h is the "rotation constant” and is the "dispersion 
constant” of the substance. 

(2) The "rotation constant” k is numerically equal to the 

' absolute rotatory power,” o^, which represents the rotatory power 
of the substance for a wave-length such that — A^^ssl. 

-Measuring A in microns, this wave-leugth is a little greater than 
1ft, or 10,000 Angstrom units. 

(3; The "dispersive pow'^er” of a substance is conveniently 
measured by a unit which is numerically equal to IOOAq^. The 
magnetic dispersive power of the simpler alcohols is about 2‘0 of 
these units, whilst that of carbon disulphide is 4*8 units. 

(4) The formula can be applied both to magnetic and to natural 
rotatory powers. 

(o) The rotatory-dispersion curves for normal substances may be 
plotted out as simple rectangular hyperbolae against the square of 
the wave-length, or appear as straight lines if the reciprocals of 
the rotatory powers are plotted. 
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CXVI. — Ferezone. 

By Frederic George Percy Hemfry. 

Perezone (pipitzahoic acid) is a crystalline compound occurri„„ 
relatively large quantities in the root, “ Eaiz del Pipitzahaac “ ci 
a plant, Persia adnata, found in Mexico. It was first e?niiiaiie(i 
by Weld {Annahn, 1885 , 95 , 188), and has since been the suhjpj, 
of extended investigations by Aiischiitz and l.eather {Ih-r., ijgj 
18, 709, 715; 1886, 49, 709) and Mylius 1885, 18, 936), 

whose more important results may he summarised as follows, 

Perezone has the empirical formula C.sIIooO., forming s,-iits^ 
CjjHjjOjM, due to the presence of a phenolic group. It has also 
the properties of a quinone, iu that it (1) possesse.s a deep oratigp 
colour, (2) is readily reduced to a colourless substance, which is 
quickly rooxidised spoutaneously in the, air, and (3) yields with 
aniline and other amines, ainiuo-derivatives, sucli as aniliiiopcrczoiif, 
C,,n, 803 (NlIPh), which are hydrolysed hy boiling with dilute acids, 
yielding liydroxvperezono, CjaH.,,, 04 . The latter substance is 
dehydrated by concentrated sulphuric acid, yielding perezinono, 
CisHisOs, which has both quinonoid and plienclic properties, 

Perezone contains an unsaturated linking, for it yields an unstable 
dibromide. 

Attempts to obtain definite compounds from it by reduction, the 
action of .sulphuric acid, phenylhydrazine, or hydroxylamiue, or by 
distillation with zinc dust, as also an attempt to prepare its ethyl 
ether, were niisiiccessful, but an acetyl derivative, to which reference 
will be made later, was obtained. 

The general beliavionr of perezone, and particularly its similarity 
to hydroxytliymocpiinone, led Anschutz to suggest that it is a 
hyvlroxvhcuzoquiuoiie, containing not more than two sul:i,slilueiit 
aikyl groups, of which one is unsaturated, and lie proyiosed the 
following embryonic, constitutional formula; : 

'll! 0 
( 1 ) 0 
rb OH 
i,.| Cv,llC->ii,i i " 

(j/i 1> 

■\v]l.'!V 

No further investigations of this ncid Jippear to have been carried 
out until 100(5, when Saudors {P., 22, 13'1) lirieily recorded the 
results of a number of experiments with it. Sanders rejects the 
established forniuja, and proposes in its place hut the 

reasons for tins chantre are not pveri. lie also states liud hr 
prolonged lieating above its melting ])oint it loses carbon • 

and carbon dioxide, giving at first a lemon-yellow anblimaltu 'iviik'li 
melts at bS — and finally a beautifully crystalline, culourles: 


CkH., 


flD 

|(P 


0 

0 

OH 
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bliinate, which ia insoluble in water, but soluble in most organic 
^oh-ents. This compound^ CuH^Og, crystallises from acetone or 
beiizpne in glistening prisms, melting at 140®, and having an odour 
f oatiiphor. Its solutions are optically active, a 2 per cent, solution 
■ alcohol having ^t 25®; it does not react with hydroxyl- 

■iinhie or aniline, but with acetic anhydride forms a compound, 
C TI crystallises from acetone in square plates, melting 

aUl'ih’l5“” 

He further states that perezone is optically inactive, does not 
contain methoxy-groups, and yields, on fusion with potassium 
hvdroxide, methylhexylene and butyric acid. He states that 
perezoue seems to behave as a liydroxy-ketone. 

Perezone had not been the object of any later communication 
than Sanders’s paper [Joe. c/f.) at the time wlien this work was 
carried out, and since it exerts very marked physiological action, 
havin'^ purgative properties for which it is much used in Mexico, 
it was deemed of interest to exaiuiue it carefully in order to con- 
tribute further to the knowledge of its constitution. Owing to 
circumstances, it has not been possible to complete the work, and 
as it is improbable that the author will again be able to take up 
this problem, the results so far obtained are given in the hope that 
they may be of assistance to any future investigator.*’ 

Ill tlm first place, it was deeitied of importance to establish the 
enipiriral formula of perezone by molecular-weight determinations, 
for Sanders's forniula, C 3 f)Hj 40 .„ appeared to be highly improbable 
ill view of the fact that the salts analysed by Weld and Anschutz 
and Leather were derived from the formula Ci 5 H. 2 oO^ by the replace* 
iiieiii of one hydrogen atom by a monobasic metal. This was 
accordingly carried out both by tlie oryoscopic and ebullioscopic 
methods, and gave results in agreement with the formula C 2 -H.-,;, 05 . 
All ultimate analysis confirmed this formula. Sanders’s formula 
for perezone is therefore incorrect. 

It next seemed of interest to reinvestigate Sanders’s colourless 
sublimate, melting at 140®, and the compound, CjiII-qOjq, 

melting at 111 — 115®, which he obtained by the action of acetic 
anhydride on this sublimate. Tlie action of heat on perezone was 
therefore studied, and it was found that when this compound is 
heated to ‘210® an exothermic reaction takes place, the temperature 
rising lo about 270®. and carbon dioxide, water vapour, and an 
inllamiiiable gas being evolved. The residue, wliich forms a 

-U: ; ihi' ]'n-‘irnt wnrk ba4 written un ainl slmrtlv it> eotiiiiauii^ a- 

'1"'' 0’.. IPia, 29. 7-M, T'i.’liter, Jet/tr. ainl I.i-epin un 

• ]S>1.3. 395. the jiropfrti‘-< of liy<lroxyjH-re7oni- from tin* results of 

’•'liid) tiny .Idiijneh tlia eoiislitiitirm of this suhst.mer. .iiid of jMTczone itself. This 
tjijvcrs 1 ntiiciy dilferent gronn.l from the piesent paper, ninl is diseussod in an 
rddemiuru. 
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reddish-bkck varnish when dissolved in a little alcohol or ether 
deposits the compound melting at 140 — 141° (corr.) in well-formeh 
crystals. This compound may also be obtained by sublimation, ot 
by quick distillation of perezone under normal pressure, ffhej 
pure it is perfectly colourless, and magnificently crystalline, p 
contains a phenolic hydroxyl group, and may conveniently hj 
designated pipitzol. Analyses and molecular-weight determinations 
show that it has tho formula Cj^IIooOg, and is therefore isomeric 
with perezone. It is optically active, as stated by Sanders, but his 
figure [a]j, 77-9° was not confirmed, the constant value + 13 P belj,, 
obtained for the pure substance. It does not react with aniline, 
hydroxylamine, or pheuylhydrazine, and does not decolorise bromine 
in chloroform solution. When treated with an ethereal solution of 
magnesium methyl iodide, it gave a compound, C 5 -,H 2 ^ 03 , melting 
at 145°, which may be termed te.lrnhydroiniiitml. 

Pipitzol is readily acetylated by means of acetic anhydride, 
yielding a monoacetyl derivative, nceti/tpiinfzo!, CisHjjOj'CO-CH,, 
melting at 114—115° (corr.). This is obviously identical with 
Sanders’s compound, Cj,H5„0„„ of the same meUlug point. Acetyl, 
pipitzol is also identical witli llie product obtained by Anschiitr 
and Leather {loc. oil.) by the action of acetic anhydride on perezone 
under pressure at 100°. 

When acetylpipltzol is hydrolysed by means of acid, pipitzol is 
regenerated, but when sodium hydroxide is used, the product is an 
oil which could not be caused to crystallise. 

It is shown that pipitzol is identical with tlie colourless, 
crystalline compound, melting at 141°, which Anschutz and Leather 
obtained by the action of ethyl bromide on the silver salt of perezone 
in an endeavour to form the ethyl ester. 

One of the three oxygen atoms in pipitzol is phenolic, the other 
two appear to he neither hydroxylie, since the compound yields only 
a monoacetyl derivative, nor qninonoid, since it is colourless, nor 
ketonic, since it does not react with hydroxylamine, phenylhydrazine, 
or (in so far as the oxygen atoms are concerned) with magnesium 
methyl iodide. No definite products were obtained by the oxidation 
of pipitzol. 

Further evidence that perezone is a quinonc has been obtained 
by the action of magnesium alkyl iodides, when aJlcyJquinohs of this 
compound were prod need. 

By-products produced in the preparation of hydroxyperezone and 
pereziuone have also been studied, and, in conclusion, a number of 
unsuccessful miscellaneous experiments designed to prepare, from 
perezone compounds likely’ to assist in tire elucidation of its con- 
stitution are briefly recorded. 
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Experimental. 

Ftrezone. 

rj'iie compo^^^ used for this investigation was in the form of 
ffP-c^olden leaflets, which softened at and melted at 

^corr.). Further crystallisation from water or alcohol 

0 not alter the melting point. 

^] 2 e figures obtained on analysis were in accordance with those 
f previous investigators. (Found, C = 72'7; H = 8‘0. ^15^20^3 

rentes C = 72-6; H = 8-0 per cent.) 

Determinations of the molecular weight were carried out by the 
cryoscopic method in benzene solution : 

0'2834 in 14‘8 gave M — 0‘403°, whence M.\V.™238. 

0'2629 M H‘82 ,, —0‘352'^, whence M.W. — 252. 

^ 15 ^ 20^.3 requires M.W. — 248. 

Pipitzol, C 15 H 20 O 3 . 

This substance is produced in yields varying usually between 
25 and 50 per cent, when perezone is heated under different 

coDditions. 

^Then 1 gram of perezone is melted in a small test-tube con- 
taining a thermometer, and slowly heated, evident reaction ensues 
when the temperature reaches 200 — 210°, for after the source of 
beat is removed the temperature rises to about 270°, whilst the 
liquid darkens in colour, and appears to boil owing to the escape 
of a mixture of carbon dioxide, an inflammable gas, and water 
vapour. When the product is cooled and dissolved in a little ether 
or alcoHoI, pipitzol crystallises out. 

Pipitzol may also he prepared by the quick distillation of 
perezone; onlj a small proportion of the substance distils over at 
a very high temperature as a very viscous, somewhat coloured oil, 
which crystallises when treated with solvents, the residue in the 
distillation flask forming a dark amorphous mass. 

It may also be prepared by sublimation, as stated by Sanders 

(/oc, cit.). 

Ten grams of perezone were heated in a glass dish, into which 
there was fitted a filter funnel, through the neck of which a 
thermometer was placed, for one and a-lialf to two hours at 
130—170°. Large fern-shaped crystals formed on the sides of the 
dish and funnel, and were always more or less coloured, since some 

01 the perezone sublimed unchanged. The crystals were collected, 
v^ashed with a little cold light petroleum, and recrystallised, first 
kom tliig solvent, then from alcoliol, when pure pipitzol was 
obtained. 
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No individual substance corresponding with Sanders’s 




sublimate, melting at 88 — 89°, was observed, but a part of v 
sublimed substance which melted at about that temperature 
found to be a mixture of perezone and pipitzol. The dark r 
left in the disli after the sublimation gave a further quantity 
pipitzol wiieii subjected to a distillation with steam. ^ 


Fipiizol crystallises from alcohol in large, colourless plates ‘ 
melt at MO— 141° (corr.) : ' 

01013 gave 0*2706 COo and 0-0738 HoO. C^72-8; H=. 8 'l 
CJ 5 H 20 O 3 requires C = 72-6; II=8'0 per cent. 


A determination of the molecular weight by the cryoscopic inetliofl 
in benzene gave the following result: 

0‘2727 in lu'65 gave Af —0*358, whence M.W. = 244. 

Ci 3 H. 2(,03 requires M.AY.— 348. 

The specific rotation was deternhtied in chloroform solution, witli 
the following result: 


a^, •) 1*2,)°; r-4*770; ^ = 2-dc?n.; [a]^ +13’1°. 

This rotation was not altered by further crystallisation of pipitzol 
from alcohol. In view of the figures given by Sanders, 77 ' 9 ° for 
a 2 per cent, solution in alcohol, the rotation of the pure compoutid 
was determined under these conditions, when the result was found 
to agree witii that obtained in cliloroform solution : 

Cj) -r0'oB°; c = 2']G9; / = 2-dcm.; [a]j^ +13'4° 

Pipitzol is slowly volatile with steam. It is fairly readily soluble 
in cold alcohol, ether, benzene, or acetone, readily so in cold etliv! 
acetate, or chloroform, and very readily soluble in these solvents 
when hot. It is sparingly soluble in cold, but fairly readily so in 
hot, light petroleum. It is insoluble in cold water or aqueoii? 
sodiujii carbonate, but is readily soluble in aqueous sodium 
liydroxide, yielding a colourless solution, from which it is pre- 
cipitated unchanged on the addition of acids or on saturating with 
carbonic acid. A dilute alcoholic solution gives, with a drop 01 
ferric cliloride solution, a violet coloration, changing to greenish- 
black. It does not decolorise bromine in ciiloroforin solution, and 
does not react with aniline, hydroxylamitie, or phenylhydrazine, 


Acetylpijjifzol, Cj 3 lI,tj 03 *€ 0 *CH 3 . 

Aceiylpipitzol is readily prepared in almost quantitative yield 
by boiling pipitzol with acetic anhydride and sodium acetate. The 
product is poured into water, and basified with sodium carbonate, 
when acetylpipiizol separates as a crystalline powder. It is washed 
with water, and recrystaliised from light petroleum. 

Acetylpipit.zol ciystallises from light petroleum in large, colourless 
prisms, wliicdi melt at 114 — 115° (corr.): 
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„ J546 gave 0'3990 CO^ and 0-1064 H^O. C = 70-4; H = 7-6. 

° C|;H2204 requires C = 70-3; H = 7-6 per cent. 

Xhe molecular weight was determined by the cryoscopic method 
ill beiwcue solution . 

0 1582 ill 1518 gave At -0-177°, whence M.W. = 274. 

requires M.W. = 290. 

The imiiiher of acetyl groups -was determined by A. G. Perkin’s 
oiethod (T., 1905, 87 , 109) : 

0-4/79 gave 0‘0954 — 

Cj-Ho-iOj requires for one acetyl group per cent. 

From tlie moilier liquors of the acid hydrolysis carried out in 
this manner, pure pipiUol was recovered in practically quantitative 
vielti. The specific rotatory power of acetylpipitzol w'as determined 
ia chloroform solution : 

ap0'9()°; (7 — 7'782; ^ = 2-dcm.; [ajp -f 6*2'^. 

Acetylpipitzol is insoluble in water, or aqueous sodium hydroxide, 
and gives no colour with ferric chloride, from which it is clear that 
pipitzol contains only one phenolic liydroxyl group. Acetylpipitzol 
is readily soluble in the usual organic solvents, with the exception 
of light petroleum. 

Btnzoylpipiizoly Cj5Hio03‘COPh. 

This compound was prepared by the Schotten-Baumann method. 
It forms colourless prisms from liglit petroleum, melting at 

154—165° (corr.) : 

0'15O8 gave 0-4131 CO^ and 0 0952 U2O. C = 74-7; H = 7-0. 

C2.,H2 .i 04 requires C = 75 0; H = 6-8 per cent. 

Uaitity of Acetylpipitzol with Anschutz and Leather’s Froduci of 
Acetic Anhydride on Pertzont. 

Anschutz and Leather {loc. cU.) attempted to prepare an acetyl 
derivative of perezoiie by heating the acid in a sealed tube with 
acetic anhydride for three days at 100^. In this way they obtained 
a colourless, crystalline product, melting at 115°, from which, 
however, they were unable to regenerate perezone by the action of 
potassium hydroxide. Tliis fact, coupled with the circumstance that 
the compound was colourless — although an acetyl derivative of a 
i\droxyquiiione should be coloured— caused them to doubt that 
t cj had obtained a true acetyl derivative of perezone, in spite of 
t e fact that analyses of the compound agreed well for inoiioacetyl- 
perezone. 

A quantity of the above substance was prepared by the method 
given by these authors, and was obtained in colourless plates aud 
pnsms from light petroleum, which melted at 114—115° (corr.). It 
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was insoluble in alkalis, and gave no colour with ferric chloride 
Millon's reagent for phenols, and was therefore complete! 
acetylated. The melting point was identical with that of acetyl 
pipitzol, and a mixture of the two melted at the same temperaturg 
as the two substances separately. Their properties are similar and 
the figures given on analysis agree with those required by 
formula CisHigO^'CO’CHj. A determination of the acetyl groupg 
showed that only one was present, as with acetylpipitzoi, and the 
product of hydrolysis left in the liquors proved identical with 
pipitzol, melting at 140°, and not depressing the melting point of 
the latter. An analysis of the hydrolytic product also gave resultg 
agreeing with those required from pipitzol. (Found, C^72'3. 
H = 8‘3. C15H20O3 requires C^72’6; H = 8 0 per cent.) ^ 

Thus the effect of acetic anhydride under pressure on perezone 
is primarily the same as that of heat, apparently bringing about 
some rearrangement of the atoms within the molecule. Attempts 
have been made by the present author -to obtain a true acetyl 
derivative of perezone by heating with acetic anhydride and fused 
sodium acetate and acetyl clilorido under ordinary pressure, but 
without result, no change apparently taking place. 


Identity of Pipitzol unth Anschutz and Leathers Product of ikt 
Actiou of Kthyl Bromide on the Silver Derivative of Pertzont. 

Anschutz and Leather {loc. cit.) also attempted to make the ethyl 
ether of perezone by heating the silver compoind under pressure 
for one hour at 100° with ethyl bromide, and succeeded in obtaining 
a very small amount of a colourless, crystalline substance, melting 
at 141°. As the compound was without colour, they expressed 
great doubt that it was the required ether, and the amount obtained 
being insufficient for an analysis or any characterisation, they were 
unable to examine ita properties in any way. The fact that this 
substance was colourless and melted at 141° at once suggested that 
it might be identical with pipitzol, which has already been shown 
to be formed by the effect of heat on perezone. Accordingly, 2'5 
grams of the silver salt were heated in a sealed tube for an hour 
at 100° with 12 grams of ethyl bromide, and after filtering from 
the silver bromide, a good yield of a colourless, crystalline substance 
was easily obtained. This was washed with cold light petroleum 
and crystallised from the same solvent, when it was obtained in 
colourless prisms, melting at 140° A mixture with pipitzol melted 
at the same temperature, and the two specimens possessed identical 
properties, such as solubility in potassium hydroxide, insolubility iQ 
sodium carbonate, violet colour turning to green with ferric chloride, 
etc. There was therefore no doubt that the compound obtained by 
Anschiitz and Leather was really pipitzol. The effect of the higher 
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ressiire employed is very noticeable in the time taken to produce 
tlie chauge, three days' heating being required to remove the last 
jjjjes of perezone when acetic anhydride is used. 

Action of Magnesium Methyl Iodide on Pipitzol, 
p}ie action of magnesium methyl iodide on pipitzol in ethereal 
solution gave rise to a substance crystallising from dilute alcohol 
in colourless, prismatic needles, which melted at 145°. A mixture 
vitli pipitzol melted at about 115° : 

0 0626 gave 0 1640 COj and 0'0530 H„0. C-71'4; H = 9-4. 

C-^nllnjOs requires C = 7r4; H = 9'5 per cent. 

This substance, tetruhydrojiijntzol, retains the phenolic character 
of phenol, gives a bright green colour with ferric chloride, and does 
Dot decolorise bromine. 

Aciio7i- of Magnesium Alhjl Iodides on Perezone. 

It has been shown by Bamberger (Ber., 1903, 36, 1G25) that when 
ijuinones of the bciizoquinone type are subjected to the action of 
magnesium methyl iodide in ethereal solution, the reaction proceeds 
in part as follows : 

0 HO R 



Other products of the reaction are quinols and different phenols. 
In the case of p-benzoquinone itself, no additive product was formed, 
and tlie author has found that quinol is almost the sole product of 
the reaction, and is formed in good yield. In order to add further 
evidence for the quinonoid structure of perezone, it was decided 
to try the action of magnesium alkyl haloids on it, and the results 
obtained prove that products similar to those observed bv Bamberger 
were formed. 

In the following experiments three molecules of magnesium alkvl 
iodide were used for each molecule of perezoue. A vigorous reaction 
took place ou dropping in the ethereal solution of the acid, and a 
black mass separated out. The reaction mixture was poured into 
ice water, and the violet-coloured solution acidified with acetic acid, 
extracted with ether, and the ether well washed with water. 

Metho/Iqniiiole of Perezone. — Clusters of fine, colourless needles 
from xylene, melting at 111—112°: 

0 1497 gave 0'3982 CO., and 0-1234 H;0. C = 72-S; H = 91. 

CijHoiOd requires C = 72-7; H = 91 per cent. 

Idhylquinole of Perezone. — Clusters of colourless needles from a 
mixture of benzene and light petroleum. Melting point 101—102° : 
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0-0801 gave 0-2143 COg and 0-0670 Hp. C-73-0; H^9 q. 

requires C = 73'4; H = 9'3 per cent. 

Propylquinole of Ptrezone . — A clear amber oil, which could not 
be obtained crystalline; it boils undecomposed at 2'J5^-05 qo 
30 mm. : 

0-1087 gave 0-2976 CO^ and 0-0926 H.O. C = 74-6; H-9-4. 

C;igH2g03 requires C = 74-0; H = 9-6 per cent. 

The general properties of the three compounds are the sauie and 
can be described together. They are readily soluble in dilute alkali 
hydroxides, at first without colour, but the solution quickly becomes 
brown, and then violet, a characteristic colour reaction given br 
this class of substances (Bamberger, Ber., 1900, 33, 3653). Xhev 
are colourless, and therefore have not the true quinone fonnula 
and are readily oxidised by ferric chloride, giving a quinone-like 
odour and a bright yellow-coloured compound. In the case of the 
ethyl compound, a crystalline substance was isolated, which melted 
at 96 — 97®, but not in sufficient quantity for analysis. It gave i 
purple colour with sodium hydroxide similar to that given tv 
perezone, was easily reduced by zinc dust and acetic acid in the 
cold, and was oxidised again on keeping in tlie air. This oxidation 
product was doubtless formed as follows (compare Bamberger, 
loc. cit .) : 

HO Et 0 

\/ j 

•A -> -Akc 

\/' \/‘ ■ 

6 6 

When warmed with Millou’s reagent, these quinole compounds 
give a yellow coloration indicating a dihydric phenol — a very useful 
reaction even when the substance is coloured as are perezoue 
derivatives (Mylius, Ber., 1885, 18, 946). 

Hydroxy perezone and its By-products. 

In the preparation of hydroxyperezoue, CjjHooO^, by the action 
of sulphuric acid on anilinoperezoue, both Anschutz and Leather 
and Mylius noticed the formation of substances whicii rendered the 
purification of the main product somewhat difficult. 

The melting point of hydroxyperezone is given as 134° by Mylius, 
and 138° by Aaschiitz and Leather, but botii gave analyses at least 
0*5 per cent, too low in carbon content. Ilydroxyperezone has uov 
been obtained in a pure state. It melts at 138 — 139° (corr.), and 
gives the correct figures on analysis (Found, C-68-2; H^7'4. 
C15H20O4 requires C=:68-2; H^7'6 per cent.). Two by-producte 
have been isolated in the course of its preparation; one is a 
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O'jjHioOi, melting at 166 — 167° (corr.), the other a 
wliich does not melt at 300°, and of which the empirical 
foiiiinli lias not been adduced with certainty. 

obtained a compound, melting at 163—168°, as a by- 
jrodiict ill the preparation of hydroxyperc/one, but it contained 
(iiioriiie o"i'’g the use of hydrochloric acid in the reaction, and 
tiieri'forc not identical with the substance mentioned above. 

11 , e Ijy product of hydroxyperczone which does not melt at 300° 
jpjjfarJKi be lacntical with an impurity of Hiis siihstance encoun- 
.{led by .Vuschiitz and Leatiier in quantities too small to permit 
„i analysis or characterisation. They state only that it did not 
melt, but dycomposed at a high temperature, was fairly readily 
,o!ab!e m alcohol or acetic acid, but almost insoluble in etlier or 

lit'iizeno. 


Suhlance, C,jH,oO,, m. p. 166 -167° (corr.). 

This cumpouiid was once obtained when some hydroxyperczone, 
prejiareii in the usual way, was dissolved in xylene and set aside in 
1 corked vessel for several mordhs. It was, however, always found 
ciraoderale quantities when preparing perezirione, C,.H,sO.,'(J[ylius, 
'if, at., p. Oil), and was isolated as follows. Concentrated sulplmric 
seiJ was ])onred on to liydro.vyperezono, and the mixture warmed 
a 60-70° for five minutes, the liquor was cooled, and water 
csuiioiisly added, keeping the temperalnre of the solution below 
until a slight, permanent cloud apjioared. After some time 
s (lark green substance crystallised out, and was vecrystallised from 
sn'oliol vitli the addition of animal cliarcoal. A mixture of the 
iijove-ineiiliimed substance, which does not melt at 300° and 
snother compound was obtained in this way, and the latter was 
separated by means of benzene, and crystallised from this solvent 
witii tlic addition of light petroleum, in dusters of oraime needles’ 
laelting at 166-167° (corr.). On further dilution of the acid 
.'ntcer liquors, perezinone crystallised out, and after recrvstallisation 
Hi obtained pure, melting nl 113-14.1°. Compnimd' 166-167° 
med at 100°) ; . o id/ 


0 1403 gave 0-3565 CO., and 0'U764 11 , 0 . (m. egm. 

'"'OOO 0- 34-28 CO, „ (1-0506 RX). C - 69-0 ; ir-. 5 -<l." 

requires 69-3; H-6 I percent. 

It n readily soluble in mo.sl organic solvents and insoluble in 
It 13 instantly soluble in dilute sodium hydroxide or sodium 

n.a perezoile (perezinone 
A" ’Cfl'' '‘m ™ ■'tP^npitated unchanged bv acids. 

- “ tic and solution is quickly rendered colourless bv reducing 

Tiil/T- by contact with the ain 

TOt cm ™''>p™nd heing a hydroxyquinone 

4- 1! 
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like iierezone, and as Millon s reagent gives a deep red C(do;,r 
one phenolic hydroxyl group is present in the molecule, 
chloride gives a purple-brown colour to an acetone sohuiot, p 
does not combine with aniline, a fact which indicates tliat ai' 
positions in the ring are already occupied. 

Perezinone, which is formed by loss of water 

liydroxyperezone, C1-IL0O4, does not inself combine with anilinp. 
the same reason, and it is probable that the compound in que^ti.ii 
is formed from perezinoiie by replacement of two hydro^c-’i ntoir; 
of one of the side-chains by an atom of oxygen, since the rin:; nsie:?, 
in eacli appears to be identified : 

^15^18^3 *^ir.^irp4 

llvdroxyperozone. Pcreziuone. Substance, m, j-, lOi-]!’,;' 

When this substance, melting at 166 — is boiled for 
hour with an alcoholic solution of aniline, it is entirely convened 
into the substance which does not melt below 300*^, the second 
by-product in the preparation of liydroxypcrezouo. This iiucre<iiiij 
change has not, however, been investigated further. 

Siih,<fa/icr vh'u'h i{ot& »oi tmU hclou: 300®.- -This suh.sl<uico w?,- 
first observed by Anschutz and Leather as an impurity in liydro.vy. 
perezoue. Tt may be separated from crude liydroxypcrezo’io liv 
fractional crystallisation from alcohol, in which it is less solnbh 
than the latter, and, as mentioned above, it is also obtained in the 
preparation of perezinone, and by the action of alcoholic aniline di 
the substance CYJl4f,04, iiielliiig at 166 — 167®. It crystallises frc-i:i 
alcohol in bronze-coionred needles, and gives on aualy.sis lijarej 
which are not readily to be e.xplained. It contains no nitrcL't-ii: 

0'1036gave 0'26iLl CO..and O’OolO H-O. 0- 68 76; ll-d d, 

0TU5S „ 0’2660 Cd. „ 0-0516 lU). 0=^08 6 ; II .-^r 7 

It is readily soluble in dilute sodium hydroxide, giving a red 
solution, and also in sodium carbonate. No colour is given win; 
ferric chloride. Zinc dust and acetic acid easily reduce h 10 
colourless solution, which, however, rapidly resumes its forn'i-r red 
colour on keeping in the air, thus resembling perezune ; like th? 
latter it is also not reduced by sulphurous acid. The qniiirnc- 
structure is therefore jirobably present. 

Attempted Aceti/lution of Uydro-nj- and A tnina-iit if . 

Anschutz and Leather failed to obtain a (Ty.^lalline inety! 
derivative of liydroxyperezone, and the aiulior lias I'ciii'i tnc 
although aceiic anlivdride apjiears to react with lliis ^iili-TaiKW 
only a pale coloured glue could be obtained. This glin* clcst-y 
resembled that produced by the action of acetic aiiliyiiiihc c;; 
perezone, and the fact that both were without any cliaiHcterniiC 
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„„I!10I1L' il' conceivabli: that a rcairaiigeiiieiil of the 

Iiuiiis in the molecule of hydroxyperezone is brought about by this 
.'rpainH'it just as occurred in tlie case of perezone itself. It was 
ilieipfnrc imicli to he regretted that a crystalline compound could 
,,„t 1,0 obtained in order to obtain further evideiice on this point, 
Aiiiino]ierezo“e witli acetic anhydride also gave a similar clear 
from avliiclL no cry.stalline prorluct could be obtained, Wlien 
bailed in alcoholic solution with zinc chloride, aniinoperezone forms 
,,n a(l',iili''e product, which crystallises from alcoliol as a blue 
poa-der, and contains cldorine. It appears to be tlie •.iucuMuride . : 
O ldOO gave 0'0148 ZnO. Zn = 9'86. 

ree|uires Zn=:9'87 per cent. 

Various Experiments with Perezone. 

Atteinpls were made to isolate the colourless reduction product 
through its acetyl compound by boiling perezone in acetic ,inhydride 
ivitb zinc Just. Ill all cases, however, the whole of tlie acid was 
recovered iinclianged, being oxidised back by the air. JIany 
esperimeiits were made with a view to obtaining some clue to tlie 
ooiwlitiilioii of the side-chains by oxidising with potassium per- 
il, aiigariate, potassium dichroinate, etc,, and by fusion with potassium 
iivflro.virle, but no crystalline compound could ever be isolated A 
lion-crystalhiie acid portion, which liad a strong odour resembling 
dial of butyric acid, and traces of a phenolic substance were the 
only iudicalions obtained during tliese oxidations ,ind fusion 
(.vpeniiieuls; also n cliaracleri.stic sweet odour wa.s always noticed 
wiiicli somewhat resembled tliat of amyl acetate. ' ’ 

.ttteiii|its at bcnzoylalijig perezone by the normal .Scliotten- 
Biiuiuimn method were entirely willioiit success, .ami this is not 
simiimig, seeing that allemphs at acetylation hy boiliim with 
itetici anhydride and fused sodium acet,ite or acetyl chIoride° under 
ordni'iry pressure were also unsuccessful. 


Ad/hudani. 

Fifliter, .Jetzer, and Leepin (.1, 1913, 395 , ], 5 j 
■owiil hat hydro.xypcrezone has the properties of a 3 : 6-dihvdroxv- 
^-':iialiyyl-;/-benzoniniione ; 


an-'] 

oxvc 

Hyd 


^CO-C(OH)=^^ ■ 

biat It yields c/3-dikelol,nlyric aeid on treatment with ozoiAsed 
lie hitter result is accounted for by the suggestion tliat 
hiepenyl, and K must then be hexyl, since r'^RI^cH 
r«-v,vpeie/.one would then have the folhiwmg constitution ■ ’ 




ini 
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It should be pointed out, however, that the formation 
fltS-diketobutyric acid can be explained at least equally well ly 
assumption that Ri = methyl, when R would be octenyl, as folicw, 

Fichter, Jetzer, and Leepin explain the formation of pei tzi,irj,;e 
Avhich is obtained by the dehydration of hydroxyperezonc iviiij 
concentrated sulphuric acid by the assumption that the lollowia; 
condensation takes place : 

CHj-Cil ' 

Since perezone docs not imdergo a similar deliydration witL 
sulphuric acid, they ascribe to it tlic formula : 


The evidence for the nature of the side-chaius is, however, 
inconclusive, and this constitutional formula can therefore only In? 
accepted with reserve. 

Tun Wkllcumr Ciiemic\l ‘Woiiks. 
l)Al>TFOr.D, Kf.nt. 


(jXVIT— AhsorptUrii, Spectra of Various Bunt- 
((tires of Benzene. 

By John Edward Bluivis and Nial Patrick McClelasd. 
The aim of this communication is tc describe a series of observations 
of the absorption spectra in tlie ultra-violet regions of vantiiis 
derivatives of benzene in various physical conditions, and pa> 
ticularly the vapours of these substances, and to see how far tlii 
absorption is modified when different side chains are introduced, and 
especially the nitro-groiip. ^ ^ 

The substances examined were the following: phenol, catEcno: 
guaiacol, o-, m-, and p-cresols, a-, m-, and p-chlorophenols, o-, »■, 
and p-chloroaniliues, benzaldehyde, acetophenone, beuzoplieiione 
nitrobenzene, o-, m-, and p-diuitrobenzencs, o-, m-, and y-mtio 
toluenes, o-nitroplieuol, u- and p nitroaiiisoles, o-nitroaiiiline, o-, a- 
and p-nitrobenzaldchydes, and lutromethane. In some cases it^ 
impossible to examine the vapours of the isonieridcs because oi 
comparatively high melting points. 
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TiiP experimental methods have been described before. The 
taJiiiiiiiii S])ark and the acetylene lamp were used as sources of the 
radiant energy. 

j)/, Oil)/.— Hartley, Dobbie, and Lauder (T., 1902, 81, 929) showed 
that solutions of the substances had one strong band, the head of 
rvi'.icli is at about 1 /A 3670 (.\2720). This was confirmed later by 
jjalv an<i Kwbank (T., 1905, 87. 1347). 

yiie v.apoiir of this substance has been studied by the authors, 
jiid the following phenomena were observed at the temperatures 
rf .150 and 60° in a 200 mm. lube. 



V.W. — very weak; 

w-.-weak; f.slr. 

= fairly strong 

ft;-,=:Etron^; diff. 

— diffuse. 






60 . 

60' 

70 [iiiii. 

70 iiun. 

100 «iim. 

100 )U!(|. 

X 

K 

A 


A 

;2?12 v.\f. 

21641 v.w. 

2.812 

V. w. 

2.565 str. 


263S 

2801 


2560 w. 

•'1 iJf'O 'V, 

f-str. 

•2794 


•2.55S w. 

[jrsj v.w, 

2631 v.w. 

278.8 

w., wifle 

2552 w. 



2030 „ 

2784 


2549 w. 



262S „ 

27S0 v.w. 

2f)40 w. 



*2625 sfr 



25311 V.w. 

2529 



2623 v.w. 

2775 

, , witic 

i>' 


2618 w. 

2769 w. 

25-21 ,, 


27.i7 v.it. 

*2613sti'. 

2766 f. .'•ti. 

2520 „ 


i'd? w. 

2611 w. 

2761 


2518 


27.'1 f.slr. 

2C07 w. 

( 2760 j 


2.'.16 „ 


'2r-J9 v.w. 

*2604 f. -sU'. 

str. 

2514 ,, 



2603 w. 

(2748) 

•2510 „ 


273S 

2597 

2744 v.w. 

2509 ., 


2735 

* 2.593 

2738 


2504 „ 


2:S2 „ 

^2580 str. 

2735 


2500 „ 

' 2''J? w, 

2578 v.w. 

2732 



2,2ii w. 

2575 

*2572 f. .str. 

2565 V, w. 

27-29 V 

V. Gi'iioval alisorntioQ 


2719 w. 

2;'2..) w. 

2722 w. 

•K'gaji at A 2-2‘20 


L'llfi W. 

*2560 w. 

•2719 w. 

.53 I'nnds, 

■2,10 l.sLr, 

2558 v.w. 

2710 w. 


2711 ' w. 

'2552 f. ,ttr. 

2710 5 

ir., wide 



270+ w. 

2.549 v.w. 

/■‘’ro+'i 



2700 w. 

*2r.4() „ 

■' tM 

(26701 

v(-rv (lift. 



w. 

*2530 w. 



2')?1 w. 

2529 T. w. 

2663 , 




iMliP .qr,, wj.ie 

25.21 

26.51 



.O'i ,, 

•2.520 w. 

2644 



r,.l 

[ 

20 ' 1 w. 

•2677 w. 

2518 .. 

2.516 .. 

•2641 

263S 

i - "H 


U'L.' .srr, 

25.14 ,, 

263.^ 

■f, ^ 


M'iP \v. 

2510 „ 

•262.5 1 

i = 


v.w. 

2509 

(■ 26-23 V 

§ I 


,, 

25.04 ,, 

to * 

* ~ — 


'liii. 

v.w 

2.500 ,, 

1 2600 1 

^ "T* “ • 



i-neral nhsnrj.tioii 

' 2."i93 
•2.'’80 

-[ft = 



l/fX-iii al \ 2180. 

2.178 

L 



76 I'.tik]'-. 

257.'i 
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It is seen tliat the absorption spectrum of the vapour of 
consists of a maximmn number of 76 bauds, which, with iiKTeasin, 
temperature, coalesce into a single band resembling that oh^ervoa 
in the solution. The spectrum does not show any resemblanoe t, 
that of benzene, as described and measured by Hartley 
1907, .1, 208 , 475). The hydroxyl group has entirely clia)ige,| tlj, 
type of vibration of the system, as does the amino-group in anilint 
(Purvis, T., 1910, 97 , 1546). 

The most marked feature of the spectrum is the long snies oi 
equidistant bands marked * in the table. These bands are verv 
similar in appear, anoe (save that the more refrangible ones are 
weaker), and are situated about 10 units apart. If the sja’ctn (,i 
jjheuol ,011(1 of anisole (Purvis and McCleland, T., 191'J, lOl.JfiPjj 
he ronqiared it will be found ibat these bauds, with milv uvo 
e.xceplions, appear in the two sjiectra. The aiiiscle bamls :,re, 
however, slightly wider than those in phenol. The two sixatn 
show verv close resemblance in most respects, and, with the dij. 
persioii used, it does not op])ear that there is any appreciable sliiit, 

It should be added that the spectrum of aiiisole (Baly and 
Ewbank, /or. ril.), in solution, is described <is having two Ijanri;^ 
whereas that of phenol has only one. 

Catechol . — Harfley has shown (T., H?!?,'?, 53 , 651) that solmiom 
of the substance have one large strong band, the head of whitli 
is about at l/\3660 (.\ 9730). 

The substance ivas jilaced in a 100 mm. tube, which was exhausted, 
so that tiie inside (iressurc w,i5 about 12 mm. It was then e.xamiiicd 
at wirions temperatures, and the following phenomena were 
observed ; 




X 

JOOh 

2R00 w. 

As Ucscril'cil at 90\ but tlic I’aufb 

2s04 w. 

■J“S7 w. 

were stroiigcr. 

2704 w. 

27S9 \ 

Oeiuaal absorjhion iicgflii at A iljA'l, 

Itt ! w. hiir, 

27S4 ) 

27:J6 

fi bainU. 


Genoral Jilisoi j»tioii 
began at X li240. 

6 bands. 


GuciiaroJ.— Baly and Ewhank {loc. of.) sliowed that Uif? polunpn 
of the substance has or<e band, the head of whicli is at about 1 , A Sth'J 

('^^'■ 0 )- , , . 1.1 
Ap the melting point of the substance is «‘ 0 ii 5 iderably lo\vci ^ 

that of ratechol, its vapour was much more easily e.xanhned. bi. 



OF VARIOUS DERIVATIVES OF BENZEXE. 


mi 


was placed in a 200 mm. tube, and examined at various tem- 
and pressures. The following phenomena were observed : 

90'. 

92^5 mm. 

Kays were ab.-'orhed 
between A 2880— 
A 2495 

Gciicval aljsorption 
lK‘gaD at A 2400. 

1 strong band. 


Tiiorc are (Iierofore a series of fine hands in the vapotir of the 
sabitaiii’e, M'hicli, at the higher temperatures and pressures, coalesce 
iii'o a single large band comparable with the solution band. The total 
iiiitiluToi iMiidsis much less than was fonnelin Ihe, vapour of phenol. 

Hartley and I.eonard (T., 1909, 95, ,34) describe a 
iiOTciv iwiid at .\2,"),38, and hroail bands between \ 2390 to 2332 
::i'! A 3030 to 2575 in the vapour spectrum of tills substance. 

0 -. m-, and p-fOY so/s, — The absorption spectra of solutions of each 
(i tliese siih.si.snres iiave heeii shown bv Hartley fT., 1888, 53, 041) 
1 ', cxhiliit one large band, ihe bead of which is at about 1 .\3650 
^,\27I'.l). 

ri-'’r,,,7/._The absorption spectr.a of the vapour of the substance 
ilia L’lW nun. tube and at various temperatures and pressures showed 
till' folknviiig ijheuomena : 


,• weak 
-t 2797 


dilf. 


I 111 A 

baiji.b. 


60^ 

868 inm. 

A 

2888 V.W., «lilf. 

2822 „ „ 

2816 i 

to [sir., tliff. 
2783) 

The rays were then 
weaklyal>sor'»ed, 
blit the follow- 
iiigbaiidssliywed 
Ihroiigli : 

2754 w. 

27441 

to I'V. (liff. 

260’) 

General absorption 
I'Pgan at 7 2240. 

4 bands and 1 
•Stronger band. 


I'ljon, 

'!50 


89.3 mm. 

2841 V.W., (HIT. 
2840) 

to pstrong band. 
25781 

General absorjitioii 
began at A 2280. 

1 weak band and 
I very strong 
band. 


45 . 

8^9 mm. 



i'bt- ri'.ys wt*re weak 

''"’.vvet-n 2775 and 


v.w. 

20s6 f.str. 

'•'ii'rMl .•ibsnr[>lion 
'-.■yaii at A 2190. 

5 banda. 


'lO', 

S.'D Him. 


A 


2S2.5 w. 


27.51 I 
27-13 str. 


2732 

2.^S0 


General absoipiion 
iiegaii at A 2225. 


3 weaker ban-is .and 
1 large band. 
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ui-Cresol . — The absorption spectra of the vapour of tlic 
in a ^00 mm. tube and at various temperatures and pressures sliov p,j 
the following phenomena: 


45*. 

Soil mill. 

A 

2778 f.str. 

2771 

2766 

2754 v.w. 

2732) 

lo Y.W., (liH. 
2691 J 

2684 Y.W., wule 
264-.1 v.w. 

2638 ,, 

2633 
2630 
2623 „ 

2618 „ 


60\ 

865 nun. 

A 

2820] 
to - str. 

2760 J 

2754 V.W., iliif. 
2745] 

to - V. sii. 

256>S j 

General absoipliu!) 
i)cgan at A 2250. 

weaker bands ami ] 
large .«troii” l-and. 


Genera! absorption 
began at X 2190. 

12 bands. 


])-Cresol . — Tlie absorption spectra of tlie vapour of the substance 
ia a 200 min. tube, and at various temperatures and pressures, 


showed the following plieuomeii.T : 



45 

b 4."- 


00'. 

60'. 

_H»G nini, 2^6 Jim:. 

326 nmi. 

326 III It:, 

A 

X 


A 


2550 v.w. 2699; 

V.W. 

2S69 v.w. 

Tin- rest of u,f 

2.ii41 v.w.. ij.irr. 2680 i 


2850 f. m. 

hands w(.’]'e a- 

2840 

.. .. * 

:\y.. \vi<ir 

2841 w. 

described lU I.'', 

28-28 

>tr. diir. I'll 2664 1 


2840 w. 

bill al f!'}' 


less re- 2647 1 

1 

*•2837] 

tliuy a^ipi'Uv:; 


frangible * to 

•W., widi- 

to -sir. 

.'trojiger, 


.ide 2630 1 

1 

2820) 


2823 

w. 2626 v.\v,, narr. 

2S23 w. 

General hi'oriiiion 


?1). dill’, on 2623 


2812 v.w. 

a2260. 

'2807 j 

1 h?H u- 2C20 


2808 ., 


to 

1 frangible 2618] 

1 

*2807] 

23 bauiK 

•2794 j 

.^ide. * to 

Iv.w., ilitf. 

to -f. ^ir. 



, str. difi'. 0)1 2603] 

f 

■J794 1 


*2775 

1 re- 2590] 

1 

‘278'2 V.W.. flilf. 


1') 

l' frangible * to 

Iv.w., diff. 

2778 „ „ 


2760 

1 ,icle. 2577 J 

1 

*2775) 



2709] 

‘ Jo w.. will 
•2702 I 


General absorption 
A 2200. 

iS band.2. 


to 

2759 J 


2 ' 

2741 
• to !- 
2732 J 


Tim bauds luarkcd are wide and sharp on the more refrangibh 
side. 'Hiev ajrpear to correspond with the bands marked similari} 
in. phenol, but are much wider. 
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■[■i.f. vapour bands are wholly unlike the single solution hand of 
1 ^ of substanees, althongli at the higher temperatures and 
^jes^nres there is a tendency for these bands to coalesce into one 
baud not unlike the solution band. Also, it should be noticed 
tirt the vapour bands in each of the substances are much fewer 
•, iiuinher than in phenol vapour; the spectrum of the para- 
ierivative alone shows a marked resemblance to that of the parent 
^iibstauce; and that of the meta-derivative, and, still more, that of 
Pue oriho compound, appear to be quite unlike it. 

Q. ni , and p-6'A/orop/jc»ofs. — Alcoholic solutions of various 


Fiu. 1. 

froriucuc'n .•<. 

'M 38 JO 42 44 10 4> 


l.'i, 


‘T 


e\\ IT 




\Vr 


•■•■A 


'v 


// 

tt’/V 


\ 


X'V 

A\ 


! 30 iiiii). 

; -V/100 


c30 mill. 

— M/.K-OCi 


' T T. 


A/' \'- f 

/• 30 linn. 

\-^ ' ^ i 1/ K'.OOO 


f \ T%.V\ 






1. JJ'riznhh'hvdf. 

II. .icff-ciphenoiic (iiasli anil Jut lin-.- . 
III. o-CUoropfir}tol. 

I V. m-CJilorc-pIi''nrd (Jasli anJ twu J-.t.' 
\'. ])-CJiIorophrnr.l (lirik'-ii line). 


sireii^th? were examined, and a large band was found in solutions 
c: eacli of the substances. The absorption curve (Fig. 1, 111, IV, 
nin Vj show that the head of the curve of the ortho-compound is 
r.t 1 A 3380 (.\2790); that of the meta-compound is at l/.\3590 
(\f784); and that of the para-compound at 1 .\3500 (.\2So6), The 
huid cf the yhcompoiind is therefore shifted a little more towards 
hie red end of the spectrum than the hamls of the otlier isomerides. 
f'le gfiieral form of the hau ls is verv similar to the large band 
of plienol, 
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o CMorophenoJ . — The absorption spectra of the siibstiiiict j,, 
200 mm. tube at various temperatures and pressures slimvf,] ji, 
following phenomena ; 


30\ 
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SI3 mm. 

813 mm. 

839 j,n,. 

X 

A 

A 

2809 f.sl-r. 

2653 w., difF. 
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2775 / 

2616 
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2608 
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2604 
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2755 

2601 

began ;it A^4:;;o. 
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S narrow 1, and.- an] 

2734) 

2578 

1 strong Uiiici. 

to MY. diir. 

2577 ) 

2571 M 


2671 „ 

Conrral alisorpfiou 
bcj;nu At a 2240. 

21 bands. 



ra-CJihrojilieitoJ . — The absorption spectra of «i-diloroplieiiol in > 
200 mm. tube at various temperatures and pressures : 
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27 .SI v.w. 

2789 w. 

2685 ,, 

2756 ,, 

2784 Mr. 

2679 „ 

2733 

2781 w. 

2674 

2725 „ 

2777 v.w. 

2664 „ 

■.-717 „ 

2756 f.str. 

2657 ,, 

2653 

General absoridion 

2743 w. 

General al.soi'i'tii'ii 

2738 v.w. 

began at A 2130. 

273o f.str. 

2728 v.w. 

bi'gan at a 

1 3 iiamis. 


28 bail'!-. 

'p-ChlorophfiioI.— 

'The absorption spectra 

of p-chloro))lietio] in 

200 nitji. tube at various temperatures and 

pressures : 

4.5’. 


4.5’. 

S39 mm. 

839 mm. 

A 


A 

287r« v.w. 


"2785 v.w. 

2^73 w. 


2781 „ 

2844 v.w. 

fjptieral aliiSiTjitmu 

2841 „ 


bf-gaii at A 2150. 

6 baml'. 



OF VARIOUS DERIVATIVES OP BENZENE. 


1095 


<69 mill- 
X 

l >:‘16 w . 



60“. 

GO*’. 

869 mm. 

869 nini, 

X. 

X 

f28i:j w. 

2/7)8 v.w. 

1 2809 vr. 

2722 ,, 

1 2807 w. 

2707 v.w., wide 

[2808 w. 


( 2794 v.w. 

2698 „ 

| 2788 v.w. 

(2785 f.str. 

26-86 „ 

2781 v.w. 

Oiencra! al)soi-]itii)n 
began at \ 2260. 

2779 „ 

27/0 „ 

2756 w. 

30 hwU. 


w. 

I -2'^ 

I-'-!! «■. 

Ilu.jpfoJ-e the absor])(ioii spectra of llic vajamrs of o-, «/., aiii) 
jj-flilorciiilieiiols are again wliolly different from those of tlie one 
band of eiirli of tlie solutions; but, at the higher temperatures ami 
pressures, there is a tendency for the vapour hands to coalesce into 
one large baud which is similar to the solution baud. The total 
niiiiiber of bands is considerably reduced as compared with those 
of plicmil, as a consequence of the introduction of the chlorine 
510111 , Of the three isomerides, the spectriiiri of the para-, and 
Hill more of the meta-compound, appears to resemhie that of the 
parent substance ; but there is a shift of about 50 units towards 
the less refrangible, part of the spectrum. 

0 -, ill-, iii'i! p-t'liloro(i»ilines. — Baly and Ewbank (T., 1903, 87, 
135,5) slioived that in acid solutions of o-chloroaniliiie there was a 
rapid e.vtonsioii of the rays hetween about 1 ,1.3700 to r,\4300 
(\500 to ,1 2320); in m.cbloro,iniline there was a hand the head 
af wliirh was at 1; A 3700 (A 2700); and in /i-chloroaniline there 
were two bands at 1 /A 36,50 (A 27.10), and at 1 A 3750 (.\2660); 
whereas in neutral solutions of each of these substances the ortlio- 
compound showed a band at 1 ,.’a3450 (A 2900), the niota-eompound 
eiie at 1 ,13110 (A 2930), and the jaara-comjiound at 1 a33(j0 
(,\;930j. 


o-(7,/„rwii,7i'«c, — The absorjition spectrum of tile vapour of 
o-cliloroaniline m a 200 mm. tube at various teniperatures and 
pressures : 


30 , 307 

,501 mm. SOI mm. 

A 


2980 w. 

2817 V.W.. tliii: 

:’970 V.W., narr. 

2809 „ 

2?'.6 v.w. 


'-'954 

Tlie niYx were then ir 

2946 „ 

iniite-l to X 2370. l-ev 

2983 

whiiTl niilv the stroii;; 

290.5 w., widr 

lines were, visible. 

2,^80 „ 


2s'^09 v.w. 

12 bamis. 

•2825 v.w ., iliir. 
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45*. 

45^ 

827 >iim. 

827 min. 

A 


A 

299.5 • 

w., naiT. 

29481 

2978 f.str., wide 

to -f.str. 

2970 V.W., narr. 

2945 J 

2966] 

fo 1 

[•diffuse 

Itayswere then alisorLfd 

2960 j 

1 

A 2775. They wore ihi 

29581 

1 

transmitted to X2!'j 

to 

fstr. 

where general al)Sfti|jri. 
began. 

2950 J 

1 


7 weaker iiiuuis and 1 lai-go 

m-Chloroaniliiie. — The absorption spectrum of the vapour oi 
7?t-chloroaniliiie in a 200 mm. tube at various temperatures 
pressures : 


45'-. 

•15*. 

60'. 

a, 

829 mm. 

829 nim. 

a 8.59 mm. 

859 mill. 

A 

A 

A 

X 

2995 v.w., narr. 

2898 v.w. 

3002 v.w. 

2920 IV. 

2981 w,. narr. 

2893 ., 

3000 w., narr. 

2914 w. 

2978 f.str. 

2590 w. 

: 2995 

2910 f..sir., wide 

2961 w. 

2875 v.w. 

2986 ,, 

2906 ,, 

2956 w. 

2870 

2981 f.str. 

2898 w. 

2952 w, 

2857 v.w.. diir. 

2978 str. 

2893 w. 

2946 w. 

2849 

2963 v.w. 

2890 str. 

2941 w. 

2840 ,, 

2961 f.str. 


2938 v.w. 


2956 „ 

Then faint niiwin 

2932 fstr. 

Uoneral absorption 

2952 sir., wide 

tion to A 'JlSO,' 

2927 v.w, 

begun at A 2260. 

2946 w. 


2924 


2941 nuid. w. 

(M.neral .Tbsoiniiii 

2920 ,. 

24 bunds. 

‘293aS 

began ar A 

2914 


2932 str. 


2910 w. 


2927 w. 

23 bauds iual 

2906 w. 


2924 w. 

strong IvHii 


^-ChloroaiiiUnc . — The absorption spectra of the vapour ol 
p-chloroaniline in a 200 mm. tube at various temperatures aqI 


pressures: 

dO’. 

857 nxn. 

X 

3174 w. 

3147 f.slr., diir. 

3144 w., iiarr. 

2969 f.str. 

(IpHPral ah.iiorption !>egaii ;il 
A 2500. 


4 bunds. 


<.) . 

887 min. 

A 

3174 w. 

31.55 1 

k) -str., wiiii-. 

3010 I 

3035 w., thih 

3032 to 2800 h i'ra.i 

difTiiift hand, tlin less ro- 
frangible edgo of wln'li is 
apparently broken ii|> inlit 
sinallc-r bands, buL tkr 
iiaTiire of the CHchiuniit s| ai'k 
in this region iiiak!'s ai' 
enrato ni r a.s u r e m c n i j m 
pnssjblo. 


4 wrakcr bamls and 1 lavp‘ 
baml. 
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\irooui' of each of these substances hence shows a series of 
i. ./hands completely different from their solution; but the number 
vapour bands in each substance is less than in the vapour of 
striking shift of the vapour bands of these aniline 
compounds towards the red end, as compared with otlier benzene 
(ieri/hives> is comparable with that noticed in the vapour of aniline 
^j’urvis, loc- cit.), and this appears to be a clear indication 
iVii the amino-group is a powerful oscillation centre. 

As in the phenols, the meta-derivative spectroscopically resembles 
pie parent substance more than do the other isomerides, whilst the 
oinho- is tphte distinct. The shift due to the chlorine atom in the 
.j;ets*ddoroaniIine is about 37 units, and when this allowance is 
made it is found that a large number of the principal bands in tlie 
s'jectrmn correspond with similar bands in aniline. Further, the 
bands of ;/i-chloroaniline are much sharper than those of the other 
isomerides. 

Baly and Collie (T., 1905, 87, 1332) found a 
bsiid at 1/.\3500 (\2850) in iI//1000-alcohoUc solutions. We have 
repeated these experiments and also investigated the absorption of 
.l// 10 , 000 -solutions, and find that besides the less refrangible band 
noiiced bv Baly and Collie in .1// lOOO-soUitions, there is a large 
baud the head of which is at 1 /a 4070 (A 2456) in J//10,000-solu- 
tioDS. The absorption curve has been drawn (Fig. 1, I). The benz- 
aldeliyde was redistilled under diminished pressure and dissolved 
in alcohol which had been jireviously boiled in order to hinder the 
oiiidatioji to benzoic acid. The absorption spectra of the vapour of 
benzaldeiiyde at various temperatures and pressures in a 200 mm. 
nihe showed the following phenomena. Tlie vapour of this sub- 
:-raiice was examined both with the acetylene light and also with 
ilie cadmium spark. Owing to the case with which it oxidises, the 
vapour was examined in an atmosplierc of nitrogen. Further, the 
vapour uf carefully purified benzoic acid was found to show none 
c’i'ibe bands given below; 


30“. 

30. 

30\ 

799 Him. 

799 mm. 

799 nmi. 

A. 

A 

A 

2784 w. 

2711 v.w., dilT. 

2620 v.w. 

2776 f.str. 

‘■^707 „ 

2015 

2771 IV. 

2/01 v.w. 


2762 f.&tr. 

26SS 

The rays were also 

27o7 w. 

2680 ,, 

ali.sorbed between 

2752 v.w. 

2667 „ 

A 2 45 5 and 

27-13 „ 

2653 ,, 

A 2I6U. 

2729 T.w. , diff. 

2633 


2720 „ 

2622 „ 

General al'sorpliou 
be^'au at A 21.50. 



31 l-auJ-'. 
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45°. 

45°. 

45° 


825 mil). 825 iiim. 

825 mm. , 

A 

A 

A 

A 

3700 v.w. 

*2822 str. , wide 

2752 w. 

2653 V V, 

3587 ,, 

*281.5 „ 

2743 w. 

2633 , 

_ 

*2807 „ 

2729 V.W., 

ditr, 2622 

2894 v.w. 

2S01 w. 

2720 „ 

2620 

2886 .. 

*2796 f'.str. 

2711 „ 

2615 „ 

2877 „ 

2790 w. 

2707 „ 


2370 ,, 
2860 f, 6tr. 

2784 \v. 

2701 w. 

Generiil 

*2776 str. 

2688 vv. 

tcgaii uc 

♦2850 v.slr. 

2771 w. 

2C80 v.w. 


*2840 ,, 

*2762 str. 

2667 w. 

36 

*2831 str. 

2757 w. 



885 mm. 


75°. 

$85 mm, 


A 


A 


3700 v.w. 


*2894 f.str. 


3695 f.str. 


*2886 


3050 v.w. 

3608 ,, 


2885 w. 


3550 ., 

Cciieral absorplion I.icjjjdi 


3515 f.str. 

2949 v.w. 


at A 2880. 


2941 

2929 w. 


12 bunds. 


The bands marked * are very similar in appearance; llioy are 
diffuse on the less refrangible side, and are not unlike tlic sinjilar 
series of bands in phenol. The vapour of the substance, thereiure, 
showed two series of line bands which are quite different from the 
less refrangible solution band. On tlie other liand, ilie niiie 
refrangible vapour band between \f!430 and \ ‘2:220 is comparable 
with the large solution band at 1;.\4070 (.V2456) in that it doos 
not break up into a scries of finer bands; and differs from it uiaijiiy 
in position. Uowever, the scries of fine bands on tlic border oi 
the visible region does not appear to be strong enough to appear 
in the solution spectrum. 

AceAophenone . — Baly and Collie {Joe. cit.) noticed h rapid 
extension of the rays between 1. 'A 3500 (A 2856) and I'Abruu 
(a 2630) in J// 1000-alcoholic solutions. TJie authors have repeated 
these experiments and also investigated the absorption of Jf/ 10,000- 
solutions, and find that, besides the much less refrangible band in 
i//1000-solutions noticed by Baly and Collie, there is a large band 
at 1/A4080 (a2450) in J//10,000-soliitions. The absorption curve 
has been drawn (Fig. 1, II). 

The absorption spectra of the vapour of aoetopliencne at various 
temperatures and pressures in a 200 mm. tulie showed the folloAvir.g 
phenOiiiena : 



OF VARIOUS DERIVATIVES OP BEN2ENE. 


1099 


30’. 


;:01 Him. 

8f 

A 

A 

1 , ) 3 vs were absorbed 

2833 

i.etween A 2420 and 

to 

A 2-00. d’l'l dien weakly 

2818 

;• iii'iiiitteii to A 2150, 

2763 

general absorjition 

to 

i 

2700 


General absorjitiou began at K 2480. 

'jiiC vii|'Our of acetophenone thus consists of two principal bands, 
l ie lejs rf-iiitiigihle of which breaks up into two smaller bands. The 
v.iooar was also examined for bands in tlie neiglibourhood of the 
viiil'k' p-iit of the spectrum, but no absorption was detected. It 
j; fee)i the number of bands found in the vapour of benz- 
aMelivde iias been considerably decreased. 

li, irjiiihetioite. — 'the authors (T., 1912, 101, 1514) found two 
iiaiids at 1 j \ 2960 (.\ 3360) and l/.\ 3980 (a 2510) respectively, 
file laUtT was visible in .l//10,000*alco]iu]ic solutions, and the 
ionaer in .1/; 100-solutions. 

The absorption spectra of the vapour at various temperatures 
aii t pressiu’es showed tlie following jdieiioiiiena : 


rivssure 

ii) iiiiii, 

('■) 927 Tlie rays were absnrbi il between A 2530 -A 2320, and 

tlicii weakly tiansriiittPil to about a 2150. 
iGO 943 Tlie rays were tran.niiitted to A 2550. 

Tlip authors were not successful in obtaining sufficient vapour 
i’! liie lulie to show a vapour baml coiTe.sponding with the very weak 
i.hiiioii liaiid at A 3360. The more refrangible band showed no 
j'iNis oi breaking up into a series of finer bunds, and it corresponds 
With the solution band A 2.510. It should also be noticed that all 
I'leiiiie hands found in tlm vapour of benzaldehyde have completely 
h?;qi|jeared. 

^ifnrhn^yiftr.—Vauev (Ajui. Chem., 1S97, [iii], 61, 375) 
luuiid ?io bands in alcoholic solutions of this substance. Baly and 
Collie (^T., 1905, 87, 1344) found a weak baud as indicated by a 
r^pid txLeiiSion of tlie transmitted rays between 1 A 3700 and 
I l.Oc (\2702 — 2380) in J//l000-alcoholic solutions. The 
si^ihors liave re])eaterl tiie exfieriiiients, and the absorption curve of 
^-ivery weak band has been drawn (Fig. 2, T) iu order to compare 
’'''uii ikf dinitrobenzeiies. 

Ihe abswjjtiou spectrum of the vapour of nitrobenzene at various 
and pressures in a 200 mm. tube showed the following 

i-'^iiGiiieiiiL ; 
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Pressure 
in mni. 

SO 79“ Tli<; mys were absorbed between about ^ ^500— \ I'S.jij , 
then transmitted to about A 2150. The series of (.'>1 I't, 

A *2329— A 2144 were fairly well marked. ‘ 

75 8S3 The rays were transmitted to about A 2900. 

Tlie vapour therefore showed a weak band comparable 
weak solution band. All the series of fine bands in benzene vapor 
described and measured by JJartley (loc. cit.) have 
disappeared. 

O', m-, and ^-Diiiitrohenzenes.—AlcQhoMc. solutions of each <■ 
these substances were examined, and their absorption curves drawn 

Fic. 2. 


OsciUaliojifi-cqacndes. 



It will be noticed (Fig. II, III, and IV) that a- and //wdinitro 
benzenes show no bands, whereas jy-diuitrobenzene shows a very 
faint band the head ot which is at about l/,\3900 (A 2563). The 
vapours of the diuitrobenzenes were not investigated. 

It is interesting to note that Hautzscli and Ficton (71c/’., 1909, 
42 , 2119) found no bands in solutions of triiiitrobenzeiie. 

o-V-ii!ro/o7«c//e. — Baly, Tuck, and ilarsden (T., 1910, 97, 511) 
state that solutions of the substance exhibit a band the head oi 
which is at about l/AdOOO (\2450). 

The absorption spectrum of o-nitrotoluene vapour at vanou? 
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and pressures in a 200 inin. tube showed the following 

plieiioineaa : 

I’rf'bai'c 

Ill nun. 

,v| 510 Tlio itiy.s were traiismittcJ to A.2ir)0; l>ur tiuy wcn- wc.ik 

between iibout A 2500~\ 2370. 

510 Tlift rays were traiisiiiilted to X 2590 and iil-sotln-'l to 

About: A 2350 ; the series ol Cd lines A 2 J29--A '219 1 
were well iiiarkeil, as well as (M 2573. 

?70 Tite rays were traii.smirted to a290(i, Inil ilie O,) lines 
A 2880 aii<l A 2748 were just vi.sible. 

flifre was therefore one weak vapour band com[)iirable with the 
.ijiitioii hand; but there was no resohition of the band into r, series 
of line liands. The less refrangible regions to about .\3n0ii were 
flso oxiimiiieil by using the continuous speclnmi of an acclviciic 
Ijiiip, hut no bands were observed. 

ji[-.V(7/''dn/ar/n;. — Baly, Tuck and .Marsdeu (fur, rtf.) state that 
solutions of the substance exliibit a band the liead of wliich is at 
jljoiit l;h\3800 (.\2630). The absorption spectrum of m-iiitro- 
loliiciie vapour at various temperatures and pressures in a •JUtl mm. 
tuiif sliowed the following phenomena : 

]''rt’»^nR' 

• , in min. 

ift >30 Thu rays wcr alworhtd l.(‘t\vctu a 2500— a 2>'0 iiU‘i li.i.ii 
tiaiisniitti'il tosibdiit A 2140. 
fO 920 T!i« I'iiys \ver« tiaiisiuittL'd ti- A 3000. 

Tlipre was therefore a single vapour hand compar.able with tlic 
ioiiition baud, 

Ir.Mirtiltiltinic. — Baly, Tuck and ilarsdeii (loc. ril.) found a band 
111 solutions of the substance tlie heasl of which was at 1 3Cti() 
(.itnSU), The absor()tioii sp.oclnini of tlie vapour of //-uinntolueiie 
St various temperatures and pressures in a 200 mni. tube showed 
tliE iollowiiig plieiioniena ; 

i'l'c-oMirt.' 

; . in mill. 

^'0 TliP rays wt-re ntsorbetl bciwecii A 2050 -A 2;>'.I0. nii.l il.di 
iraj)MmtU-d to A 2144. Tht- IM line 257-') was visi't.i, , 
iO 930 Ttn' jiiy.s wi-re tran.sinitfod to A 2900. 

There wms therefore a single vapour band coitijiarable with ilie 
>ijliuion biuul. All the finer vapour bauds of toluene descrilte-1 
lucusiireil by [lartloy (Jnc. cif.) have coiiipletely disapjieared iit 

f vapours of r;-. ni-, and //-nitrotoiuene?. 

^ O-.V,?;.,/;/,, 'Kill . Ualy, Tiiek, and ^larsdcu (Joe. eit.) fouiid two 
isnils in solutions of the substance tbc hcails of which were 1 LdlOO 
(blifU) and 1 ; ,\ 3G00 (A 2770) respectively. 

Ilm aksurptioii .sjiectruiij of the vapour of tlie substance at varimis 

'"I- ' III. 4.,. 
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temperatures and pressures in a 200 mm. tube showed the 
phenomena : “ 



Pressure 



in mm. 


45 

810 

The rays were weakly absorbed butwetu Hlto-j- 
A 3450— A 3100 aud again between about A 2730 -a -/.jtj,,' 
and then transiiiitteii to about A 2190. 

60 

870 

Till* rays were absorbed between about A 3600'-A 302<j ;,i„i 
then transmitted to about a 2800. The Cd Hue 274:< wa- 
ju.st A’isiblo. 

76 

900 

The rays were absorbed between A 3750 — A 2990 tunl liid, 
weakly trausmitted to A 2900. 

no 

930 

Tlie rays were trausDiitted to A 2850; beyond which th. ;,. 
avas complete absorption. 


The less refrangible band was also examined at the above teiu 
peratures and pressures by means of the continuous spectrum cif ai; 
acetylene lamp; but there was no resolution of the bajjil iuty 
series of liner bauds. 

The two vapour bands are, therefore, comparable witli the two 
solution bands, except in position. All the finer bauds found iu 
the vapour of phenol have completely disappeared. 

o-Mtro(iin$cIe. — Baly, Tuck, and ilarsden {loc. cit.) found two 
bands in solutions of this substance, the heads of which were at 
about 1 /A 3100 (A 3220) and 1 /A 4000 (A 2500) respectively. 

Tlie absorption spectrum of the vapour of the substance at various 
temperatures and pressures iii a 200 mm. tube showed the followiDg 
phenomena : 

Frossure 
ia )jmi. 

75 904 Til.' liiys wme transmiUi-'l to A •2-200 ; l»i(. they were rulwr 

woulc between iibunt A -A '2^50. 

1)0 934 Tilt- r;ivs were weakly absorbol In twceii ASO.50— A 2'OiJ : 

theyVoi-f tiuDsniiitetl U> al."Ut A *2470 and lln'U atsorlivl 
10 A 2330 ; and th-'U tranaaiitte.l to A ->2.50. 
too 050 The rays wt-ro fairly well absorbed betw'eou A31O0— 

ahlioiigh several t.>f tin- strong (.M liiie.<s were visiMo iu 
liiis re;iioii ; they wcr.- then traiistnifted to about A'i'.f)!). 
after whieh there w.as absorption to the Cd lines 2321^, 
2321. and 2813 wliieti were visible. 

There were, therefore, two vapour bands which are comparable 
with the two solution bands, except iu position. All the series of 
finer hands found by the authors in the vapour of anisole (T., 191:, 
101 , 1514) have completely disappeared. 

p-VifroaHisol?.— Solutions of tins substance liave not bee)i 
examined, but Baly, Tuck and Marsdeii (loc. cil.) have examinee 
jMiitrophenetc.Ie, and they found one baud the bead of wliicii le a. 
about 1 /A 3400 (,\ 2940). 

The absorption spectrum of the vapour of p nitroanisole at vunoia 
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and pressures in a 200 mm. tube showed the following 

phenomena : 

Pi'-ssurc 
ill iiiiu. 

oO-l Tijcrays wci-e absorbed between \ 2900— A 2600 and then 
triiiismitted to A 2190. Tin; line 274S was fairly well 
market]. 

KiO ?'i0 ^ »l>soibe(l betwtasn A llOOO — A 2330. T!ie Cd 

lines 2329 to 226.'i were well niarkeil. 

Xliere was therefore only one large vapour baud. 

Q.XitroaniUne ^ — Alcoholic solutions of the substance of various 
sireo'dlis were examined, and the curve drawn (Fig. 3, IV). There 
aro two bauds: a large, strong one in the visible part of the 
sijectrum, the head of which is at l/\2450 (A40tJ0), and a second, 
yei'V weak one, the head of which is at 1/A3570 (\2800). 

The absorption spectrum of the vapour of o-iiitioauiline at various 
i^emperatures aud pressures in a 200 mm. tube allowed the following 
plieuomeua : 

l’j'es.^\ir«'. 

{•. iu JUtn. 

90 920 The rays werv traiisiuittvd to atom A 2420 ; but they wt-re 

soincwliat weak between a 3050— A33i0; ami a^aiu 
belwewj A 2420— A 2350. The stties of Cd Hiies 
2329—219-1 was well luarked. 

100 942 The rays were very weak ln-twccu A 3300— A ;j;{00, aiid then 

triiiisiiiiltcd to a 21;;0 ; tli*- Cd 232'.', 2321, 2313 were 
alxo f'iisily •'Ceu. 

The vapour was also examined in tlie less refrangible regions at 
the above temperatures and pressures by using the continuous 
spectrum of an acetylene lamp, but no fine bands were observed. 
The results show the presence of two bands, the more refrangible 
one beiag very faintly indicated, and there was no resolution into 
a series of finer bands. All the fine bands found and measured 
ill the vapour of aniline (Purvis, loc. rlf.) have completely dis- 
appeared. 

0 -, J 11 -, and it7'nht'tizeild< Iti/dts . — Alcoholic solutions of these 

substances were examined, and their absorption curves drawn 
2, I, II, and III), Tlie ortlio-compouud shows a verv weak, 
diallow baud, the head of which is at about 1/.\1100 (.\ill38j; it 
is more like a very rapid extension of the transmitted rays; the 
uiela-compouiKi also shows a weak, shallow baud l.'A 1110 (A 8130), 

‘ iid the para-compound shows a wide, fairlv strong band at 1/ A 3800 
*h-6o0). 

‘^■^itrobtnzahh'hijdt . — The absorption spectrum of the vapour of 
^ 1 "- substance .at various temperatures and pressures in a 800 lum. 
tube showed the following plieiiomeiia : 


4 c 2 
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Pressure 
f . ill mm. 

90 922 Tlie ray.s were moderately well absorled lietwctu 

X2540— A2330, ami theu weakly Iraiisiiutted to ,1,,,^ 
X2260. 

100 938 The rays were, tTansiiiitLeil to about A 2580. 

There was therefore a very weak vapour band, not unlike i;.^, 
solution band, except that the latter is sliifted more towards tlie rt-; 
end. Also, the fine series of vapour bands, found in the vapoin r/ 
benzaldehyde, have completely disappeared. 

V’lo. 3. 


I hv illation ff<qa''iu-ici. 



III. ..i;, (i-oiiiijiuous lim-)' 

IV. ob'sli and .■ini.-,!. 

m-yitrobenzaldehtidc. — The absor]iliou speclruin of tlie vapour n 
the substance at various temperatures ami pressures in a ilOO niiu 
tube showed the following jdienomena : 

Pressure 
V. it) mill. 

75 900 The lays were traiisiiiittcil tu alKiiit A2260 : bui ilu'y wvie i 

iittk- weak b'■twl■t■ll A 2150 — A 2350. 

100 947 The rav.s were tiausiiiitted to about A 251ii. 

There was therefore an exceedingly weak iiami, wliieii v v-; 
parable with the very shallow solution hand. 

\i-y ilrohe.iiziihIihijdf.--T\\(i absorption s]ie<diuin oi llu' vaji'^ur 
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■ =:iili. 4 ance at various temperatures aud pressures in a 200 ram, 
the following plieiioiiiciia ; 

I'lO-bHi'e 

jj) mm. 

(.1) C-I" TliC rays were ;il)Sovb«‘(l between A2r>80~X 2;y21, au<l then 
‘ ' weakly transmitted to aboiib A 214-1. 

Ml) Pl7 The rays were ti-ansiiiitted to A2650, Imt the Cd lines 
2104 and 2144 were visible. 

was therefore a fairly strong, wide band, which is com- 
lirable witli the solution band, except in position. 

* l>cscli (T., 1908, 93, 1747) state that 

solutions of the stibstance exliibit a shallow band the head of which 
i, ,r, about l/-\ 3600 (\2776). 

The absorption spectrum of the vapour of nilroiuethanc at various 
temperatures and pressures in a 200 mm. tube sliowed the following 
pjieuomena : 

Ih-essiire 
‘ . in mm. 

4 ,-; 8-13 Tim luys wore tr.msmittc-d m A 2-3H0 ; but they aj>[-oarcd to 

be a litllo weak In-lwi-r-n about A‘JS'>0 A 
i30 ^'o The rays wcr« transmitted to A2U60- but ilio stionc I’d 

linos 28S0, 2748, wore visildo. 

PO yd-} The rays won* trausmitteil to about a 3100. 

Thoie was, therefore, the doubtful appearance of a very weak 
vspour banH which would be comparable with the shallow solution 
kind, but tliere was no apj)earaiiee of a series of fine bands. It 
will be noticed that tiie vapour absorbs the light very strongly at 
li.eliiglier temperatures and pressures. 

Thin Films. 

Thin films of several of the substances were also investigated bv 
pressing tightly a small quantity of ll-e substance between two 
quartz plates held in front of the slit of the spectroscope, and 
idlowing the light of a cadmium spark to pass through for various 
prriods of times. There was tio solidification of the solids dnriim 
the time of the experiment. The following phenomena were 
oliserved when tlie cadmium liglit passed through the thin films of 
tilt; substances for two minutes: 

The liiys wen; absorbed bcrwi-tii about A2850— A2a40 and 

wwri* th'.-ii traiismiUcd to a 2330. 

... T)i,^ r;,ys wm* absorV«-<l bprwt-<-n about A2S70— A2570 and 
wtTC tli.-ii traiismitlial to A 2350. 

.. ihc ray.H wore- absorlxal bolweou A2S50— A25S0 and were 
tbeii transmitlfd to A2350. 

T'-' "” .. The rays win* absorbed between A2020— A25S0 and won*- 
tbi-n iran.«initti-d to A 2360. 

■"■''/■"I ... Tbo ray-s won* absmbod bctwooii A28S0— A2r)70 and tiioii 
tian.sinitted tn alHtul A 2350: but tlio si-ries of ('d lim-s 
, . , bom A 2329 to A 2265 were Tisiblc. 

,-ays were ahsorbi-d bctwerii A 2S90--A 2580 and tlii-n 
transmitted to A 2400. 
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yUrohcnzcne. — The absorptive power of this substance is ve,,. 
great. It was only by very tightly squeezing the thinnest film 11,,', 
the light in the regions beyond about A 3200 left an image on tin 
photographic plate. After five minutes exposure, the plate shosve.l 
that the rays were transmitted very feebly to about A 2480; 
was then absorption to the cadmium line A 2329, and tlien tlie 
series of cadmium lines to aPMI were fairly' well seen. 

Therefore the absorption bands are similar to the solution banh. 
There is no appearance of any of the fine vapour bands, and tbs 
results are precisely similar to those found in all cases of thin filni.., 
of the various substances in previous investigations. 

Some reference should be made to the divergences noticed bv 
Baly and Rice (T., 1913, 103 , 91) in the observations of the 
absorption spectrum of thin films of aniline as described before 
(Purvis, lot. «!(.). They suggest that the mounting of tlie quartz 
plates in the cell was not sufficiently rigid to stand the strain of 
the surface tension of such thin films; and that therefore the 
readings are much smaller than the real thickness of the film mvinj 
to the plates being forced apart by the surface tension. The authors 
have repeated the experiments with a film of aniline at 0 01 nim, 
thick, and found verv similar results to what one of them found 
before, wlien using tlie same apparatus and the cadmium spark as 
the source of light. It is liardly likely that the divergences are 
caused by a weak rigidity of the quartz plates. Moreover, it is 
desirable that the exact conditions of the experimental apparatus 
should be stated ; for exanqile, the nature and size of the clectrio 
coil and the condenser will produce differences in the Inminositj oi 
the spark. The nature of the electrodes producing the spark, tliE 
distance of the latter from the slit, and the time of exposure will 
all affect the amount of light endeavouring to pass through; and 
in all quantitative and comparative experiments it seems to be 
necessary that all these conditions should be slated. tVith regard 
to the films of about O’OOl mm. thick, it was stated at the time that 
110 great degree of exactness could be ascribed to the niiiuber. Siicli 
a thill film is difficult to obtain, for it implies plane surfaces of tlie 
quartz plates only obtainable by special methods. 

Discussion of the Tfrsufts. 

The more important results are: (1) The large number of vapour 
bands in phenol quite unlike the single solution band. (2) Tk 
reduction of the number of vapour bands in catechol and ^uaiacol 

(3) The reduction of the number of vapour bands in the cre?oh 
but not to the same extent as in the dihydroxy compoun - 

(4) The reduction of the number of vapour bands in the chlor'-' 
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Init. not to the same extent as in the cresols. (5) The 
liution of the number of vapour bands in the chloroanilines when 
,]iipared with those found in the vapour of aniline. (6) The 
(luction of the number of vapour bands in benzophenone and 
cetophenone when compared with the vapour of benzaldehyde. 

;) The total obliteration of the finer vapour bands in the nitro- 
of benzene, the toluenes, the phenols, the anilines, and 
ho aldehydes; and the similarity of the vapour hands with the 
olulion bands, except that the latter are shifted more towards the 

refrangible regions. (8) Of tlie isomeric substances, the ortho- 
'0in])0und is the most disturbed and in the meta- and para- 
’C'lnpounds it is sometimes the former and sometimes the latter 
.vliich resembles the parent substance most closely; for example, 
Creation may be called to the cresols and the chlorophenols as 
illustrations. 

In previous communications (Purvis, T., 1910, 97, 692, 1035, 
1.54t3; 1911, 99, 811, 1699, 2318) the absorption spectra of the 
\npours of various organic substances were discussed from the view 
that tlie fundamental vibrations were considered to be damped and 
(lislocated by the introduction of various substituting atoms or 
groups of atoms; that, in solution, the tensional forces at the 
surfaces of the two substances restrain the oscillations still more 
strongly; and that tlie solvent also acts as an absorbent of a part 
nf the radiant energy as well as a barrier to the mutual encounters ; 
md that, in the thin hlms of tlie substance, the closely-packed 
molecules also exert a tensional elTect on each other, and thereby 
resii'icl the oscillatory tiioveinents. It was also suggested that the 
fuial adjustment of the oscillations would bo influenced by the mass 
and type of tlie introduced atom or atomic groups, as well as by 
the rliptribution and reaction of tlic vibrations consequent on the 
ah>orpTion of the radiant energy. For example, noue of the iodine 
derivatives of benzene or toluene (Joe. at.) shows anv selective 
■ibsorption either as vapour or in solution or in thin films, whereas 
tlie corresponding chlorine and bromine compounds show selective 
absorption. It was considered that the radiant energy is primarily 
ci:ert0d on the movements of tlie molecules themselves producing 
HPueral absorption; and that therefore there are no oscillations or 
nitrations nf tire atoms which could produce selective absorption 
ui the ultra-vinlet regions. 

In later investigations the authors (T., 1912, 101, Ibid, ISIO; 
dib p. 433] have amplified these suggestions, and tliov snm- 
'utled that selective absorption may arise from the interaction of 
' Hious primary oscillation centres, such as the carbonvl ^roup, and 
ine eihenoiii linking. In order to extend tliis theory further, it is 
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suggested that tlic oscillation centres are centres of electron, j 
vibrations, set in motion by and so absorbing selectively part ol tl,j 
radiant energy; but the fuller development of the suggestion nii,st 
be deferred until a more precise discussion can be brought fouatc 
to explain the complex phenomena in these compounds. 

We desire to thank the Government Grant Committee of th. 
Royal Society, by whose assistance a part of the cost of the researd, 
was defrayed. 

The Umvecshv Chemical Labokatorv, 

Camiskiikje. 


(^’XVII[. — I'tiico.'i'fiy M'ixima and Their Interpretutm. 

J3y Ferdinand Beunart> Thole, Albert Geouoe Mussell, aur] 
Albert Ernest Dunstan. 

Some years ago (T., 1904, 85, 817 ; 1905, 87, 11) one of the ]ireseiit 
aiUliors deteruiiiied the viscosity-coiicentratioti curves of several 
liquid niixtures, and classified them as follows: 

1. Sagged curves approximating more or less to the linear curve 
deinaucled by tlie law of mixtures. 

2. Curves exhibiting a minimum. 

3. Curves possessing a maximum. 

Based on the view that associated liquids in general, and 
hydroxylated liquids in particular have a relatively high viacositv 
coefficient, tlie conclusion was drawn that a maximum point in a 
visoosity-coiicejilratinn curve meant further associatioji proceeding 
ill the direction of complex formation, whilst the existence of a 
minimum point tended to the opposite view, namely, that some 
dissocia,tion had resulted. 

In the meantime several investigators have approached the 
])roblem, and in general the above deiluctions have been ?ni> 
stanliaied. 

As a complete collection of viscosity curves wliicli show ? 
maximum point is given in the sequel, mention will only be made 
here verv briefly of the conclusions which have been arrived at. 
The simple view taken by Graham (Z7i?7. Tran^., 1861, 151, 3’3l 
that the ma.ximum point definitely indicated the existence of ?• 
cf/?upound, and, moreover, esialdished its composition lias been 
gmieiallv rriticised as being far too explicit. Tb seems probfible, 
however, that in some cases this view is sound, as will be seen later 
Where, liowever, tlie amount of chemical affinity between the com- 
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..oiieiits is not sufficient entirely to bring about combination, the 
ijesitiou of the maximum will vary within limits depending on 
(Piiipeiiilure, the viscosity of the constituent liquids, and the degree 
li dissociation of the compound. 

tVaslshurn (Tccfi. Quart., 1908, 21, liSO), in a valuable summary 
,, the theory of hydration, dealing with the deviations of property- 
poinpositioii curves from those demanded by the law of mixtures, 
jprees tliat striking irregularities exist, wliicli may be quite invariant 
iiitli temperature, snob as the expansion-coefficient of aqueous 
iPhitioDS of nitric acid and snlphuric acid, which clearly indicate 
the existence of the hydrates HKOj.ILO; Il 2 S 04 ,H„ 0 . Such 
iiiegalarities arc not found for mixtures the components of which 
slioiv no chemical affinity for each other. However, Washburn 
suras up his review by stating that the deviations of a physical 
]iroperty from tiie mixture law cannot give any conclusive evidence 
regarding the existence of a hydrate (or complex). This statement 


is directly contrary to the views which have been held by a great 
mimber of investigators in this field (see T,, 1909, 95, 1556). 

Tsakalotos (Bull. Sue. chim., 1908, [Iv], 3, 234) has also deler- 
iiiiiied maximum points on viscosity-concentration curves, and holds 
i!ie opinion that t[ie study of the viscosity curves in conjunction 
uitli the freezing-point curves proves undoubtedly that the viscosity 
jiiaxima must be attributed to molecular compounds in a .state of 
partial dissociation. The discrepancy between the compositions of 
lire mixtures of maximum viscosity amt maximum freezing point 
for aniline ///-eresol, p-toluidiue-m-eresol must be attributed to the 
uiifereuce existing between tlie viscosity of the two components and 
tlic partial dissociation of the molecular aggregate. He imagines 
die iiiixture as containing two different components, namely, (1) the 
inactive mixture ol the original constituents, and (2) the complex 
siiiliiie-plicuol. Jlixtnre (1) gives a linear mixture-law curve. The 
elifft of (2) alone would be. a iiiaxiinum at 50 mols. per cent. The 
reiultant of these curves has a maximum disjilaced towards the 
C'oraponent of greater viscosity. 

Faust (iff,),,./,. Chen,., 1912, 95, 1.537) points out that 

II IS very probable, allbough not absolutely proved, that in those 
cases IV lere a maximum viscosity occurs a chemical comj.iound is pro- 
‘ «™ . Pus tlicre 15 always such a maximum when the components 
■ e m acid and a base. In all oases where there is an evolution of 
on mixing, the conipoiintls will dissociate with risiiiv tem- 
«a lire, and so the viscosity curve will rc])roducc the dissociation 
iji!raHi?"”°. n smaller deviation, and at high tern- 

to dalnl wroacli linearity. Tt is, however, luitrii.stworthv 
0 rom the position of the ma.xiinuui the diemical com- 
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position of the compound, since the position frequently Hltev? ■witj 
temperature, and depends on the relative viscosities of tiig 
components. On the other hand, when the viscosity curve is 
it must be interpreted as a result of dissociation (see Dimsiau't 
1904, loc. cit.). Faust also noticed that maxima on viscosity ciirv 
correspond with minima on vapour-pressure curves, a fact wliidi 
compatible with the formation of a molecular compound. 

Denison [Tram. Faraday Soc.^ 1912, 8, 20) considers that the 
formation of a maximum does imply molecular agsjregatioii hut 
prefers to determine the nature of the complex by the inaN-inumi 
deviation from the mixture law rather than from the position of 
the maximum itself. It should be menliotied that other observer' 
have emphasised the fact that, the greatest deviation should C 
considered, and not the actual maximum, notably Findlay {Zatsrji 
physikal. Chtm.y 1909, 69, 203). Denison assumes that vliere 
complex formation is possible, there will be a solution of the 
complex in a mixture of the unaltered components. This mi.Ktiire ot 
complex and unchanged components will tend to form a maxiiimin 
at some point along the curve, depending on its relative viscositv 
It follows as a corollary tlirt if must or all of tlie compoiiem' 
associate in this way, the ma.xiiuiim point must agree with tlip 
composition of the complex. As Baker (T., 1912, 101, 1416) ha? 
indicated, liowever, the complex may l>e of less viscositv thnii one 
or other of the components (assumed to be very associated), in 
which case a sagged curve or a minimum might be obtained, 
Baker, in fact, draws the conclusion that in mixtures of alcohol- 
ether, used for dissolvijjg Jiitrocellulose, there is a complex existiiiij, 
but the shape of the curve does not in any way indicate it. 

Kendall {Medd. K. Vete.tmh. Xohelin^l 1913, 2, No. 25), dealiiic 
with liquid mixtures of type 1, shows that the viscosity found asrec.' 
excellently with that calculated on a modified Arrlieuius foriiuil i, 
and hence strengthens the view that in such mixtures there is little 
mutual action, 

On surveying these various opinions, it will be evident that they 
conform to the belief that a maxinmm viscosity does indicate sniiie 
molecular aggregation, but the mass of evidence is decidedly again?! 
any predication that the position of the maximum point may 
indicate the comijosition of the compound. It will i)C obvious that 
this position can be influenced by a variety of causes. Suppose t'vc 
liquids, --1 and B, the association factors of which arc n and v\, teiii 
on mixing to form the compound Mi. Then: 

A „ -i- Bm, ~ :r)*l -r (/« —x^B + .r.I B, 
where x is the amount of AB present. 

Four cases present tliemselves : 

Cant 1 , — X is ven^ small, and An au<l are stable, and have 
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littlp mutual action. A linear or slightly sagged curve will result, 
‘ r pi^enol — a-naphthylamine. 

C„t, 2.--r is f^ifiy is considerable chemical affinity, 

,,,,,1 the comple.ves ,:l „ and B„ are mutually fairly stable. Then if 
[)]P viscosity of the complex .1 li is leas than that of one or other of 
tiie components, there will he a sagged curve, for example, phenol- 
acetone, lactic acid-water. 

Case 3.— r is fairly large, there is considerable cbcinical affinity, 
aiifl the viscosity of the complex is greater than that of and 
which are mutually somewhat unstable. Then there will 
he a maximum point, but its position will depend on temperature 
and tlie relative viscosities of .4,, B„, and A B, for example, 

alcoliol-water. 

Case 1. — * is '’cry large, and chemical action very considerable; 
the complexes .1, and /i„ aro dissociated. Then there will be a 
definite maximum corresponding with the actual molecular concen- 
tration of .4 and B in AB, for example, sulphuric acid -water. 

In view of these considerations, we decided to investigate other 
cases of possible maximum formation, using pairs of liquids the 
fusion curves of which had been constructed, and we find, in brief 
that in the large majority of cases a maximum in the melting-point 
curve means, a maximum in the viscosity curve. We have found 
only one case as an exception to this rule, namely, acetone-phenol 
(Schmidlin and Lang, Ber., 1910. 43, 2812), which shows the 
esislenee of a compound at the fusion temperature, but gives only 
a very sagged viscosity curve. It should be mentioned also that 
the maximum viscosity for acetic acid water does not correspond 
with a ina.ximum iu the fusion curve, app.arcntly only a eutectic 
pnint ])eiug obtaiued. 


Liqitnl M/.rfiirr^ which .<hoir Mtt.rhiiiim Poinfa. 


MHxiianiu. 
nl- .\ji]iriixim;ift‘lv 

»iiifr-f([iyl alcoiiol Ai'prnxiinatdv 

' Ktoii,3n..o 

":itu'-j.ropyI nl. Appioxiuialelv 

Pr0H.21f„0 

Watvr-i.’etj.-iifi.l rn3'C0..}I,}|.0 ■ 


01'scrv{-i'. 

I'oisseulo, Gr;ilia,tii, 
iMiiistaii, Traiilt.- 
Diui.mn 

Gmlmni, Dnnsi.-ii!. 
'Vijkantlcr 


' dter-propionio Aii}iroxima*t-lv. ^ T-^ak iloUw 
wV‘ C5n.,'cx)jMLO' 

Al.i.n>.viiii,itr-iv ' HiUlli-v.Tlimoas iii.l 
A|.j.i..l„.v 

Apiiiiiiiiii,it,-;y 30 Dnusiini .ili.l Kaii.u 

lliols. |,,.i 

pyridine 


Pusiftn curve. 


•V '> til (I X i m 11 111, 
Kiviiimin, 

V.'ilOAhr,-^ 

H'07, 116. 
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]/iquid Mixtures which show Maximum Points (continucfjj 


Mixture. I ilaxinniiii. I Observer. i FiKin.i 

j ‘'“'Ulll 

AVnt«'i-sulphurie!H.,SO^,H.,0 IGmliatu, Kuietscli,|M;ixiniinii 

;ida : ■ ' j Duiistan j 

I j 

Sulphuric aciil-siil-j HoSO.jSO, iDniistan and WilsoniKnittscli ni.v' 

l.hiir tvioxide . ' ' I ' '""'hiiie 

Aiiiliiie-?K-cresol j Ai'proxiiiiately 2 m-!T*akalotos Miximuin ICrni 

i cro!«ol : 1 aniline i , SUzini<,k. y 


(--Toluidiuc-m-cresol Appi-oximately 4 »«• Tsakalotos 

I ercsol : 1 toiuidinel 1 

Acelouc-cblcrofonn.j Approxiniutcly 4|TsakaU»U>3 

1 clilovofoTin ; 1 ace-' j 

, tone at 0” 

ami 3 chloroform Faust i 

: 1 acetone at 13" | 

.\o niaxinnnn at I?® Faust 

I'yridiiie-iicetic acid .Approximately 4 Tsakalotos 

acetic acid : 1 pyri-i : 

dine . ; 

.\ppruxiiniit(’ly 4- F-uist 

aci-tic acid : I pyi-, ! 

dine 

Very slight slnl't of Faust 
iiiaxiniuiii I'ctween 
O' ami P9’ 

Pyridiiie-bntyrie ApiToximatfly 4.Tsakalotos 

acid butyric acid : 1 

pyriilino 

Anilinc-acctic acid . Ai'i'ri'xitmiltily 2 Faust 

acetic acid : 1 

Hiiilincai 13'— 60': ' 

Acetic anhydride- Approximately 2 Faust 

water water. •! anhydride, 

invariant between 
0^ and 73“ 

/i'uBiityric acid- Appro.ximately 3 Tsakalotos 

water water ; 1 acid 

51 -Butyric acid-watet Approximately 2 Tsahahttus 

water : 1 acid 

Trietliylamioe-watcr Approximately 5 T.sakalotos 

water : 1 amine 

Nicotine-water ; Approximately 3 Tsakalotos 
water : 1 amine 

Allyltliiottarbimide- Exactly 1 amine:! Kurnakov and 
]UTteridine thiocarbamiile SclK'mt3''huslitM, 

J. A’u.n'x. Fhiis 
.SVuc., 1912, 
44. 1964 

I’lienylthiocarb- Exactly I aiuine ; I ,, 

iinide-dio 1 1) y l-j thiric'iibamicic 


’"wuiior,. 

Akfrl 

112 , i ! m : 
Kremaiiii, te', 


AllyltliiiH-arhiniide- , Exactly 1 amincrl: 

rneTliylaniliiie • t}iiocarbami<lR 
Ethyltliiocarbimidc-' Exactly 1 aimne: 1; 
I'iiieridine thiocailjamide 
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Experimental. 

We li^ve examined the following liquid pairs : Aniline acetic acid, 
riiloiojjlipnol-aniline, y>-chlorophenol-aniliue, m-cliloroplienol- 
aiiiliae, ]iheiiol'phenylhydrazine, o-cliloropheiiol- plieiiylhydrazine, 
^K'resol aniline, p-toluidine-phenol, a-naphthylamiiie-plienol, 

Fic. 1. 



iiiiiliiKi qilieiiol, (Miitroplienol p-tohiidi nc, and pUeiiol-diplieuyl- 
amine. 

Tile materials used were obtained from Scliucliardt, and care- 
lully ijurilied by a])pro])riate means. The a})])aratus used has been 
nilly rlcscriberl in the past, but mention may be made of the new 
fyp^ 'Jl Ostwald viseojneter described recently bv one of us (Thole, 
diis voi.j p. 22), wliich seems absolutely free from the drawbcacks 
'iiiieieut tu the vertical type. In several cases we have determined 
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tlie viscosity at two temperatures to decide whether au 
drift of maximum does occur. It may be said at once that uiera 
there is any considerable amount of affinity between the coniponeu^j 
no such drift is noticeable. 


1. Aniliiit—Acefic Acid. 

(i-ig. 1.) 


Aniline, 

P.T cent. e-v 


<q„. 


00 1'052 

0-0134 



15-5 1-0S2 

0 07-29 

1-047 

0-029(1 

21-7 1091 

0-123 

— 


27 -9 1-088 

0*219 

ro-'is 

OOfttif) 

•lO'O rosi) 

0-214 

1*057 

OOS'.S 

.u-r» 1-084 

o- 2 o:i 

1-Oyl 

O-O.Vi-i 

-It-').') ro70 

0-181 

— 

— 

02-2. 1 -ooi 

0 -ns 

r035 

0-03S2 

lOO-O 1022 

0-03f)2 

0*99-2 

O’O-'Ol 

.Mi'.xliinim ill, lirr’, -10 per cent, aniline ; at 50°, 

39 per 

CsKi-NIC.CH, 

CUnlf requires 61 

per cent, 

anilitio, 


Ku: 2 . 



AiiiliiK’. 

Per I’l-iit. 

00 
8’-l 
1 ;V 0 
10 •! 

41-'- 

7 rOTl' 

i.-j-O I-0-2-2 

mviim at 45 per cent, 

aniline. 





U-0201i 

-181 

O-U-Jfd 

•1 1'' 

0-C'2>' 

-118 

iJOii.'.iJ 

in 

0-032') 

-lor. 

1) oo-i'i 

. -072 

0-0;!0-i 

1 05:; 

C-n-j'i 

.i'99'J 

O-rr.'ul 


^laxiinmn at. 50'S 4 1 iJtr 
aniline. 


2. Amlin' o-l'lilnroulf !i"f. (Fig. 


1-23.' Oiiill 

ii 'I-.:!' 

1 - 141 ) 

1-142 

1-134 OO'.Ml 

i OlC 0 0771 

1,1 Mt.-U* 
0 '0202 


C,.llyNl!g,(’,dl^('l*OII requires 12 per cent, luiiline. 
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3. Aniline.-m-Chlorophenol. (Fig. 2.) 


Amlita'- 

[Vi 

•hw 


'^50- 

■n:M’ 

0'(i 

1'268 

0-1^55 

1-237 

0-0308 

<c0 

1 -238 

0-1185 

1-210 

0-0113' 

lit-:;.’ 

A‘1'1 

1 -207 

0-1246 

1-180 

0-0434 

1-181 

013-22 

1-1.53 

0-0.149 

•iO r> 

•iO'l 

-1 

1-153 

0-1083 

1-126 

0-0403 

1-101 

0-0811 

1077 

0-0321 

1-071 

0-0013 

I -015 

0-0-265 

I i.Hj -0 

1 022 

0-0362 

o-‘*y-2 

0-0210 


at ^o'’, 29 per cent. ilaximiim at r)0‘^, 29 per cent. 

requires 42 per cent, aniline. 



4. .-ln<7</<(' 

\i-(:hfor(>i>hf 

f/o/. (Fig. 

2.) 

Aiiilii!'-’ 

I'l i- crllt. 


V-.r. 


1-,v 

(VO 


— 

1 -211 

0 0400 


1 ^-lO 

0-168 

1 -2-23 

0 O.'.M 

15-1 

1-22' 

0 17-2 

1 -I'.'O 

"■0537 

I -200 

0-171 

I 179 

0-e.'.37 

•»i -9 

1 -1.8.5 

0-157 

l-jf.s 

<i-0.7].i 

37 -2 

•11 -s 

1-I6'i 

0-Ul 

1-1 1'f 

u-04flM 

1-154 

()-131 

l-l-Js 

0-0451 

.'0’2 

1-1.33 

0-11-2 

I'lo: 

<J 0410 

10-2 

1 -084 

0-0705 

1 or, 8 

0-0307 

'‘0-3 

T037 

O-OJA-J 

1-012 

O-C-221 

100-0 

1022 

'lO-'.'J-i 


'r0-2''l 


Maximum at 20 per cent, aniline. Maxiinuni at 20 percent, aniline, 
requires 12 per cent, aniline. 


5. Phtiii(UiijfIr<i:nn (Fli;, i^.i 

Maximum in fusion curve at rquitnolecular prtqa.riions (Cius^ 
and HernarJi, Gtnzt-ttii, 1910, 40. i, 159). 
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I’iiviiv'i 


vir.i/iJic. 






lAi I'Clll. 




I'.-r . , !ii 

• V;...- 

5-0 

1 018 


u:;2-i 

.5.;-r 


■'0-2 

1 '.1.5*3 

‘.r 


"J-' 

1 -I-'O Ii-.v'ij,', 

■lu"i 

1 -06.5 

0 

t>.'- 

Ml \ 

I'.'.'.I '1'0".5.5 



■ ) 

■> •-.■ 

Cf! .. 



Maxittiuni 

at 

.51 per 

cent. p!i< 

iivilivilrazlue. 

XHPh-MI .rliOH 

n 

quirc-; 

5:’> per c- 

Ml. plienvlhyUrazine. 


6. I’i" 'Jth' 

ir • '1 


. "/. (Fiir. 3.1 











}>\ .iit/i’i. 


I'.-r -1 nr. 

n .. 



IV: , . 

V , 

U'll 

1 "203 

0 U201.5 

V.i-:; 

i-il.5 

iv:,x 

1-1>7 

0 

0:3.5 


I'lijv ■I... 


1 -166 

0 

*i716 

! i.i'J ■ 

l-iiCs O!.’' 


i-ir.-j 

ll 

'i>2r 




Ma.xirtmin 

at 

10 |.,.r 

i-ent. pin 

iivlhv'lrazinc. 


XKPli*Xir,,C,;jI.|(.*I*<)ir reqiiire.s 111 j-er i-cnt. plicnviiiydr.izinc. 
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y-Cresol. 

I’er cent. 

7. ly-Cresot-Auil'uie. 

d.,s. Tls,- 

(Fig. 3.) 

®^50- 

^r,y 

0-02(11 

O'O 

1-020 

0*0362 

0-992 

30-0 

1-022 

0-0695 

0-997 

0-029:; 

53-fi 

1-027 

0-107 

rool 

0-03PJ,^ 

6‘2*7 

1-028 

0-121 

1 004 

0-0420 

79 '5 

1-028 

0-141 

1-005 

o-ai6-2 

90-0 

1 -0-29 

0-145 

1-005 

0-0471 

100-0 


— 

1-005 

0-0462 


Maximum at 25°, 86 per cent. Maximum at o0°, 90 per eciu, 
p-cresol. p-cresol, 

Ma.xiiimm on fusion curve at, equimolecular proportioirs (Pliili,, 
T., 1903, 83, 81-1). 







Plieiittl. 
Per cent. 

Pj,.- 

v»,- 

Phenol. 

; Per cent. 

Par 

0-0 



6->-2 

1 -037 

39-9 

1-016 

fl'Oi ;ti 

j 71 T. 

1-043 

47-5 

1 0-21 

0-0S61 

1 100-0 

V'-Hl? 


1 03-2 

0-0942 

I 



il.aximum at 63 per cent, piieiiol. 
I’iiOH.f’i.ItjMe-NlL requires 48 per cent, pliciinl ^ ^ ^ 
Maxiuuiiu on iusion i-urvt' at- eqiiiinnleetilar propoilieii,- (1 , 
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9, a.-N(iphthytanune. rhciii>l. (Fig. 1.) 


l\i’ ctfiit. 

d^. 

Vjii- 

‘(v.- 

IJ.Vl- 

0-0 

1‘0«7 

0-0700 

1-048 

0-03-20 

;V.iO 

1-094 

0-219 

1 -07.0 

0-0.S5-2 

.’I'yfi 

V097 

0-269 

1-076 

0-0900 



0-:t24 

1 -092 

0-109 

IW”, 

— 

— 

1-102 

0-IM 

lOO-O 

— 

— 

1-108 

0-112 


}ilaximum aL 50°, 92 per cent. a-napliUiylamine. 

Maxiifuni on fusion curve at equimolecular proportions (Philip). 



Pi rviiijioniiioii. 


10. A iiUhiii’- Vlu nol. (Fig. 1.) 


I’llelicl. 
l\‘r cent, 


%5- 

rii.-i. '1. 
IV-rcfUt. 


’n,- 

0-0 

1 007 

0 0-279 

o7-9 

1 049 

0 07-21 

35-1 

i-utio 

0 003’.' 

i 7'.' -7 

1 or.5 

0 -069-2 

51'4 

1-010 

0-0():74 

i<*o-o 

— 

0-0 ’.55 


^Maximum at TO per cent, plienol. 

Maximum on fusion curve at equhiiolecular proportions (Schrein- 
makers, Ztitsch. ph;is}hal. Clan,., 1S99, 31, 5S1). 


11. Diphth 
Diilicnyl.i-tiine. 

iplamim -Phcutil. 

(Fig. 4.) 

iVr cviii. 

J-. 


0-0 

1-018 

0 03-20 

32-4 

1 -018 

0 03827. 

r.3-9 

1 or.-j 

0 0136-2 

79-5 

1-U55 

O-'JoUl 

lOU-0 

_ 

_ 
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A very slightly sagged curve. Philip showed (Inc. cit.) tint the 
fusion curve only exhibits a eutectic point. 

12. o-Nitropheiiol-p-Toluidme. (Fig. 4.) 


O'Nitrophenol. 

Per cent- %o- 

0-0 0-958 0-0180 

35*3 1-050 0'01835 

79*6 1-220 0 0215 

lOO’O 1*282 0*0268 


A diatiiictly sagged curve. Philip showed also that this systeiu 
merely gave a eutectic point. 

It will he noticed from the above tables that in some cases the 
evidence of the fusion curves is closely paralleled by that of the 
viscosity curves, for example, tor sulphuric acid-water, o-cliloro- 
phenol-aniline, phenol-phenylhydrazine, aniline-phenol, o-dilota 
phenol-phenylhydrazine. In the majority of maxima, liovevet, 
there is a distinct shift from the point of equimolecular conceu 
tration. We therefore incline to ttte view that the appearance oi 
a maximum on a viscosity concentration curve does indicate the 
existence of chemical combination between the components, kt the 
position depends on several independent factors, namely, the actui 
viscosity of the components (which is intimately connected with 
their degree of association), and the degree of dissociation oi the 
compound Itself at the temperature of observation. It by no meaiii 
follows that the absence of a maximum point precludes coniples 
formation, as, indeed, has been pointed out by one of us repeatedly, 
for obviously the viscosity of one highly associated component may 
be greater than that of the complex (see also Baker, ioc. cil,). 
Comparison of the viscosity with the fusion curves and with tie 
vapour pressure curves is valuable, for, as haust has indicated, 
there is a close connexion between vapour pressure and viscosity, 
since whatever forces operate in complex building would similarly 
depress vapour tension. In an attempt to test these views espen- 
mentally, we first determined the viscosity of two pairs, which gave 
only eutectic points on their fusion curves, namely, plienol-dipiieiiy ■ 
amine, and o-toluidine-o-nitrophenol (Philip, he. cit.). Wo obtained 
a linear density curve and sagged viscosity curves (Fig. 4), whicli 
evidently confirms the view that little or no complex formation i. 
proceeding, or else that the compound had a smaller viscosity nan 
the components, but seeing that o-nitrophenol is very s 
associated (Thole, T., 1910, 97, 2596), and its viscosity is depiesse 
by adding phenol, it is obvious that no compound formation is goi = 
on. This is a case where Denison would probably suggest t a 



I„asimiini sag 

re.iU' 


secondary amines from carboxylic acids. lUO 

was due to the appearance of a compouu<l. Similar 
'irks may he made about the phenol-diphenylamine curve, whicli 
• linear. 

ji (^an therefore safely be predicted that wherever the two com- 
nents show little tendency for chemical union a sagged curve, or 
departing hut slightly from linearity, will be found. 

' \ very striking confirmation of the validity of these views has 
isi ^ paper by Kurnakov and Schemtschushiii 

(.'/f J These authors have investigated at various temperatures 
[lie viscosity concentration curves of irreversible binary systems 
where liquid and completely miscible compounds are formed, The 
viscosity isotherms consist of two separate branches convex to the 
composition axis intersecting at an angle (increasing in acuteJiess 
, tlie temperature is lowered), and this maximum point is invariant 

1 1 rni •_ I.'i.' ... _t' ..a..' - 


as 


,^1, exactly* eqrdmolecular coiiccntration. This condition of affairs 
was predicted in Case 4. 


The authors desire to thank the Research Fund Committee of tlm 
Chemical Society for grants in aid of this work. 
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('.liX.—Preparalion of Secondari/ Aimnes from Carh- 
oxylic Acids. Part III. Disecondary Amines 
from Dicarboxylic Acids. 

By Henhv Rondel Le Scecr. 

The first and second parts of this investigation (T., 1910, 97, 2433; 
1911, 99, 827) dealt with the preparation of the higher alkyl 
derivatives of aniline and a- and j8-naphthylamiiio by the action of 
beat oa the corresponding a-anilino- and a-naphthylamino-acids. 
Thus it was shown that a 70 per cent, yield of pentadecylauiliiie 
IS readily obtained from o-anilinopalmitic acid : 

Ci,H.g-CH(KnPh)-CO.H— >Ci5H3i-NHPh-f COo. 

Tlie present cominunication deals with the results of a similar 
investigation of the a-aniliiio- and a-1* and ‘2-naplithvIamino- 
'krivatives of dicarboxylic acids, and the results obtained show that 
the decompositiaii hy lieat of these substituted dicarboxylic acids 
15 in every way similar to that undergone by the analogous 
derivatives of monocarboxylic acids. Thus, ajpdiauiliiioazelaic acid, 

d D 2 
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when heated al.ovc its melting point, readily loses carbon diosiJo 

and s-dipheuylheptainethylenediamine results: 
CO„H-CH(NIirh)-[CTI;],-CH(NHPh)-CO.,H ^ 

- ^ NHPh-[CH2]j-NHPh+2C0 

The preparation of the diauilino- and dinaphthylamiiio-aci,]; 
presents no great difficulty, and the yield of amine is genenlh a 
very satisfactory one. Thus, 19 grams of pure s-diphenylhepti. 
raethylenediamine were obtained from 33 grams of azelaic add k- 
the following reactions : 

CO,H-[CH,VCO,H cOCl-CHBr-[CHJ,-CHBr'COCl 

COjEt-CHBr-[CH2]5-CnBrCOi;i 

I PliKH.i 

CO,H-CH(NKPb)'[CHjVCH(NHPh)-CO,.H 

- , Koii oO,Et-OH(NIIPh)-[CH,]5'CH{NHPh)'CO.Et 

— 

NHPh-[Cn2]dNIIPh 

It is obvious that there is no possibility of the formation o; 
tertiary amines hv the decomposition of these a-snbstituted aoiili, 
and this circumstance renders the method now described for tli; 
preparation of secondary amines preferable to the one cominonlv 
Lployed, that is, the action of an alkyl iodide on a primary amu.r 
Further acids are more easily obtained than any other okii «■ 
organic compounds, whereas monoalkyl iodides, especially tlie h.gl.e. 
ones, are, as a rule, difficult to prepare. 


Expekimentai. 

Oipheniihciantetliiihnediamini'., KHPh‘[CH„]s'NHPlL 

ae-Dianiliiiusehadc acid, , i nn tt 

CO,H-CH(XHPli)-[CILVCH(>:HPh)-CO,H. 

was prepared by the action of aniline on ethyl a 9 -dibromDseb»te 

and subsequent hydrolysis of the anilino-cster, as described m 

Li" colmunic^tion^T., 1910, 97. 180). The finely p^den 
dianiUnosebacic acid, in quantities of 10 grams, -as P “ 
small distillation flask, which was connected to a ™ ^ 

fliiclr and the latter ioiiied to a pump. When tlie \ 

Lick to 23-30 mm., the acid was carefully heated until it 
melted, and on raising the temperature furth , 
was readily given off. The evolution of gas s 
unduly rapid if the heating is effected too tb 

gas was evolved, the temperature was raised „ 

product slowly distilled. The distillate, which weighed 5 g 
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, 1,1 readily solidified on cooling, was spread on porous plate and 
trvstallised from light petroleum. The yield of pure amine was 
f 9 per cent, of the theoretical : 

01 , 106 .gwe 0-4500 CO, and 0-1264 H 2 O. C = 81-49; H = 9'33. 

O l'.’iS „ 10-6 c.c. N, (moist) at 19-5° and 760 mm. N = 9-49. 

requires C = 81-08; H = 9-45; N“=9-4o per cent. 
^l)jpjif)ii/hKfaine.thj/lene.dmmin.e is readily soluble in ether, 
clilorotoi-ni, benzene, or acetone, but sparingly so in cold alcohol 
pr liflh petroleum, and crystallises from the latter solvent in 
.lellar groiip-s of stout needles, melting at 61°. When treated with 
niirons acid, it yields a product -which gives Liebcrmanii's reaction 
for iiitrosoamiues. 

The hi/ffrochloridfiy NlIPh*[CH,]g*NHPh,2HCI, was readily 
rbtained as a crystalline precipitate by adding concentrated hydro- 
fliloric acid to a warm alcoholic solution of the amine, and was 
Diirilled by crystallisation from alcohol containing a little hydro- 
chloric acid. It is insoluble in the common organic solvents except 
alcoliol, in which it is sparingly soluble. It melts and decomposes 
Jl about 258“ : 

01413 gave 9-4 c.c. N, (moist) at I.T“ and 758 inm. X-7-84. 

C|,aH;sN,,2HCl requires N - 7-58 per cent. 
iDiircehildiphi’mjIoclnmelhtjlenedifirniiif, XPh.\c-[Cn 2 ]pNPhAc, 
was prepared by boiling the base with an excess of acetic anhydride, 
and was purified by crystallisation from light petroleum, from 
wliifli it separates in thin, glistening plates, melting at 86—87°. 
The compound dissolves readily iu tlie common organic sclvenhs 
firept light petroleum, in which it is sparingly soluble : 

01,318 gave 8-3 c.c. N., (moist) at lC-5° and 768 mm. N = 7-40. 

f-'udls-rOoX, re,|uires N = 7-37 per cent. 

The hrir.tnauJplinnijl derivative, SO.,Ph-XPlrfChL] 5 'XPh-SO.,Pli, 
was prep.ared by heating in boiling water tor five liours a mixture 
fii lialf a gram of the base and 2 grams of benzenesulphoiiyl cliloride 
dissoh-ed in 10 grams of dry pyridine. The resulting solution wa.s 
.Homed on crushed ice, and the solid collected, dried, and ervs- 
laiHsed from alcohol ; 

0'18o2 gave S o c.c, X., (moist) at 15° and 766 mm. X = 5'40, 
*^'3 cU3(iOjX, 2S, requires N = 4-90 per cent. 
’■^'^^(“^fiiesidphoniddiidir.ni/Ior.lomelhi/lenediamine is insoluble 
ft i^r or light petroleum, dissolves readily iu benzene, chloroform, 
atetoue, and crystallises from alcohol in needles melting at 
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Pre.paration of ad-Di'2-vaphthplaminosehacic Acid, 

CO,H-CH(NH*CjoH7)*[CH2]6*CH(NH-C3oH;)-C02H. 

Ten grams of ethyl o^-dibromosebacafce and 17 grams of 
/8-napIithylamine were heated together for nine hours in a 
jinmersed in boiling water. The product was first repeatedly 
digested with hot dilute hydrochloric acid, and then crystalliseij 
from a mixture of alcohol and ethyl acetate, from which it separates 
in crystalline nodules, melting at 132 — 134°: 

0'2426 gave ir2 c.c. N 2 (moist) at 14° and 754 mm. N = 5-39, 
C 34 H 4 o 04 N 2 requires N=5T9 per cent. 

Ethyl aB-di-2-naphthylaminosehacatef 

^COoEt-CH(NH*CjoHy)‘[CH2]e-CK(NH‘CjoH^)‘C02T:t, 
is insoluble in ether or light petroleum, is sparingly so in boilinc' 
alcohol or ethyl acetate, and readily soluble in cold chloroform, 
The hydrolysis of the above ester was effected by boiling it with 
an excess of 10 per cent, alcoholic solution of potassium hydroxide. 
The resulting solution was poured into excess of hot dilute hydro- 
cliloric acid, and the precipitated acid collected, well washed, and 
dried. Owing to the insolubility of this naphtliylamino-acid, no 
suitable solvent could be found for its purification by crystallisation, 
cojisequeutly it was twice dissolved in a dilute solution of potassium 
hydroxide and rcprecipitated by dilute hydrochloric acid, filtered, 
well washed, and dried. 

aO-Di-l-naphthplnminosiehack acid is insoluble in water and all 
the common organic solvents; it melts with decomposition and 
evolution of gas at 222 — 227°: 

0'2274 gave ll'o c.c. N., (moist) at 16° and 758 mm. N = 5'S8, 
C34|H3204N.2 requires N-=5'79 per cent. 

j . 

^■l)i-2-naphiliiiloctam€lhylenedmrnint, CjpHy'NH‘[CH 2 ]g‘NH'CiQH;, 

a0-Di-2-naphthylaminosebacic acid in quantities of 10 grams was 
heated under a pressure of 30 mm., as described for the preparation 
of diphenyloctamctliylenediamine (p. 1120), and when the evohitioji 
of carbon dioxide had ceased, the temperature was raised, and the 
product slowly distilled at 20 mm. pressure. The semi-solid 
distillate was spread on porous plate, and the solid crystallised 
from a mixture of alcohol and light petroleum. The isolation of 
the base is difficult, and this no doubt accounts in some measure 
for the low yield (15 per cent.) of pure base obtained : 

0'1636 gave lO'O c.c. No (moist) at 13° and 746 mm. N — 7 09- 
requires N = 7'07 per cent. 

^-Di-'Z-mvphthyloctamethylcnediamine ie readily soluble in cliloro 
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form cr benzene, sparingly so in ether or alcohol in the cold, and 
narates from the latter solvent in small, lens-shaped crystals, 
melting' at 100°. The product obtained by treating the amine with 
litmus acid gives Liebermann’s reaction for nitrosoamines. 

The hyd-TochlofidCf Cj(jIIj*NII*[CIT 2 ]g*NH*C] 0 ^ 7 > 2 HCl, was 
obtained as a crystalline precipitate by passing dry hydrogen 
chloride through a solution of the base in benzene, and was purified 
hv crystallisation from methyl alcohol, in which it is sparingly 
soluble. It melts and decomposes at 244°: 

01516 gave 7'7 c.c. N 2 (moist) at 14° and 760 mm. N = 5’97. 

C2sH 32N2,2HC1 requires N=5'97 per cent. 


Pre'paration of a6-Di'\'naphthylaininosehn.cic Acid, 
C02K*CH(NH-C3oH,)*[CH2]6-CH(NH*C,oH^)‘C02H. 

Forty grams of ethyl a^-dibromosebacate and 68 grams of 
a-uaplithylamine were heated together in a flask immersed in boiling 
water for fourteen hours, and the product worked up, as described 
for the preparation of the corresponding j 8 -naphthylamino-compound 

(p. 1122)1 

0 2228 gave 10’2 c.c. N 2 (moist) at 17° and 748 mm. N=:5'23. 

C 34 H 40 O 4 N 2 requires N = 5'19 per cent. 

Ethyl a6-di-l-naphthylaminosehacate, 

C02Et-CH(NH*CinH;)*[CH2]6*CH(NH‘C,on.)*C02Et, 
is insoluble in ether or light petroleum in the cold, dissolves readily 
in benzene, acetone, or chloroform, and separates from its solution 
ill alcohol in crystalline nodules, melting at 117 — 119°. 

a.Q-DiA.-naphthylaminose.hocic acid was obtained by hydrolysis of 
the above ester as described for tlie preparation of the correspond- 
ing 2-naphthylamino-acid. As the acid separates with diffculty 
from its solutions in organic solvents, it was purified by repeated 
solution in dilute potassium hydroxide and reprecipitation by acid. 
It is insoluble in light petroleum, but dissolves readily in alcohol, 
acetone, chloroform, or benzene, and separates slowly from its con- 
centrated solution in ethyl acetate in small, crystalline nodules, 
which melt and decompose at about 180°: 

0'2230 gave 10'2 c.c. N.^ (moist) at 13° and 770 mm. N = 5'48. 

C 30 H 32 O 4 N 2 requires N=5'78 per cent. 

^■Ohl-uaphlhjloctamethyJencdiamine, C]oHj*NH*[CHo]s*NH’CjoH 7 . 

afi-Di-l-naplithylaminosebacic acid in quantities of 5 grams was 
heated, and the products distilled as described for the preparation 
of fli-2-naphbhyloctamethyIenediamiiie (p. 1122). The alcoholic 
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solution of the distillate slowly deposited well-formed prisms of the 
base, which were separated, and crystallised from methyl alcohol 

0'1060 gave 0'6 c.c. Ng (moist) at 22^^ and 7G6 mm. 

CogHgoNg requires N = 7'07 per cent. 

s,-])i-l-naphihi/locUtm€Ahylene(lHimine is readily soluble in oOipj, 
benzene, or chloroform, sparingly so in ethyl or methyl alcoliol. aijr] 
crystallises from the latter solvent in stellar groups of stout ticedlps 
melting at 91 — 92^. The product obtained by treating tlie base 
witli nitrons acid gives Idebermann’s reaction for nitrosoamines. 

The yield of pure amine was less than that of the correspondiiia 
^-naphthyl derivative, and the explanation given to account for 
the low yield of the latter applies even more so in the case of the 
former, since derivatives of a-naplitliylainine are generally more 
difficult to crystallise than the ^•iiaplilhylamiiie compounds, 

Ethyl aiyD'ihromoazflftiej CO.iEt*CHBr*[CH 2 ]^*CHBr'CO,;,'Et, 

Twenty grams of ])iire azelaic acid (m. p. ]0o°) were treated villi 
45 grams of pliosphorus pentachloride, and 39 grains of bromine 
slowly added to the resulting acid chloride. The mixture vas 
carefully heated on the. water-hath, and wlien all the bro^nine had 
disappeared, the bromo-acid chloride was poured slowly into 100 c.c, 
of alcohol. The alcoholic solution, after remaining overnight, was 
heated on the water-bath for half-an-hour, then cooled and poured 
into a large volume of water, and the ester extracted with ether, 
The ethereal solution was dried, evaporated, and the residue frac 
tionally distilled under diminished pressure. 

Ethyl aiyflihrinnoazflate is a colourless, oily liquid, boiling at 
23S°/30mm.: 

0‘2436 gave 0'2234 AgBr. Br — 39']. 

requires Kr = 39'8 per cent. 

aij-Dif/niliuofJZf lnic . I c/d, 
C02H-CH(NHBli)-[CHji-CH(KHl']i)-C02H. 

Twentv-five grams of ethyl ajpdibromoazelale and 28 grams of 
recently distilled aniline were heated together in a Hash immersed 
in boiling water for nine hours. The product was poiircrl into 
excess of dilute potassium hydroxide, and the precipitated aiiilino- 
e.ster and aniline extracted with ether. The ethereal solution 
washed, dried, and the residue left on evaporation of tlie ether 
was heated at 230°/90 mm. in order to remove the excess oi 
aniline. The iindistilled residue, consisting of anilino-ester, V'ls 
hydrolysed by boiling with a 25 per cent, alcoholic solution ot 
potassium hydroxide, and when the hydrolysis was cojiiplcte the 
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solution was diluted with water, the alchool removed by evaporation, 
and tlie anilino-acid precipitated by the addition of dilute hydro- 
diloric acid. Care must be taken not to add any large excess of 
mineral acid, otherwise the anilino-acid will he reclissolved. The 
^j.g(,jpitated acid was collected, dried, and crystallised from alcohol, 
wlien it was obtained in small, crystalline nodules, melting at 
I9n_l91° It is insoluble in light petroleum, ethyl acetate, or 
acetone in the cold, sparingly so in boiling alcoliol, and dissolves 
readily in dilute hydrocliloric acid : 

01550 gave 10'2 c.c. (moist) at 15° and 762 min. N — 7'72. 

requires K — 7'57 per cent. 

0'1906, dissolved in alcohol, required lO'O c.c. .V/lO-NaOII for 
neutralisation, using phcnolphtlialein as indicator, whereas 
the same amount of the dibasic acid, requires 

10'3 c.c. il'/lO-NaOn. 


^y.Ij'ipheiiyJJn’pInmiihiilnuuhaiinnr, NHPlr[CHo] 7 *NIIP]l, 

oi]-UianiIinoazelaic acid was lioatod in quantities of not more than 
grams and under 20 mm. pressure, ns described for the pre- 
paration of dipheiiyloctamethylenediamine (p. 1120), and when the 
evolution of carbon dioxide liad ceased, the product was distilled 
slowly. The distillate readily solidified on cooling, and was 
crystallised from a mixture of melliyl alcohol and ether, from 
which the amine separates out in thin plates, melting at 51 — o2°: 
(l-lGie gave 0-4760 CO. and 0-1322 ILO. C = ^0-34; II-O'UO, 
(J-UfiO „ 12’3 c.c. N. (moist) at 17° and 766 mm. X — 9'86. 

^“30'S5; H = 9*22; N = 9-93 per cent. 
i>-Dipheiif/lhf’pfaTru'iht/IeneiIia7nine is readily soluble in dilute 
hydrochloric acid and the common organic solvents except light 
petroieum and methyl alcohol. The product obtained bv treating' 
llie base with nitrous arid gives Liebermanii's reaction for nitroso- 
amines. 

The decoraporitiou of the anilinoazelaic acid into diphenylhepta- 
mothylenediarainc and carbon dioxide takes place quite smoothly, 
and the yield of base is very satisfactory (see introduction, p. 1120). 

The hjdrochJunde, NHPli*[CH,j7*NHrh,2nCI, was readily 
obtained by dissolving the base in warm hydrochloric acid and 
evaporating the solution in a vacuum. It was purified by crys- 
tallisaiion from a mixture of alcohol and ether, from which it 
separates out in stellar groups of needles, melting at 193 — 191°. 
h is insoluble in the common organic solvents with the exception 
m lioi. alcoliol, iu which it dissolves readily. Its acjueous solution 
is strongly add to litmus: 
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0‘1750 gave 11'4 c.c. Ng (moist) at 18° and 771 mm, N = 7‘G3. 

Cj 9H26N2>2HC1 requires N^Y'SS per cent. 

The acetyl derivative, NPhAc*[CIL]7*NPhAc, was obtained by 
boiling for one hour on the water-bath a mixture of 1 gram of the 
base and 2 grams each of acetyl chloride and acetic anhydride 
The excess of the two reagents was removed by allowing the product 
to remain over a concentrated solution of potassium hydroxide in 
a vacuum, and the residue crystallised from light petroleum : 

0T710 gave 11'6 c.c. Ng (moist) at 19'5° and 764 mm. K=:7'32, 
C23H30O2N2 requires N = 7-65 per cent. 

s-DiactiyldiyhenylheplainethyU.rudiaminc is readily soluble in 
alcohol, benzene, or chloroform, moderately so in boiling ether or 
light petroleum, and separates from the latter solvent in clusters 
of stout needles, melting at 79 — 80°. 

The heaze.ncsulphonyl derivative, SO.iPh'NPh'fCHoJy’NPh-SOjPh, 
was prepared by lieating for five hours in boiling water a mixture 
of 1*5 grams of the base and 4 grams of benzenesulpbonyl chloride 
dissolved in 14 c.c. of dry pyridine. The resulting solution 
poured on crushed ice, the precipitated solid dissolved in ether, aud 
the ethereal solution washed with dilute hydrochloric acid and 
water and dried. The residue left on evaporation of the ether 
was crystallised from alcohol : 

0'1846 gave 8'4 c.c. N2 (moist) at 15° and 766 mm. N=5'37. 
03111.^404^280 requires N = 4-98 per cent. 

&-])ihenzcne.!iulphony}diphenyJhtptamethyUntd%amint is readily 
soluble in chloroform, benzene, or acetone, and crystallises from 
alcohol in stout prisms, melting at 96 — 97°. 

The author desires express his thanks to the Research Fund 
Committee of the Clieiiiical Society for a grant, which has, in part, 
defrayed the ex])onses of this investigation. 

CHEMIC.iL L.^ROlt.VTUltV, 

Sr. Thom.as’s Hosi’jial. 

London', 8.K. 
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VAN’T HOFF MEMORIAL LECTURE. 

Delivered on May 22nd, 1913, 

By James Walker, D.Sc., Ph.D., LL.D., F.R.S. 

The work of van’t Hoff is indissolubly woven in the texture of the 
clieinistry of to-day. Whether we are organic chemists, inorganic 
chemists, or physical chemists, we constantly utilise and apply his 
ideas, reap the benefit of the intense thought he devoted to the 
fundamental problems of our science. This is his splendid and 
enduring memorial. Nothing can add to it, nothing detract from 
it, Feeling this profoundly, 1 conceive that I may best discharge 
the honourable responsibility laid upon me by the Society if I give a 
sketch of his life, his main achievements, and his way of thinking 
mth as little discussion and elaboration as possible, and as simply 
as I may.* 

Jacobus Henricus van’t Hoff was born in Rotterdam on the 
•iOth of August, 1S52. He came of pure Dutch stock, and liis 
ancestry can be traced back to one Adriaen van’t Hoff, who lived 
ill the latter half of the seventeenth century at Groote Lind, near 
Rotterdam. Ilis father was a practising physician in tliat city, 
his mother the daughter of a wine dealer of Middelliarnis. Tlie 
well-known landscape of Middelharnis, by Hobbema, in the National 
Gallery, shows the garden where van’t Hoff often played in his 
boyhood. 

Van’t Hoff was sent to a private school, in which the education 
seems to have been of a liberal character, the usual scholastic 
subjects being relieved by sports, games, and physical exercises. 
Henry, as he was then called, to distinguish him from a brother 
likewise named Jacob, excelled in mathematics, and received coni- 
meudation for his work in natural science. His mind, however, was 
not wholly occupied with his regular school studies, for at this 
time he was awarded prizes by a local musical society for singing 
und for pianoforte playing. Long country walks were a favourite 
recreation, and his letters show both his acute observation of nature 
and his keen appreciation of scenery. At the age of fifteen he 
entered the newly founded ‘‘Hoogere Burgerschool,” a non-classical 
institution of the type of a German Real-schule,, Whilst constantly 

.My infoiTnation has been mostly derived from “J. 11. vau'r. ITori's 

Aiiisurd;impr Peiiode 1877 — 1895,” by "W. P. Jorissen and L. Tli. Keielin 

(Hf'ldci, 19rj;}j and in particular from the iiitere.stiiig biography by PiofeSf.or 
foln II, “Jacobus Henricus v.an't Hoff, sein Leben uiul AVirkeii ' (Leip/i", 
both of tliesc works contain full bibliographies. 
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near the head of his class, he never succeeded in reaching the firsj- 
place, if, indeed, he ever tried. 

Here he received his first instruction in chemistry. A school 
companion relates that they were taught according to the old system 
of formulae, the formula of water, for example, being HO, although 
they were told in the highest class that a new formulation with 
HoO was beginning to make headway. Practical instruction in 
chemistry was given in the school, and this evidently interested 
young van’t Hoff, for he with some companions secretly repaired 
to the school on Sundays to finish their class exercises, and to 
perform additional unauthorised experiments. As they, boylike 
enthusiastically chose to work with highly poisonous or explosive 
substances, their private investigations, when discovered, were 
brought to an abrupt end. Van’t Hoff, however, continued his 
experiments at hoine, and conducted them on business-like lines 
as ho is reported to liave charged spectators a small fee, which wa? 
expended in the purcliase of fresh apparatus and material. A few 
mouths before van't Hoff completed his rurricnhim, the chemist 
Hoogewerff was a])pointed head of the school, and gave a sketch 
of the development of theories of organic cheinislry, which, althouffli 
too far advanced for the majority of the scholars, was welcomed 
and appreciated by van’t Hoff. His leaving certificate reads as 


follows : 

Matlinnafics jind uiechaiiics Kxoellftnt 

I’liyfiical -science Very good 

History, etc Good 

I>{ni"iiagC8 and literature Satisfactory 

Drawing Satisfactory. 


The following two years were .spent by van't Hoff at the 
Polytechnic School of Delft. He had not yet decided what line 
of life he would take up, beyond that it should be practical. A 
holiday experience in a sugar factory, however, convinced him that 
technical chemistry was a somewhat monotonous occupation, and 
Ilia inclination turned more and more towards pure science. He 
therefore on returning to the Polytechnic studied with increasod 
zeal, and to such purpose that he received his diploma at tlie end 
of the second year, whereupon he left Delft for the University oi 
Leiden. 

AVhat chiefly weiglied with van’t Hoff in moving to Lei<ieii was 
the better opportunity afforded there for the study of the higher 
mathematics, the want of which he had greatly felt at Delft. At 
the University he frequented student society but little. On his 
rare appearances at the Debating Club, however, his comments nil 
questions of the clay and on topics of art or science provoked anfl 
enlivened discussion. Freedom and originality of tliought were 
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^eii then characteristic of him. Indeed, he complained in later 
years of his University studies that they were too inatter-of-fact, 
took too little account of his being a man and not a mere organ 
for the acquisition of knowledge; and declared that under their 
influence lie would have become a dried and shrivelled scientific 
ccin<^lo)'ierate had it not been for the counter influence of the 
iiileusely subjective and personal Byron. The writers who 
influenced him at this impressionable period of his life were, on 
the philosophic-scientific side, Comte and Whewell, on the literary 
side Burns and Heine. But Byron was his favourite and hero. 
References to Byron, quotations from Byron, abound in his letters, 
and too'ether with much verse in his native tongue van’t Hoff wrote 
many Byronic stanzas in English. 

Van t Hoff now definitely decided on the study and prosecution 
of chemistry as his work in life, and since Leiden offered no special 
facilities in the subject, he passed his candidate’s examination, a 
necessary step towards the doctorate, and left the University at 
t!ie end of a year. 

Kekule's fame attracted him to Bonn. The romantic surround- 
iuffs of the Rhine University town made a strong appeal to him. 
He wrote later: “ In Leiden all was prose — the town, the country, 
llir people. In Bonn all is poetry.” 

Only a year was spent by vaii’t Hoff in Bonn. That he became 
unsettled, melancholy, even bitter, is clearly shown by the tone 
of his letters. lie found Kekule unsympathetic, but made a lasting 
friend in Walthere Spring, of Liege. 

There can be little doubt that Kekule’s teaching.^ on the constitu- 
tion of organic substances deeply interested van’t Hoff, and it wa.s 
on Kekule'a advice that he continued Ids scientific studies elsewhere 
instead of accepting a technological or teaching post, vaii't Hoff s 
choice fell on tlie " Ecole de medecine,” in Paris, where the genial 
Adolphe Wurtz directed the studies of Ids enthusiastic pupils, but 
before proceeding to France he entered the University of Utrecht 
for tliree mouths in order to pass the doctoral exandnatinii pre- 
liminary to the doctorate. The most noteworthy circumstance of 
vaiiT Hoff’s sojourn in Paris is that there he made tlie acquaintance 
of the Alsatian, Joseph Achille Le Bel, who a year later was to 
share with Idni the credit of the invention of the asymmetric carbon 
atom, van’t Hoff apparently did little in the way of practical 
research while in Paris, and it is recorded of him, "11 etait si 
danquille qu’on ue faisait pas grande attention a lui.” 

Ill order to obtain his doctor’s degree, van’t Hoff re-niatnculated 
in the University of Utrecht iu October, 1874, and was promoted 
to his doctorate in December of the same year. His dissertation 
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was entitled “ A Contribution to our Knowledge of Cyaiiapeti 
Acid and Malonic Acid.” It was of a routine character 
contained nothing beyond the powers of an ordinary advaucet’ 
laboratory student. This is at first sight surprising, for van't Holt 
had in the preceding September issued as a pamphlet his fanioy^ 
paper on space-formulas. The original pamphlet was in Dutdj 
and bore the title, “An attempt to extend to space the present 
structural chemical formulse, with an observation on the relafio 
between optical activity and the chemical constitution of organic 
compounds.” It argues well for the sound common sense of tli» 
young van’t Hoff that he presented a humdrum piece of practical 
work for his dissertation rather than the startling innovation con 
tained in hia pamphlet, for the latter might have had an erejj 
worse fate than the equally famous thesis of Arrhenius, containiip 
the first statement of the theory of electrolytic dissociation. 

In giving this sketch of van't Hoff’s educational career, I have 
made no attempt to treat it otherwise than in a superficial, mainlv 
topographical, manner; and this because I fancy that the accidents 
of his education had little influence on his mental development 
Kow at the beginning of his productive career we find him a quiet, 
unassuming young man of twenty-two, with a physique by no means 
robust; reserved, but of agreeable manners; cultivated on manv 
sides ; with a taste for the writing of verse and for natural science 
in particular entomology. He differed from the bulk of hh 
academic contemporaries in being essentially a man of ideas, a 
thinker. He had pondered over the properties of the atoms, on 
their actions on one another at small distances, and over the 
problem of how the chemical and physical properties of compoimd 
molecules were to be conceived as a function of the nature of the 
constituent atoms and of their arrangement. The first tangible 
result of this cogitation was the laying of the foundation of stereo- 
chemistry. 

It is a constant phenomenon, and always a fresh surprise in the 
history of science, to find a pioneer, capable, one might think, of 
any mental step, stopping short by a hand's breadth of some 
important discovery or generalisation. The driving force of the 
original idea exhausts itself, or the general state of knowledge 
fails in some particular, and years may have to elapse before a 
fresh mind with a new stimulus, and possibly a different goal, can 
take the required step. The early history of stereochemistry 
illustrates this peculiarity of scientific advance in striking fashion. 

In a lecture published in 18G0 Pasteur said: “We know, on the 
one hand, that the molecular structures of tlie two tartaric acid^ 
are asymmetric, and, on the other, that they are rigorously the 
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nme difference of showing asymmetry in opposite 

lenses. Are the atoms of the right acid grouped on the spirals 
oi a dextrogyrate helix, or placed at the summits of an irregular 
tetrahedron ? We cannot answer these questions.” The ideas of 
^]ie quadrivalent carbon atom and of molecular structure based 
upon it were still too novel and also too remote from Pasteur's 
practical line of thought, to enable him to take the short but, as 
it turned out, difficult step to the asymmetric carbon atom. 

That tlie necessity for space-formulaj became increasingly felt is 
evident from the following quotations. 

lo 1S67 Kekule wrote: “The incompleteness of the old models 
may be avoided if, instead of arranging the four affinities of the 
carbon atom in a plane, we place them in the directions of hexagonal 
axes, so that they run out from the spherical atom and end in the 
planes of a tetrahedron.” 

A definite example of the use of space-formulse is given by 
Pateriib in 1869, who writes as follows : 

Three isomerides, C^H^Bro, supposing that they really exist, 
can be easily explained, witliout the necessity of assuming with 
Butlerow a difference amongst the four affinities of the carbon 
atom, if we postulate that the four valencies of the atom of carbon 
are arranged in the sense of the four angles of a regular tetra- 
hedron: then the first modification would liave the two atoms of 
bromine (or any other univalent group) attached to tiie same atom 
of carbon; whilst in the other two modifications, the two atoms 
of bromine would be each attrichcd to a different carbon atom, 
with tlic difference that in one case the two atoms of bromine would 
be symmetrically arranged, and in the other not.” 

Wislicenus in the same year clearly indicates the general nature 
and mode of solution of the problem in couuexion witli the lactic 
acids: “Facts like these will force us to explain the difference 
between isomeric molecules with the same structural formula by 
means of a different arrangement of their atoms in space, and to 
seek for delinite ideas concerning this,” a statement which he 
reiterates and emphasises in 1873. 

I'hese definite ideas were given practically at the same time by 
vaa’t Hoff and by Le Bel, the former publishing his pamphlet in 
September, 1874, and the latter a paper in the BulUtin de la Societe 
(■lnmiq_u€ in November of the same year. One would naturally 
imagine that the idea ^liicli gave the key to the problem must have 
originated in one of the frequent discussions in Wurth's laboratory, 
lor hero we have two young men parting at tlie end of June, ami 
lew months later publishing separately a notion wliich was at 
t e time generally regarded as something entirely novel and 
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revolutiouary. Yet vau't HolT tells us that no coniiiiuuicatiyjj on 
the subject had passed between them. He says: “That slicni^. 
before this we had been working together in Wurtz's la]}oratorv 
was purely fortiiitons; we never exchanged a word about the 
tetrahedro;i there, though perhaps both of us cherished the idea in 
secret. To me it had occurred the year before, in Utrecht, after 
reading Wislicenus’s paper on lactic acid.” 

In view of the passages I have quoted above from earlier workers 
it might almost be asked: What, tlien, did vaiiT Hoff and Le Bel 
discover ? Wherein lies the merit of their work that they should 
be acclaimed as the originators of stereochemistry when the problem 
and the fundajuental ideas seem to liave been so clearly enunciated 
before them? On the one hand, the idea of the asymmetric 
structure of optically active molecules was given by Pasteur; on 
the other, Paterno uses tetrahedral carbon atoms to explain a case 
of isomerisju in mucli the same way as they would be user] to-day, 
except that he regards the carbon tetrahedra as not being capable 
of rotation round the axis joining their centres. Separate, these 
ideas remained unproductive; correlated, they became endowed with 
marvellous fertility. Van’t Hoff and Le Bel’s great contribuiiou 
to stereochemistry was to dellne the conditions under which the 
asymmetric structure appearetl, namely, when the carbon atom was 
attached to four different groups. Vairt Hoff, in addition, boldly 
adopted the tetrahedron as the formal representation of the carbon 
atom ill this new aspect; Le Bel, whose considerations are more 
general, only mentions it once in his paper. Not only did they 
state the bare principle, liowevcr; they showed it was a living one, 
drew deductions from it, applied it on all sides, and delivered it, in 
short, as an effective instrument into the hands of their fellow- 
workers in chemistry. Otherwise, like Avogadro’s principle, it 
might have been forgotten, and for years perhaps have awaited 
some Cannizzaro to rediscover or revivify it. 

It is of interest to quote van’t Hoff's own words as to the origins 
of his conception and that of Le Bel, and as to the points in which 
they differed: 

“ On the whole, Le Bel’s paper and mine are in accord; still, the 
conceptions are not quite the same. Historically, the difference lies 
in this, that Le Bel’s starting point was the researches of Pasteur, 
mine those of Kekulc. 

“ The researches of Pasteur had made plain the connexion between 
optical activity and crystal-form, and had led to the idea that the 
isoinerides of opposite rotatory power correspond with an asymmetric 
grouping and to its mirrored image. Indeed, the possibility cf s 
tetrahedral grouping was suggested. Lc Bel closely follows Pasteur, 



WAMCER: VAN’t HOFF MEMORIAL LECTHKE. 1133 

ilieiij when lie sees this grouping in the four ntoiiis or radicles - 
inactive bodies all diflerent — united to carbon. 

Jly conception is, as Baeyer pointed out at the Kekule festival, 
j roiitinuation of Kekuie’s law of the qiiadrivalence of carbon, with 
the added hypothesis that the four valencies are directed towards the 
rarners of a tetrahedron, at the centre of wliich is the carbon atom. 

"Practically our ideas, so far as tliey concern the asymmetric 
tarboii, amount to the same tiring— explanation of the two isomerides 
|iy ineau.i of the tetrahedron and its iitrage, disappearance of this 
isoinerisra when two groups become identical, through tire resultiifg 
fviniiieUy and identity of the two tetrahedra." 

Le Bel’s general treatment was more purely geometrical anil in 
ivitain ways more thorougli tlian that of van't Iloff, wlticli was 
better calculated to appeal to chemists, and, indeed, gave the stamp 
to slereochemistry in its subsequent development. In detail tire 
ftillowing points of difference between the authors iiray he noted, 
he Bel accounts for the existence of internally eoinperrsated inactive 
ioniis, such as uresotartaric acid; van I Hoff, by means of the 
tetrahedra, clearly explains the nature of unsaturated inactive 
iMiiiertcIes, such as maleic and fumaric acids. 

The following lines contain a brief resume of the original 
yaraiililet of September, 1874. Vair’t Hoff shows tliat if we imagine 
die four afliirities of the carbon atom to lie in a plane, the groups 
attached to them being fixed, and their positions not interchangeable, 
a great many more isomerides arc ])retlrcteil than actually exist. If, 
"11 the other hand, tire affinities are not in a plane, but directed 
1C the summits of a tetrahedron from its centre, tlie iiuinber of 
compounds iiredicted in general coincides with the number of 
compounds exisliiig. His cliief slalemeiits are given in the follow- 
ing terms : 

(i/) If the four affinities of a carbon atom are satisfied by four 
(lilfereiit imivaient groups, two and not more than two tetrahedra 
are olitained, of which one is the mirror image of the other and 
ramiot be superposed on it ; that is, we encounter two isomeric 
structural foriimlie in space, 

(i) Each carbon coiiiponnd wliidi in tire dissolved state effects a 
rotation of the plane of vibration of a polarised ray, contains an 
viimiiU'tnc carbon atom, that is, one whose affinities are satisfied 
by lour different univalent groups. As examples, he gives lactic 
iricl, aspartic acid, asparagine, and malic acid, with one asymmetric 
-aibou atom; tartaric acid with two; the sugars, mannitol, etc., 
I'ltii at least one. Further, camphor and borueol, according to 
oekules formulation, contain an symmetric carbon atom, and are 
I'crrespondiiigly active. 

bOL. cm. 4 j. 
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The derivatives of optically active compounds lose their activitv 
if the asymmetry of all the carbon atoms disappears; for example 
inactive maleic acid from active malic acid, inactive succinic acici 
from active tartaric acid, inactive cymene from active campliui. 

In a list of compounds the formulae for which contain an asvrn 
metric carbon atom, there are many cas<^ in which the conipoin^^j 
is not active. This may be accounted for in one of the folloMiny 
ways : 

1. Tlie compound may be an inactive mixture of two equally and 
oppositely active isomerides. 

2. If the activity is small, it may be lost in the experimental 
error, 

3. The condition “ asymmetric carbon atom ” may not in ilscli 
be sufficient, the nature of the different groups being of moment a? 
well as their mere difference. 

The principle that an optically active compound probablv 
contains an asymmetric carbon atom gives the means of clioosiiif' 
between possible formula;; for example, optically active primary 
amyl alcohol must have the formula (CH 3 )(C 2 H 5 )CirCH,’OH, 
There is a certain degree of probability tlrat an inactive compouml 
contains no asymmetric carbon atom. Thus, the formula of citrii; 
acid is probably CO.>H*CH 9 *C(OH)(CO|>H)’CH 2 ’C 02 H, and not 
C 02 H'CH(OH)*CH(C 62 U)*CH 2 *C 02 H. 

Formulae are given for the simplest optically active monohydric 
alcohol, monobasic acid, dihydric alcohol, saturated hydrocarbon, 
and aromatic hydrocarbon; and attention is drawn to the fact that 
there are no optically active normal hydrocarbons, alcohols, or 
acids. 

(c) If two doubly hound carbon atoms are each united to two 
radicles which differ from each other, two isomerides, hitherto 
unforeseen, are predicted; for example, maleic and fumaric acids. 

In van’t Hoff’s pamphlet the carbon tetraliedra are figured 
exactly as they are met with now in text-books of organic chemistry. 

A French translation of the paper appeared soon afterwards in 
tlie Archives A' eerlandaises, and a condensed French account in the 
Bulletin de la SocietS chimique. Finally, a much expanded Freucli 
pamphlet, “ La chimie dans Vespace/' was published at Rotterda])! 
in May, 1875. 

Disappointment followed the publication. Instead of Ins 
hypothesis provoking discussion, as he had hoped, it was received 
by the majority of chemists with indifference, if not with coldness. 
Wurtz, Spring, and Louis Henry wrote warm acknowledgments oi 
its receipt, but made no attempt to discuss or criticise. Berthelot, 
whilst admitting the general interest of van’t Hoff’s formula;, took 
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up tliP. ground that a complete representation of constitution 
iuvolvcii a representation of the rotatory and vibratory rnovciiieiits 
„f tlie atoms and groups, and was disposed to attribute optical 
activity to these movements. The physicist. Buys Ballot was the 
first to give serious attention to van’t Hoff’s theory, and in the 
iluiiiidllrul voor If atuurwetenschappeii he published an open letter 
to vaii't Hoff, who replied in a paper (Novemher, 1875), discussing 
many interesting points which had been raised in the letter. He 
dves, for example, the configurations of the ten isomeric saccharic 
acids. A cordial letter from Wislicenus then followed, suggesting 
(hat the pamphlet should be translated into German, which was 
(lone by Herrmann, and issued in 1877 under the title Die Lagmiii;/ 
,/,) Jlume im Raume, with a preface by Wislicenus. The German 
version, which differs in many ways from the original, was widely 
read, aud van’t Hoff’s ideas now began to gain ground. Strenuous 
opposition by Kolbe, who at that time was tilting at graphic 
foniiuk of every sort in a erics of lively articles in the Journal 
jir pmUische Chemie, perhaps, if auytliing, increased their vogue 
liy drawing more attention to the subject. 

Meanwhile van't Hoff had graduated, and was on the look-out 
for a situation. lie failed to obtain any teaching post as science 
master in a school, but in March, 1876, he succeeded in becoming 
assistant in the Veterinary College of Utrecht, there to teach 
chemistry and physics. He had command of good apparatus, and 
during the two years of his tenure of the office he worked at a 
variety of subjects, the substances obtained from storax claiming 
much of his attention. He wrote several stereochemical papers, 
one on carbon rings, one on Ladenburg's benzene formula, one on 
the direction of the valencies of the nitrogen atom, and one on the 
connexion between optical activity and constitution. 

To this period belongs his book, “ Ansiehten uhe.r du oir/anisch- 
Chemie;' the preface of which is dated Utreclrt, October, 1877. In 
itself the book is almost unreadable, but it affords the clearest 
evidence of the author’s iudependeiice of thought, his keen eve 
for esseiilials, and the painstaking way in which he sought to 
liolatc materials and pnoblems of pure chemistry from the tradition.il 
associations which obscured them. The first part is purely 
systematic, and treats of the physical aud chemical properties of 
organic substances regarded and classified as derivatives of metliaiie, 
n the introduction to the second part (published in 1881), he 
s.'ipresses himself as follows; 

The purpose of the second part is to obtain a knowledge of 
. e chemical nature of carbon in itself aud of the cliauges which 

undergoes when the element combines with other atoms or 

d E 2 
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groups of atoms. To succeed in this purpose we must obtaiti a 
general view of the chemical reactions in which the carbon aton 
plays a part, and the changes in physical character which accompany 
them. If such a reaction is expressed by the general equation : 

{=G)X + Y-Z = {=C)Y +X-Z, 
the knowledge of the reaction must include a knowledge of tlie 
lieat change which accompanies the reaction, and of the velocity 
with which it takes place under given conditions, whilst a knowlech? 
of tlie changes of property is attained by comparison of the pliysica] 
nature of (=C)X and t~C)Y^ The reaction expressed above in 
general form may be followed out for particular carbon compounds 
(S_c)X in the same two directions- What ultimately appears as 
independent of a, y is the expression of the chemical nature of 
carbon in itself; the difference clue to the changes of a, JS, y are. 
on the other hand, regarded as the changes which carbon undergoes 
when it combines with other atoms or groups of atoms," 

In the text of tlie second part we find the beginnings of those 
studies in chemical thermodynamics and affinity which were after- 
wards pursued to such good purpose. 

In September, 1877, van’t Hoff was appointed lecturer in 
chemistry in the Town College of Amsterdam, which a mouth later 
was raised to the dignity of a State University. In June, 1878, at 
the age of twenty-six, he became ordinary Professor of Chemistry, 
Mineralogy, and Geology; and six months later he married Joliaruia 
Franciiia Mees, tlie daughter of a Rotterdam merchant, wiiom he 
had known from early youth. 

Van't Hoff spent eighteen years in the University of Amsterdam, 
Although the old laboratory in winch he worked was small and 
inconvenient, he refused a call in 1887 to the newly created Cliair 
of Physical Chemistry in Leipzig, eventually filled by Ostwald, Hi‘ 
teaching duties were onerous. With two assistants he had to give 
instruction in organic and inorganic chemistry, crystallography 
(which he had studied with Grolh), mineralogy, geology, and 
paleontology, and to conduct practical classes for 100 medical and 
20 science students. Notwithstanding this, the amount of prac- 
tical work he executed and supervised was very great. The 
atmosphere of his laboratory may be described in the words of hi? 
assistant, van Deventer. “Whoever knows the Amsterdam labora- 
tory knows that things do not take place there in any ordinary 
way. There is something mystical, something uncanny in the air. 
And this demonic something is the belief — one might call it tlie 
superstition if success had not so often followed it — the belief oi 
vaii’t Hoff that his fundamental idea, the analogy between chemical 
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and physical phenomena, is profoundly true.” Elsewhere van 
Deventer says : " It must be said that van’t Hoff's work is in many 
ways mo'"® Fmnch than German. Soundness and solidity he 
certainly values, but he is in love with the idea in its general 
form, and his proofs are directed more towards establishing his idea 
in the world as a great rough block that cannot be overthrown, than 
to modelling and rounding it off— that he willingly leaves to others. 

■This love of the idea is often found, too, in the experimental 
iiiftliod which he adopted. Transition points were studied with 
an instrument which a well-trained physicist would only have used 
for preliminary experiments. Van’t Hoff used it for the decisive 
investigation, and the proof is unimpeachable.” 

It is characteristic of van’t Hoff’s devotion to the idea that he 
chose as the subject of his inaugural address in Amsterdam, “ The 
role of Imagination in Science,” and strove to show’ how great a 
part imagination played in scientific investigation. He drew 
attention to the imposing number of scientific men with a leaning 
towards poetic and romantic invention, and closed his address with 
a quotation from Buckle ; “ There is a spiritual, a poetic, and, for 
aught we know, a spontaneous and uncaused element iu the human 
mind, which ever and anon, suddenly and without warning, gives 
us a glimpse and a forecast of the future, and urges us to seize 
truth as it were hy anticipation.” 

Following out the line of thought already indicated in his intro- 
duction to the Attsichteiif van t Hoff investigated various types 
of reaction velocity and chemical equilibrium, which he collected 
ill his Ktiides de dtjnamifjiie chmiqM, puhlislied iu 1884. It is 
true that much had been clone by others iu these .fields of investi- 
gation; for e.xample, in velocity by H.ircourt and Esson and by 
Goldberg and IVaage, and on the therinodyniunical side by 
Horstmami and by Willard Gibbs, although the' work of the latter 
was then unknown to van’t Hoff, as indeed it was to chemists 
geuerally. Van t Hoff, however, systematised, exempUfied, and 
applied the principles involved, and, in fact, left the subject of 
clieiiiical dynamics much in the state in which we find it to-day. 
For example, he classified reactions into unimolecular, bimolecular, 
teniiolecular, according to the number of molecules taking part in 
t.e transformation. He showed how to determine the number of 
molecules taking part in a chemical action, and investigated 
-econ ar} actions and disturbing influences. He discussed '■ tem- 
perature of inflammation." He introduced tlie symbol for 
reversible actions. He introduced and illustrated the term 
rvaiisition poinf, and showed the close analogy between the 
riemica transition point” and the physical melting point, iu 
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particular as regards the effect of pressure, He stated clearly the 
principe de VequUibre mobile as follows: “Every equilibriuj^^ 
between two systems is displaced by fall of temperature in the 
direction of that system in the production of which heat i? 
developed.” He showed that Berthelot's principe du 
maximum is only strictly true at the absolute zero. Finally, he 
devoted the last section of the book to a study of chemical affinitv 
He shows how affinity may be measured by electromotive force 
liow at a point of transition the work of affinity is zero, and con. 
stantly uses the important equation; 

d loge K ^ q 
27 ' 2 ’ 

although he does not prove it, merely stating that it had been 
deduced in a rigorous manner from the principles of thermo- 
dynamics. I remember having read these Etudes in 1885 or 1886 
and I can well recall the mingled feeling of revelation and bewilder- 
ment which the book produced on me. I had perused such books 
on theoretical and physical chemistry as were then available, but 
bad derived comparatively little satisfaction from them, Here, I 
thought, was the real thing at last, hard to comprehend, certainlv, 
but something definite. What I understood was excellent. What 
I did not quite succeed in understanding seemed, somehow, even 
better. 

Arrhenius, at that time personally unknown to van’t Hoff, in 
reviewing the Etudes, wrote as follows: “This work, which is of 
the greatest interest, consists of two essentially different parts : the 
first experimental, the second theoretical. The former is, however, 
of quite subordinate significance, notwithstanding the many peculiar 
and interesting phenomena discussed in it. In the latter portion 
the author displays an extraordinary talent for bringing a great 
series of different facts under one point of view, and he succeeds 
with relatively scanty experimental material in developing an 
imposing and harmonious scheme for the whole subject of chemical 
influence and action. Although the author has already gained a 
great name by his power of wresting secrets from Nature, his former 
efforts are placed entirely in the shade by this work. An enormous 
perspective has been opened up for future inve.stigation. There 
are, however, but few workers in the promising field, though possibly 
this will shortly be remedied; for since Helmholtz, who sets tlie 
fashion in jdiysical circles, has turned his attention of late years to 
such subjects, it will probably nob be long before eager investigator? 
are working at them.” 

A few years later this prediction was fulfilled, chiefly through tlie 
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instrniuRiiiality of Ostwald, the first occupant of the chair of 

physical cliemisiry in Leipzig. 

in the Etudes we have the first appearance of osmotic pressure 
from the physico-chemical point of view. Through his distinguished 
('ountryman, the botanist, Ilugo de Vries, van't Hoff had become 
acquainted with Pfcffer’s osmotic measurements. He at once saw 
i\ie, tliermodyaamic importance of the conception, and used it in 
(conjunction with the lowering of vapour pressure to calculate the 
affniity of certain salts for their water of crystallisation. Tn the 
following year (1885) he published in the Archives neerlandaues a 
paper bearing the title “ V eqnilibre chimique dans les systemes 
ou dissous d Vetat dilue, gazeux oti dissom"; and in 1886 
lie published in the Transactions of the Swedish Academy three 
memoirs, entitled ” Lois de Veqtiilihre chimique dans VHat dilute 
qfizfiur nu dissous” “Une propriefe ginerale de. Vequilihre 
chirnirjue” and '' Conditions Ceefriques de Vequilihre chimique.” 

In these papers van't Hoff had arrived at the complete analogy 
between gases and substances in dilute solution. He tells us that 
in giving the proof of liis equation : 

dlog,.A’' _ q 
dT ~~ 'ir- 

by means of reversible cycles for dilute gaseous systems, it occurred 
to him that with the help of semi-permeable membranes all the 
reversible processes which make the application of thermodynamics 
to gases so simple might as readily be applied to substances in dilute 
solution. It at once followed that the osmotic pressure must vary 
witli the temperature according to Gay-Lussac's law. Pfeffer’s 
measurements for 1 per cent, sugar solutions seemed to confirm 
tiiis conclusion, although they were scarcely sufficiently accurate to 
afford absolute proof of the relation. Tlien Pfeifer had shown that 
tlie osmotic pressure was proportional to the concentration, that is, 
Boyle's law was followed as well as Gay-Lussac’s, and it was possible 
to write for dilute solutions an equation similar to that for gases, 
namely : 

PV^UX. 

The only thing left was to calculate R, the solution-constant, and 
compare it with the gas-constant, van't Hoff did this for sugar 
solutions from Pfeffer's iiieasurements, and found to his surprise 
that the value was identical with that of the gas-constant. At first 
he looked upon this identity as a mere coincidence, but further 
consideration showed it to be fundamental, and that osmotic and 
gaseous pressure were always equal, when molecular concentration 
‘"lud temperature were equal, that, in short, Avogadro’s law held 
without alteration for substances in dilute solution as well as for 
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gases, and that the molecular weights of dissolved substances could 
be determined on the same theoretical grounds as those of gases. 

Raoult had in the meantime shown empirically how molecular 
weights might be determined from the lowering of the freeziu^ 
point, and van’t HoiT was now in a position to give the theoretical 
justification of this method, by deducing thermodynamically fro^ 
Avogadro’s Ia\v and the properties of the solvents, the quantitative 
rules for the lowering of vapour tension, the depression of the 
freezing point, and the elevation of the boiling point of solutions. 

It should be noted that van't Hoff was from the first very careful 
to point out that all these relations were strictly applicable oulv 
to very dilute solutions, to “ideal solutions,’' as he calls them, and 
that he never claimed the theory of osmotic pressure as a compete 
theory of solutions. He definitely stated, indeed, in his address 
to the German Chemical Society '{lier., 1894, 27, 15): “It is no( 
even necessary to choose osmotic pressure as the starting point [of 
these relations]; the whole might be deduced as readily from 
Henry’s law or from Raoult’s law. Only osmotic pressure is a rerv 
simple and handy expression for the whole beliaviour, and its 
physical moaning is very readily stated and grasped, thus; If a 
substance in a state of dilution exists in surroundings into wliicli 
it can expand by diffusion, then, at a given temperature, the 
pressure whicli will prevent this diffusion is dependent only on the 
number of dissolved molecules, and not on the nature of the 
medium.” To van’t Hoff’s mind the real theory of the iiitiniate 
nature of solutions begins where the simple laws ct’aise to be obeyed, 
In a sense this is true, and a good example of what it means is 
afforded by the early history of the osmotic pressure theory, 
Vaii’t Tloff had found that tlie value of the osmotic constant was 
not for all substances equal to the gas constant 1^. With liis 
customary skill in iiandling such matters, he wrote the equation 
for these substances as follows; 

Pr = i]^T, 

using a factor f, which was thus the measure of the abnormality 
of the substance. The work of Arrhenius supplied two years later 
the explanation of the abnormality in the case of the great class 
of electrolytic solutions. The abnormally great value of i for such 
solutions was held by Arrhenius to be due to the molecular con- 
centration in such solutions being greater than had theretofore been 
accepted. According to his theory of electrolytic dissociation, some 
of the original dissolved molecules had split up under tlie influence 
of the solvent into simpler positive and negative ions, so that the 
total number of molecules was increased, the excess of i over 1 
being the measure of the increase. This, then, is a contributioii 
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to the theory ot solution for a certain class of solutions, and it 
appears to me that every future contribution will be of the same 
nature, dependent on the nature of the solvent and dissolved sub- 
stance, and therefore of a different scope entirely from van’t Hoff’s 

cenerahsation. 

I’ffo distinct points may be noted in connexion with the papers 
just referred to. First, there is the introduction of the conception 
of osmotic pressure into thermodynamics generally, and the use of 
semipermeablo membranes for reversibly changing the concentration 
of solutions. Second, there is the special application of the con- 
ception in deducing the simple general laws for ideal solutions. As 
van'fc Hoff himself has said, it would be possible to substitute for 
osmotic pressure in the purely thermodynamical treatment some 
other magnitude whicli is proportional to it, but it may be con- 
fidently predicted that tfie conception once introduced, and through 
^■hich such advances have been made, will never be discarded. 

One often encounters among chemists the impression that van’t 
Hoff was essentially a mathematician, or at least a man of mathe- 
matical formulffi, who cared nothing for atoms or molecules. 
Xolbing could be further from the truth. Van’t Hoff’s actual 
knowledge of matliematics is surpassed, I fancy, by the average 
honours B.Sc. student of to-day. His ability in this direction lay 
rather in the power of liatidling the mathematical tool for his own 
purposes. But, as is apparent from the passages I have already 
quoted, the essential thing for him is the reciprocal action and 
influence of atoms and molecules. The nature of osmotic pressure, 
as well as its law, was of profound interest to liiin. lie first of all 
conceived it as having its origin in tlie mutual attractions of 
solvent and solute molecules, but soon discarded this view for one 
of molecular bombardment in analogy with the kinetic theorv of 
gases. This kinetic theory of the origin of osmotic pressure, despite 
criticisms, still seems superior to any other that has been proposed, 
and awaits further developmeat. 

Although, as has been said, the papers comparing dilute sub- 
s ances with gasos were published in 1885, it was onlv in 1887 that 
Ihe ideas became generally known. Ostwald, the organiser of the 
campaign in favour of the new ideas of van’t Hoff and Arrhenius, 
associated himself with tlie former in founding the Zcilschrilt fiir 
rmhahithe Chemk, in the first volume of whicli tlie fundamental 
lapers ol the two pioneers of modern physical cliemistrv appear. 

'ith the foundation of this journal van’t Hoff's scientific life 
la) e said to have reached its climax. His fame became world- 
* many honours aw.aited him. A new chemical laboratory, 
according to liis designs, was opened in 1891, and many 
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foreign students visited him who could not have been accommodated 
in the old building. With the increase of his department, van’t Hop 
found that he had to devote more and more time to administrative 
duties, as is the universal experience of the heads of large labor? 
tories. He naturally disliked to see his leisure for personal research 
slip away from him, and asks, “Besides men whose duty it is i,- 
teach, and who, if they have time and inclination for it, may 
prosecute research, is there not room for another class of men 
duty should be to investigate, and who, if they pleased, miglit also 
teach 1 ” In the spring of 1895 a position of the latter kind was 
offered to him in Berlin. Great efforts were made by his colleafrues 
in the University of Amsterdam to induce the Government of the 
Netherlands to retain him in Holland on similar terms, but these 
efforts were unsuccessful. Va-n’t Hoff, in the spring of 1896, moved 
to Berlin, as a member of the Prussian Academy of Sciences and 
as a Professor in the University. His academic duties were of the 
lightest, one lecture a week being all that was required of him. 
His research work was carried out in a small laboratory situated in 
a pleasant suburb of Berlin. Here his chief collaborator was his 
friend and former pupil, Meyerhoffer. Often in conjunction will: 
younger men, they studied the physical chemistry of the Stassfurt 
salt deposits, and similar phase-rule problems. 

Such work, though of much general and special interest, is not 
to be placed on a par with vaidt Hoff's former achievements, It 
is true that in plan and in performaime it may be taken as a model 
for an investigation on the grand scale, yet one cannot but entertain 
the feeling that a lesser man than van’t Hoff, for example, lih 
own countryman, Bakhuis Koozebooiri, might have carried it tn 
an equally successful conclusion. The conception of solid solutiuiis 
(1890) is van’t Hoff’s last contribution to novel chemical ideas, 

Van't Hoff had now more leisure, not only for practical researcli. 
but for travel. He has left an interesting journal of his impression'- 
of America in 1901. In December of the same year he journeyed 
to Stockholm to receive the first Nobel Prize for Clieinistryj and 
it may be recalled that he delivered the Raoult Memorial J-ectiire 
here in 1902. . 

The death of Meyerhoffer in 1906 affected him deeply, and leter 
ill the same year his own health began to give way. Tie hini?el: 
WTites : “ My health, almost invariably good, seemed in the sumiiipr 
of 1906 to be even better than usual. In early spring I had visited 
the neighbourhood of Vesuvius at the time of the eruption, and 
returned lionie rejuvenated. ITay-fever, for many years my biigbeaT. 
had vani^ied, and it appeared as if my Bonn student days, witli 
all .their poetry, liad, comet-like, returned. And yet I found i'i 
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all this something abnormal, and recalled to mind a, saying of a 
former medical colleague, that a feeling of specially good health 
In one's later years is a bad omen. In October came the first 
indications of what six months later developed into an illness whicii 
for a time laid me aside from all work.” From that date van’t Hoff 
jiad to spare himself, a thing peculiarly distasteful to a man of his 
active mind and temperament. He brought his work on the salt- 
('eposits to a close, and devoted himself to the lighter labour of 
revising some of bis older books, and projecting new ones. 

His last scheme of investigation was a study of the intimate 
nature of the chemical processes occurring in plants. To this end 
he began in 1909 a research on reversible enzymatic action, and 
published a preliminary account in the Sitzmif/sherichte of the 
Prussian Academy (October, 1909, and November, 1910). These 
admirable fragments show a last flash of van't Hoff’s illuminating 
crenius, The clearness of the theoretical conceptions, the sim]>licity 
of the experimental execution recall the best period of his activity. 
He proved that the action of the enzyme eniulsin in the formation 
and decomposition of glucosides was that of an ordinary catalyst in 
accordance with the mass-action law, the rates of the reverse 
reactions alone being affected and the point of equilibrium remain- 
ing unchanged. 

The last experiments were carried out in a small private labora- 
tory which had been built for him on the Imperial Crown-lands at 
Dahlem. Here from time to time he was able to do a little work, 
but the progress of his malady slowly enfeebled him. The entry 
ill his diary for December 11th, 1910, reads, ‘’Article on ‘Teaching 
and Research ' finished : a last effort.” On the evening of March 1st, 
1911, he died peacefully. 

With no great mathematical or experimental attainment, witli 
no striking gift as a teacher, van’t Hoff yet influenced and moulded 
the current thought, and even much of tlie practice, of chemistry 
for decades. lie set out with a clear scientific ideal. Native 
inspiration and unflagging ardour in pursuit of this ideal led him 
to the discovery of principles of the widest and most far-reaching 
import. He was, in my judgment, the greatest chemical thinker 
of his generation. If any should dispute this judgment, I can only 
reply tliat our science is indeed favoured when such dispute is 
possible. 
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CXX . — Derivatives of o-Xylene, 

By John Lionel Simonsen. 

In spite of the careful investigation of Crossley and Renouf [T 
1909, 95, 202), the preparation of 3-nitro-o-xylene is still a some' 
what laborious process. As the author required a considenble 
quantity of this substance tor certain experiments, it occurred to 
him that it might possibly be obtained more readily by t|,j 
nitration of o xylene-t-sulphouic acid and subsequent elimination 
of the Bulphonic acid group. Although this expectation was not 
realised, the experiments seem of sufficient importance to warrant 
publication. 

When o-xylene-4-sulphonic acid is treated with nitric acid under 
the conditions described in the experimental part of this paper 
(p. 1151), the three isomeric nitro-o-xylene-4-sulphonic acids are 
formed. The orientation of these acids is a matter of considerable 
difficulty, owing to the fact that no method could be devised to 
eliminate the sulplionic acid group: 
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On reduction, the nitro-sulplionic acids are converted into the 
corresponding araiao-acids, and it was found possible to orientate 
tiiese acids in the following manner. When o-S-xylidine (H) 
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^ilplioiiated, it yields a mixture of two sulphoiiic acids, which may 
lie separ-'^ted by means of their barium salts. Since one of these 
^Hcls was completely different from the amino-acids (IV, V, or VI) 
obtained by the reduction of the nitro-acids derived from o-xylene- 
4 siilpli'^^dc acid, it follows that it must be o-Z-xylidine-^sul'phonic 

Ihe second acid isolated in this sulphonation was found to be 
identical with the amino-acid obtained by the reduction of the 
jiitro-sulphonic acid, yielding an amide melting at 180^4 this acid 
laust therefore possess the constitution indicated by the formulae 
IV or VI. In order to decide which of these two formulse was 
toireet. tlie amino-acid was diazotised and converted into the 
xvlenolsulphonic acid, which on fusion with potaasiura hydroxide 
yielded a dihydroxyxylene giving a purple colour with ferric chloride 
[ind a fluorescein when treated with phthalic anhydride. Unfor- 
tunately this phenol was not obtained in sufficient quantity to 
piirifyj hut it probably consisted of 3 ; 5-dihydroxy-o-xylene 
{Annahn, 1904, 329, 305). From this is follows that the amino- 
sulplionic acid must be o-Z-xyUdine-^ mlphonic. acid, and the nitro- 
acid which yields an amide melting at 180*^ must be 3-nitrn- 
o-xylene-5-sulphonic acid (IV). 

In order to determine the constitution of the two remaining 
nitro-acids the sulphonation of o4-xylidine was investigated, when 
it was found that two sulphonic acids were formed. One of these 
was identical with the amino-acid obtained by the reduction of 
the nitro-acid, yielding an amide melting at 157 — 158°. Only one 
formula is possible for this acid, which must be O'i'XyUdine.' 

acid (V). This was confirmed by eliminating the 
amino-group from a specimen of the amino-sulphonic acid prepared 
from o-4-xylidinc, when o-xylene-4-8ulplionic acid was obtained and 
identified by means of its amide. 

As to the constitution of the second acid formed in the 
sulphonation of o-4-xyIidine, it has unfortunately proved impossible 
to arrive at any definite couclusion. The acid was diazotised and 
the xylenolsulphonic acid fused with potassium hydroxide, when a 
dihydroxyxylene was isolated, giving an intense purple coloration 
with ferric chloride; it was not sufficient for any further investi- 
gation. It is probable that this acid is o-4-xylidiiie-6-sulphonic 
acid (VIII). An acid possessing this constitution has already been 
described by Cazeneuve and Moreau (Bull. Soc. chim., 1898, [iii], 
19,21). It was prepared by the sulphonation of s-dixylylcarbimide 
[Mi : Me 2 = l : 3 : 4]. This experiment has been repeated, and it 
has been found that the products are identical with those obtained 

y the sulphonation of o-4-xyIidine. Since, however, o-4-xylidine- 
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G-sulplionic acid is formed in much the larger amount, it is probab] 
that it was this acid which was described by Cazeneuve and Moreau 

It now only remains to consider the constitution of the third 
acid obtained by the nitration of o-xyleiie-d-sulphonic acid. Xherg 
is only one possible formula for this acid, and it must be 
o-xylene-A-sulphonic acid (VI). 

Since the amino-sulphonic acids described in this paper do not 
possess melting points, and since all attempts to prepare derivative*! 
which might have proved useful for identification purposes proved 
unsuccessful, it was necessary to identify the acids or their salts bv 
careful examination under a polarising microscope, and I wish ti 
express my thanks to my colleague, Dr. M. Stuart, Professor of 
Geology, for assisting me in this part of the work. 

Experimental. 

Z-y i( ro-o-xf/ItJie-b sulpkonic A cid. 

This acid was obtained in tlie form of its sparingly soluble haThun 
salt by the nitration of o-xylene-4-sulphonic acid (see p. 1152), The 
barium salt was purified by repeated crystallisation from liot water 
in which it is only sparingly soluble; it separates on cooling in 
glistening, prismatic needles, which apparently contain three 
molecules of water of crystallisation : 

0-7974 lost 0-0437 at im IT^O-.h'o. 

0-9678*gave0-3409 BaSO^. Ba = 20-7. 

0-4921 1 „ 0-186GBaS04. Ba = 22-3. 

CigHi^OjyN^S^BajSHoO requires Ba = 21‘l. 

Cj6H,eOji,N.>S2Ba,H26 „ Ba = 22 ' 3. 

Loss of 2H2O requires H.20=o-5 per cent. 

phonic acid was isolated from the pure 
barium salt iu the usual manner, wlien it was obtained in slender 
needles, which were somewhat hygroscopic, the crystals liquefying 
on exposure to tlie air. For this reason no attempt was made to 
analyse the acid. Tlie chloride prepared from the barium salt bv 
treatment wdth phosphorus pentachloride crystallises from a mi.xtiirp. 
of benzene and light petroleum in large, glistening, irregular plates, 
which melt at 69 — 70“; 

0'1247gave0'0729 AgCl. C1--14-4. 

CgHgOjNSCl requires Cl — 14‘2 per cent. 

The amide crystallises from dilute alcohol in fine, hair-like ueedhs, 
melting at 180° : 

01059 gave 13'1 c.c. No at 34° and 760 mm. N^IS'O. 

CgHujO^NoS requires N — 12'2 per cent. 

* Air-dried. f Dried at 110°. 
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o-i-XylitliiieS-svlpliomc Acid. 


(1) From 3-Nilro-o-xylene-5-sulphoiiic Acid. — When the nitro- 
sulplionio acid is reduced with tin and hydrochloric acid, only a 
very small yield of the amino-acid is obtained, owing to the 
simultaneous formation of chloro-derivatives. Reduction by means 
of an alkaline solution of ferrous sulphate was found, however, to 
give good results. In one such experiment, the barium salt (3'6 
grams) was dissolved in hot water, and treated with an aqueous 
solution of the calculated amount of ferrous sulphate, barium 
liydroxide being added until the solution was just alkaline. After 
lieatiiig on the water-bath for two hours, the excess of baryta was 
leuioved by carbon dioxide, and the Altered solution concentrated, 
ivlien the barium salt (2'8 grams) separated in slender needles. For 
analysis it was purified by crystallisatioji from a little water : 

0'0856 lost 0-004 at 120“. H20=4-7. 

0'2038* gave 0-0821 BaSO,. Ba = 23-7. 

0-0818t 0-0338 BaSO,. Ba = 24-3. 

^mHaoOjN.SjBa.SIloO requires Ba = 23-4. 
^i6Hsu^(i^2®2®a,14HoO „ Ba--^24-3. 

Lo.ss of 1JH,0 requires H20 = 4-6 per cent. 

Barium o-Z-x;/lidiiie-5 sulphonaU is excessively soluble in cold 
water, and shows very little tendency to crystallise. It is also 
diaracteriscd by the tact that it reddens very rapidly on exposure 
tu the air. 


o-?,-Xyhthn€-b-svlp}ioiiic acid crystallises from hot water, iu which 
it is fairly readily soluble, in slender needles radiating from a 
ceulre containing apparently one molecule of water of crystallisation, 
winch IS not lost at 100°. Like its barinin salt, it is characterised 
y the extreme rapidity with which it reddens on exposure to the 
air, the change being much more rapid than in the case of its 
isoraerides. It does not melt or decompose at 315° : 

0-13G3 gave 8-0 c.c. N; at 32“ and 7G2 mm. N = fi'S. 

C'sHjjOjNSjHoO requires per cent. 

(2) hoin 0-3- A’r/fn/inc,— From the sulphonatioii products of 
“■ --M'hdiiie (see p. 11,52), a barium salt was isolated which possessed 
nil the properties of the harium salt described above, and a careful 
iiiimscopic examination showed that they were identical. No 
1 erence either could be detected in the amino-sulphonic acid 
olated from this barium salt. Both the barium salt and the free 
air property of rapid reddening on e.xposure to the 

'hicli IS so characteristic of this substance. 
nzohsatmi of o-^-Xylidine-^sul phonic .Icirf.— In order to pre- 
Air-dried. | Dried at 120 . 
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pare o-3-xylenoI-5-sulphonic acid, the rainino-acid (17 gram-^) 
dissolved in wat-er, and after the addition of barium nitrite ( 07 ‘ 
gram), sulphuric acid (0’74 grain) was gradually added to the well' 
cooled mixture. After remaining in the cold for one houi' the 
mixture was heated on the water-bath until all evolution of 
nitrogen had ceased (about thirty minutes). The cxceSk of sulphtipj^, 
acid was removed by the calculated quantity of barium emhonate 
the solution filtered and evaporated, when 0 'S-a.‘i/Ieiwl-o~sii!ijjigyJ^, 
acid was obtained as a viscid oil, which showed no 
crystallising. When fused with potassium hydroxide at 320^330: 
very little charring took place, and a dihydroxyxylene was isolaiefi 
in the usual maimer, which gave with ferric chloride a |nirp]e 
coloration, and after heating with phtlialic anhydride, its alkaline 
solution was strongly fiuoresceiit. Owing to the very simdl yield 
this compound could not be obtained in a pure state, but there 
can be no doubt tliat it was 3 : 5-dihydroxy-c-xylene {A/uiaJtii 
iy04, 329, 305). 

Z-Xitrn-o-xf/Ie/u~4-sid phonic Acid. 

This acid was isolated from the nitration of o-xylene-4-sulphonic 
acid in the form of its nrnidf (see p. 1151). Tliis was purhled bv 
oiysullisation from alcohol, in wliicli it is only sparingly soluble, 
and separates in large, prismatic needles, whicli melt at 214“^. For 
analysis it was dried at 100^: 

O'lOoS gave 12'5 c.c. No at 33“ and 763 mm. N = ]2'6. 

requires N-12-2 }»er cent. 

In order to obtain the free acid, the amide (5 grams) was mixed 
with concentrated liydrocliloric acid (lo c.c.), and heated in a 
sealed tube for four hours at 150 — 160“. The product was poured 
into water, filtered from a trace of carbonaceous matter, and 
evaporated to dryness on the water-bath, when a mixture of the 
nitro-sulplionic acid and ammonium chloride was obtaiuocl. To 
isolate the pure acid, the mixture was dissolved in water, and boiled 
with excess of baryta until no further odour of aninioiila was 
perceptible, the barium exactly precipitated with sulphuric atid, 
and the filtered solution evaporated to dryuiess, when 2>-nilro- 
o-xylent-A-sidphouic acid was obtained in needles, winch, after 
crystallisation from a little water, were dried at 120“ and analysed: 

0T317 gave o'8 c.c. at 30“ and 763 mni. N — 4‘8. 

CgHgO^NSjSHoO requires X — 4'9 per cent. 

The harium salt crystallises in glistening, fatty-looking needles 
For analysis it was dried at 130“: 

0-2882 gave 0‘1081 BaSO^. Ba^22-1. 

CjeHjgOn,N 2 S 2 Ba,HyO requires Ba — 22 3 per cent. 
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Q.X i/Ji(liiic-4.-siiIphotiic Acid. — This acid was prepared by the 
ic.liutioii of the corresponding nitro-acid by means of ferrous 
Tt was purified by crystallisation from hot water, in 
■.vliirli it 13 oiily very sparingly soluble, when it separated iu 
^ tj^ljedral prisms, whicli blacken but do not melt at 300°: 

( 1 11:12 gave 6*2 c-c. N 2 at 29° and 765 mm. N = 6'2. 

CjHjiOgNSjIIoO requires IN'^6'4 per cent. 

plif J}(jrium salt crystallises from water, iu which it is sparingly 
soluble, ill rectangular prisms possessing a high refractive index. 
It onlv slowly becomes pink on exposure to the air: 

O-Un lost 0'0249 at 120° ILO-5-6. 

0'2t37 ^ gave 0'104 BaSOj. Ba — 25T. 

C,cIl2(,06N2S2Ba,2|H20 requires IBO-C'l. 

CigH^uOyN^SoBa, 414^0 „ Ba = 25'l percent. 

i-Miro-o xfjUiu o siil phonic Acid. 

This acid was isolated in small quantities in tlie form of its 
;niucle from the nitration of o-.\ylcnc-4-suIphoiiic acid (see p. 1151). 

crystallises from alcohol, in which it is somewhat readily 
soluble, in small, hard, prismatic needles, melling at 157 — 158°: 

O'lll* gave 12'7 c.c. at 33° and 763 mm. X-12'1. 

CjlljyOjN^S requires N - 12'2 per cent. 

^-AHiro-o-xyltnc-o-sid phonic acid was obtained from the amide by 
iiydrolysis with hydrocliloric acici, as was described above in the 
Ciiseof tlic 4-suIplioJiic acid, when it was isolated in bayonet-shaped, 
somewhat hygroscopic needles. As the amount at the disposal of 
the author was small, it was not further examined. 


o-i-Xpiidinc-o-suIphonic A cid. 


(1) From i-Xi(ro-o xphnr-o-sulphonic Acid . — When this acid is 
I'dnced by means of alkaline ferrous sulphate, the amino-acid is 
uadily isolated in the form of 11 s barium salt. 

Tlie barium salt separates from Imt water, in which it is readilv 
soluble, in highly cliaracteristic rectangular plates or spangles, 
which show straight extinction. U crystallises witli eight molecules 
0 ! water of crystallisation, wliich it loses at 125': 

0'2757 f gaveO'09-14 BaSO(. Ba--20-i. 

''■5638 lost 0-1154 at 125°. H..O-20-4. 

ffto‘^o^7;SoBa,8H20 requires Ba^-20'2; 4LO = 20'2 per cent. 

^-'A X i/Jidine-D-suIphonic arid crystallises in tablets wliicli are onlv 


* Dj it'll at l-20‘. 


4 F 


vuL. cm. 


t .Air ilrif'l. 
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very sparingly soluble in hot water. It blackens at 280'^, but 
not decompose at 300°. For analysis it was dried at 1 20° ; 

0'205 gave 0‘243 BaSO^. S = 16'3. 

CgHj^03NS requires S = 15'9 per cent. 

(2) By iht Stdphonafion of oA-Xylidinc aud s-Dixyli/Icarlhnii]^ 
[NH: Me2 — 1 : 3: 4]. — AVlieii o-4-xyHdine was sulphonator], ^5 
described on p. 1153, tlie liighly characteristic barium s.dt of 
o-4-xylidine-5-sulphoinc acid was readily separated from the reactiou 
mixture. Careful examination both of the barium salt an.] the 
acid showed that it was identical witli the acid obtained bv tiie 
nitration of o-xylene-4-sulphonic acid. 

This acid was also obtained when the above-mentioned cai-bf^iuhig 
was sulphonated (see p. 1153). 

Diazotisaiiott- of oA-XyluUne-o-suIpkonic Acid. — In order to 
eliminate the amino-group and obtain o*xylene-4-sulphonic acid, the 
amiuo-sulphonic acid (prepared from o-4-xylidiiie) (0‘2 gram) ^vas 
dissolved in sulphuric acid (0'2 gram), and after the addition ct a 
little alcohol (about 3 c.c.) amyl nitrite (5 c.c.) was added to the 
well-cooled solution. After an hour the mixture was heated on the 
water-bath, when tlie white solid which was suspended in the liquid 
passed into solution, and nitrogen was evolved. The product was 
poured into water, the sulphuric acid removed by means of bariiun 
carbonate, and the filtered solution evaporated on the water-bath, 
when the barium salt of o-xylcnc-4-sulphonic acid separated, This 
was converted into tlie amide in tlie usual manner; after 
crystallisation from alcohol the latter melted at 143 — 144°, ami 
showed no depression when lui.xed with the amide of this acid 
obtained from another source. 

o-Z-Xphdint-(j-sid phonic .1 cid. 

This acid was obtained by the sulpUonatioii of o-3-xyliditie (srp 
p. 1152) and was separatc<l in the form of its harium salt; the laiipi’ 
is readily soluble in water, and crystallises in glistening, octahedral 
pyramids, wliicli rapidly effloresce in the air. This salt aUu shows 
very markedly the property of supercooling: 

0-3101 lost 0-0363. 

0'2738gave0'115 BaSO^. Ba^24'7. 

Cjf,IIo(,0(;N2S2Ba,HoO requires Ba — 24'7. 

Loss of 4H2O requires H2O — ll’D per cent. 

o-'i-Xyridine-^-sidphonic acid separates from water in hunches ai 
sheaf-like needles, which do not change colour in the air. It doci 
nut darken when heated to 305°: 

0'1195 gave 7-3 c.c. at 28° and 763 mm. N — 6'7. 

CglljiOgNS requires N = 7-0 per cent. 
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oA-Xylidine-&-mlphonic Acid (?). 

Xkis acid was separated ia the form of its sjiaringly soluble 
barinin salt from the sulphonation of o-4-xyli(liiie and of s-dixylyl- 
(see p. 1153). The hariiim. salt separate.s from hot water 
ill large, well-developed plates, belonging probably to the orllio- 
vliumbic system, the corner angle measuring aiipro.ximately 90°. 
The crystals, on exposure to the air, slowly become pink. For 
analysis tlie salt was dried at 120°, when uo loss of weiglit 
occurred ; 

0'22S gave 0 0946 BaSOj. Ba=24'3. 

CnH2oOjN2S,,Ba,lJH,0 requires Ba=24-3 per cent. 

o4-Xylirline-0-sidphomc add, obtained from the barium salt, 
crystallises from hot water in aggregates of plates, which do not 
easily redden in the air. tVhen heated in a capillary tube it 
darkens at 283°, and melts and decomposes at 294t. It apparently 
contains two molecules of water of crystallisation, which it does nob 
lose at 120° ; 

0 1634 gave 0’1G53 BaSO^. S = 13'9. 

CsHnOsNS,2H20 requires S = 13'7 per cent. 

Wlien the acid is diazotised with barium nitrite, and tlie diazo- 
compound boiled with water, the xyleuolsulphonic acid was obtained 
ill prismatic needles, which gave a bright hliie coloration with ferric 
chloride. An attempt was made to fuse it with jiotassium hydroxide 
in order to isolate the dihydro.xy.xylene, but no satisfactory result 
was obtained. The trace of dihydro.xyxylene that was isolated gave 
a purple coloration with ferric cliloride, but it was too small in 
fpuiiitity for further exainiuation. 

Aitntlioii of o-\ t/hiitA-iiid phnittc .\dd, 

111 tarrying out the nitration of o-xyleiie-1 .suliilioiiie acid, the 
iollowiiig method was found to give the most satisfactorv results. 
I'liining nitric acid (U I'D) (255 grams) was well cooled in a 
Jieeziiig mixture, and the sulphonic acid (85 grams) was gradually 
added with constant shaking. The sulphonic acid slowly passed 
into solution, and after remaining in ice for si.x hours, the mixture 
was allowed to remain at the room temperature (30°) for two days, 
and thou poured into a large volume of water. A flocculent pre- 
cipitate (., 5 grams) separated j this was collected and reserved for 
lunlier examination (see below). 

In order to isolate the nitro-sulplionic acids, the acid liquor was 
emporated as bar as possible under dimiuisiied pressure on the 
watci batli, iiip (races of nitric acid being removed over 

4- F 2 
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potassium hydroxide in .1 vacuum desiccator. The semi solid mass 
thus obtained was dissolved in water and treated with barium 
hydroxide, the excess ot barium hydro-xide removed by carbon 
dioxide, and the pale yellow solution of the barium salts was 
concentrated on the water-batli, when the sparingly soluble barium 
salt of 3-nitro-o-xylene-5-sulphonic acid separated in prismatic 
needles (yield 34 grams). On concentrating the mother liquor, a 
second crop of the same substance was obtained. 

Since the filtrate on further concentration yielded no definitely 
crystalline product, the mixture of barium salts (85 grams) wag 
carefully dried, and, after mi.xing with excess of phosphorus penta- 
chloride, heated on the water-bath tor an hour. On decomposing 
the mixture with ice-water, tlic acid chloride (64 grams) separated 
as an oil, which was isolated by means of ether, dried, and without 
further purification converted into the amide with amraonium 
carbonate. The crude, brown amide obtained in this way was 
subjected to a careful process of fractional crystallisation from 
alcohol, when it was separated into two main fractions : («) a very 
sparingly soluble amide melting at 214° (15 grams), the amide of 
3-nitro-o-xylene-4-sulphonic acid, and (5) a more readily soluble 
amide melting at 157—158° (2 8 grams), the amide of 4-nitto- 
o-.xyleue-5-sulphonic acid. The mother liquors contained a mixture 
of amides (18 grams), which could not be purified. 

It was mentioned above that when the nitration products were 
poured into water a small quantity of an insoluble substance 
separated. This was crystallised from benzene, from which it 
separated in yellow leaflets resembling picric acid. When heated 
fairly rapidly, it sinters at 170°, and melts and decomposes at 
183—185°: 

0’1307 gave 17'8 c.c. N, at 28° and 759 mm. N = 14'8. 

CjHjOiNa requires N = 14'3 per cent. 

This new diniiro-o-xyltue, which must contain one of the nitre- 
groups in the side-chain, is readily soluble in alcohol, but is pre- 
cipitated from it as an oil, from which the original substance could 
not be isolated. It is soluble in sodium carbonate, and is not 
reprecipitated on acidification. Further experiments are in progress 
with the view of elucidating the constitution of this substance. 

Sidphonation of o Z-XyJidme. 

o-3-Xylidiue (12 grams) was mixed with sulphuric acid (36 c.c.), 
and heated for two hours at 160°, and finally at 180° for one hour. 
The brown product was cooled and poured into water, wlien a largo 
amount of solid (10 grams) separated, and was collected. Tlio 
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filtrate was carefully examined, but no pure substance could be 

isolated. 

yor the purposes of puriScatiou, the above-mentioned solid was 
converted into its barium salt, and subjected to a long process of 
crvstalliaation. It was found to consist of a mixture of the barium 
sails of 0 ' 3 -xylidiiie- 6 -sulphonic acid (3 grams) and o-3-xylidine- 
5-siilphonic acid (6 grains). Indications of the presence of a third 
<;alt were obtained, but it could not be isolated in sufficient quantity 
for purification. 

Sitlphonation of oA-Xt/Jidine. 

o-l*Xylidine was sulphonated under similar ex])eriiTiental con- 
ditions to those just described. On pouring the product into water, 
a voluminous, white precipitate sejjarated (8 grams). This wms 
collected, and the filtrate was found to contain a small quantity 
of o.4-xvlidine-5-sulphonic acid. 

In order to separate the sparingly soluble mixture of sulphoiiic 
acids, recourse was again had to the difference in solubility of the 
barium salts. On allowing a dilute solution to remain, it slowly 
deposits the barium salt of o-4-xylidiuc-C-sulphoiiic acid in large, 
rectangular plates, sonic of them more than 4 min. in size (yield 
3 grams). Tlie mother liquor from which this barium salt separated 
was concentrated, when tlie barium salt of o-4-xylidine*5-sulphonic 
acid was obtained in beautiful spangles (7 grams). 

Sulpkovatio}) of s-DixyI>/harhatni(h (NH; = l : 3 : 4). 

The carbamide ( 2'0 grams) was mixed with sulpliuric acid 
(10 C.C.), and heated at 160® until all evolution of carbon dioxide 
had ceased (compare Ball. Sor. chim., 1896, [iii], 19, 21). The 
product was examined as has been described above, and was found 
to consist of a mi.xture of o-4-xylidine-5*sulphomc acid and 
o-4-xylidine-6-sulphonic acid, tlie former acid predominating. 

Tlie author wishes to thank tlie Research Fund Committee for a 
grant which defrayed part of the expense of tliis investigation. 

Thk l*KKsii>K,xcv College. 

Madtas. 
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CKXI. ” ' The Relathe A ctivities of Certain (hyniur 
lodo-compounds with Sodium Phenoxide 
AleohoJic Solution. Fart 1. Some Xnrrur/J 
Primarif Alkyl Iodides. 

By David Segai.t.f.r. 

During Iho past few decades a considerable amount of research 
lias been undertaken with the object of determining the relative 
reactivities of various organic substances, and there can be little 
doubt tliat ine results obtained will have a powerful influence 
ou the development of future tbcorics of chemical reaclivitv, In 
general, reaction between organic compounds is inucli more ca2ii])l^x 
than (hat wliich takes place between inorganic substance?, so tliat 
it is necessary to deal only with tlie simplest forms of reaction 
when studying the reactivities of organic compounds. Among such 
reactions are those which take place between organic iodides and 
sodium derivatives of alcohols and phenols, and a certain aniounl 
of work has already been done in this direction by Ilecht, Conrad, 
and Bruckner (ZeilH’h. Cheni., 1899, 4 , 273), ^lenschutkiii 

{ibid., 1890, 5, 589), Bnisoff {ibid., 1900, 34, 129). A valuablo 
summary of tliese results is given by Burke and Donnan (T., 1901, 
85, 555), who investigated the reactivities of some alkyl iodides 
with silver nitrate. The results obtained by the latter authors 
do not agree with those found by some of the other investigators, 
for example, Hecht, Conrad, and Bruckner and Mcnschntkin 

{ibl<l.). It might here be pointed out that in Burke and Dounaii s 
reaction mixture silver iodide was prccipitat^ed. and the change of 
pliase so produced may possibly have influenced the velocity of the 
reaction. Conrad and Bruckner, in continuation of their investiM* 
tion on the velocity of ether formation (Zeitarh. physihaJ. Chnn., 
1891, 7, 274), made a few measurements of veloclty-conslaiils, in 
which the reaction mixture consisted of alkyl iodide (they measured 
only methyl, ethyl, and propyl iodides), sodium ethoxide, and 
phenol. Measurements of the reactivities of some organic halogen 
compounds liave also been made by Slator (T., 1904, 85, 128G), who 
used sodium thiosulphate. Preston and Jones (T., 1912, 101, 1930) 
measured the^rates of reaction of methyl, ethyl, propvl, and allyl 
iodides with certain tertiary bases, and found some anomaly in the 
behaviour of methyl iodide. 

The author of the present communication considered it de.'^irahle 
to undertake a more extended study of the reactivities of the 
organic iodides than any yet recorded, and for the purposes of thi^ 
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.iiff iliou sodium plienoxide was selected as tie reagent with 
' I' cli relative reactivities were to be measured. The sodium 
'V idc was prepared by a modiScation of Forcrand’s method 
' irr'cViim. Pfiys-, 1893) [iii]) 30 , 60). Considerable difficulty was 
' ' „„iered in obtaining the substance in a sufficient state of purity, 
,!,c only satisfactory process being to prepare it as directed by 
Pofaa'u'i 1*'®“ crystallise it from methyl alcohol or acetone, 
to heat the product in a current of pure dry hydrogen for 
*ome hours at about 150°. The substance prepared in this manner 
s' cjiiito colourless. (Found, lla~19'l8, 19 l3. Calc., Na — 19 82 per 

fglit.) 

The following table and curve (Fig. 1) show the relative re- 
'ctivitics of those primary normal alkyl iodides measured by 
Mriischutkln, Heolit, and Conrad, and Burke and Doniian: 


Mi-tlill 
Ethyl,. , 
Fiopyl 
Butyl... 
Amyl ... 
Ilcxvl 
Ileptyl 
Oilyl... 


Ilecht atul Darke ami 

Mcnsclmlkiii. Conrad. Doiniaii. 

]l-^0 617-2 1'35 

10-1 'l>^7 '■’,- 2 ;, 

1-43 1-71 

1 -35 - • 1 '00 


1 -38 1 -04 

1 -08 1 00 


The* present communication deals only with the normal primary 
(ilkyl iotlides, the results ohlained with the secondary and tertiary 
alkyl iodides being reserved for a future paper. 

The alcohol used w-as the commercial “ ahsoluto,” which was twice 
iliitillod from fresh quicklime. It was thou boiled under reflux 
with metallic calcium turnings for some hours, and finally distilled 
from the calcium into bottles px*ovided with drying tubes. 

Tlie iodides used were in most cases KahlbaunTs preparations, 
wliilsi the normal hexyl and licptyl iodides were prepared by the 
author by standard methods. Tlic purification of these iodides was 
iieiierallv carried out as follows; Tho substance was washed with 
dilute sodium hydroxide, then with water, and finally dried over 
calcium ciilorido in the usual way, and fractionated. In many 
cHses (especially witli the higher homologues) it is not possible to 
obtain a colourless liquid in this wav, even when fractionation is 
done ill a vacuum. To free tlie substance completely from dissolved 
ioiliue the liquid was shaken ^Yith freshly ignited silver powder. 
In this way a quite colourless product- of correct boiling point 
was o])taincd in every instance, and was immediately used for the 
rfaciioii. It was found that after the iodide had been thorongldv 
piinfied ill this manner, the best way to preserve it was to keep 
little silver powder in the bottle containing the liquid. Some 
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»>opropyl Iodide (wlilcli, as is well known, becomes coloured witj, 
great rapidity even out of contact with air and in the dark) ^ 
purified and preserved by the author, was found after two >- 63 ^ 
to be quite colourless and of correct boiling point. 

To prevent evaporation in the thermostat, the water was covprf,,; 


Fig. 1. 



MOLECULAR WEICHT 


with a layer of lubricating oil. It might not be out of place to 
mention a slight improvement in the thermo-regulator, which 
of a modified Oi-twald type and kept the temperature of the ball; 
constant to 1/50”. The side-tube containing the micromefer screv. 
was inclined downwards instead of being in the usual horizoatal 
position, and in this way the tendency for tiny air bubbles to be 
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jiii'keil ill "1'® avoided, beside having the advantage that if the 
i,;ith ha® cooled and re-heated, the side-tube becomes con:- 

"jifielv filled with mercury before the latter rises further in the 
capillary. This is not always the case with regulators where the 
ijjcronietcr screav is at right angles to the stem. 

yiic thermoinelors and all measuring vessels used were 
■ Standard-” 

The nieasuremeuts of the velocity-coelFidents were carried out 
as follows: Solutions of known strength (generally i\') of the iodide 
niider consideration and the sodium phenoxide, both in absolute 
ylivl alcohol, were prepared. Of each of these solutions 50 c.c. 
were transferred into a stoppered Jena-glass bottle, which was then 
dioroughly shaken, and 10 c.c. of this nii.xture transferred into 
each of eight Jena glass test-tubes, which were immediately tightly 
.toppered with rubber corks. The test-tubes fitted into a brass 
.ilaiid. which was lowered so as to rest on a tray in the bath, the 
tubes being almost completely immersed. After the mixture had 
attained the temperature of the hath (generally in lilteen minutes), 
the time was noted, and a test-tube rapidly taken out and emptied 
into a be.ikor containing some ice and an amount of .V/20-hydro- 
clitoric acid almost sufilcient to iieutraliso aiiv unchanged sodium 
phenoxide (this was ascertained by a parallel experiment). Phenol- 
plitlialeiii was then added, and the neutralisation completed from 
n burette. This was taken as the “zero ’ of the ineasuremciits. 
.\fter various intervals of time, varying according to the reactivitv 
of the snhstaiice used, other tesl-lubes were dealt with in this wav. 
Tlip Vflocity-coiistiiiit was calculated according to the usual formula 
;or a bimolecnIa,r reaction. 

t--time in minutes, 

o = conccntration of sodium phenoxide. 

I'- „ ,, alkyl iodide in gram molecules. 

■I =ai!ioinil ol sodium phenoxide changed in time f. 

K - velocity-constant. 

In the following, e.\'periinent.a the initial conoentratioiis were 
t'liial, so that a^h and 7i 

t a(a-.r) 

that if a = number of c.r. of acid required to neutralise the 
mixture afc the zero, 

a -x=^ number of c.c. of acid required to neutralise the 
mixture after time f. 

snu-e {a~jr) are proportional to the couceutrations of 

sodium phenoxide at times 0 and / respectively, if 

I/- number of c.c. of the acid being used at the time 
which would be required to neutralise the 
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amount of sodium plienoxide contained jjy 
mixturo before commencement of experiineni 

then A- = l . --- 

t ( a - a;) a 

let 

t a - X 

then K^k . 

a 

All the following experiments were carried out at 42 5'^. 


Meflirfl Iodide. 

Each mixture contained 5 c.c. of A-methyl iodide and 5 c,c, of 
A-sodium plienoxide. The acid used was A/o-hydrochloric aeiii, 
therefore y=25. 


I. 11. 



Zero-— 

22*40 I 

c.c. 


Zero = 20'80 - 

c.c, 

L 

o-o:. 

X. 

k. 

/. 

a X. 

l\ 

10 

17*16 

5-24 

0-080.54 

10 

16‘23 1*57 

0'02.?1-] 

15 

15*44 

6*96 

0-03001 

15 

14-65 6-15 

0-02VI'] 

20 

13-95 

8-45 

0-030*29 

20 

13*35 7-45 

0-027v'l 

2r> 

12-90 

9-50 

0-0*2943 

‘25 

3*2*30 8-50 

O'Oc'/G 

tdO 

11*76 

10-64 

0-03016 

30 

11-38 9 '42 

o-o- 2 :f.r 

35 

10-88 

11-52 

0*030-25 

40 

9*85 10-95 

o-02;jij 



h nip.m 

= 0-03012 


k mean 

C*02/Si 


= •25/2*2*4 

0-03362 


A'=t>r 25/20'S 



Another experiment in which A/ 2-solutions were used 
A'-0'03514. Further investigation, however, showed Uiat compar- 
able results can only be obtained if the initial concentrations aie 
the same for all substances under comparison. 

In this investigation A-soIutions were therefore used throughout, 

In the following tables full data are given only for ono experi- 
ment, and the mean coefficient for another ^experiment. In th 
case of n-hcptyl iodide material from two different sources wns usvu 
and in this case data for both experimeuts are given. 

Eihyl Iodide. 

This was purified as above. Each mixture contained u c.c 
A-ethyl iodide and 5 c.c. of A-sodium phenoxidc. Acul--V'-- 

y = -ij- 
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I. 

Zero — 2r80 c.c. 


/_ 

ft-j’. 

X.. 

/.-. 

*:o 

15-90 

5-90 

O-00GI84 

oil 

14-00 

7-80 

0 00G190 

1 '.*0 

1‘2-GO 

9-20 

0-006085 

i-V) 

11-30 

10-50 

0 006194 

ISO 

10-40 

11-40 

0-006080 



k mean 

- 0-006124 



A'=/:x25'21-.3 

- 0-007023 



IT. 



K 

mean =: 0 007003 



xi-Propyl lothiU. 

'fliii purified as above. Each mixture consisted of 5 c.c. of 
^■.pro].iyl iodide and o c.c. of .T-sodiiim plienoxide. The arid used 
ti -,15 riOS.V/.’-hyrlrorhloric arid, therefore // -27'7. 



I. 

Zero = 25' 15 c.c. 


L 

'' - y. .r. 

I.-. 

4' 

20-40 2-05 

0 -002233 

!»J 

18 -65 3-80 

0-00-2264 

120 

17 60 4-8.6 

0-002296 

•21,’; 

1.5-20 7-2.5 

0-002219 

2-10 

14 -.52 7‘<3 

0 00-2-271 


}: mead 

0-002-257 


A'^^---27-7, -22-4.5 

IT. 

A’ mc.in = 0-002SOO 

n-Buinl lofUde. 

- 0 002788 


Ihis WHS purified as above. Each mixture consisted of 5 c.r. of 
•f'lityl iudide and 5 c.c. of .V*socUinn plienoxide. Acid = A75; 
- lij. 

I. 

Zero — 23’90 c.c. 


(' - X. l\ 


90 

10 -.50 

1-40 

0-002504 

210 

15-72 

8-18 

0-00247S 

-'0 

14-48 

9-42 

0-00-J109 

;M9 

13-40 

10-60 

0-002416 

10-70 

1:3 20 

0-002419 



I mean 

= (1-002411 



A'=7. x2;';23-9 

^ 0-002.')44 



II 



A* 

mean - 0-00-2566 
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n-Amyl Iodide. 

The siihstancc was purified by shaking with frpslily 
silver powder just before use. It was then quite , 

boiled at 156° (corr.). 

On account of its costly nature, the mixtures in tliis case r - 
sisted of only 2 c.c., composed of a mixture of equal vcluii-.g; . 
i\’-amyl iodide and X-sodium phenoxide. The acid was .V 101ivr>, 
chloric acid, therefore y = lO. 


I. 



Zero 

-9-40 c.c. 

r. 

1. 

nw 


o-<ii 

0-0011!) 

2011 

7 7! 

I'Ofi 

0-OOUI7: 

aoo 

‘.■•13 

2 '27 

O-OOlOh] 

too 


2 h 

0-00105‘j 


t)13 

3-27 

o-ooloo: 

000 

.*•'72 

3-08 

0-00in;:i 



A' ^ 

t moan = 0*00107^ 
■■ lO/D-l ^ 0-001117 


II. 

K mean - O'OOlTlti 


«-Amyl iodide gives much lower results than 

would lia 

expected. 

n-IIexyl Iodide. 


The substance was 

colourless and boiled at ISO-. 

Each mixture consisted of 5 c.c. of d-liexyl iodide and 

i\''Sodium phenoxide. 

Acid = -V/5 ; //“'I'). 



I. 



Zero — 24‘25 c.c. 


i. . 

t/ - 3*. 


80 

•20-35 3-90 

0'00'239;) 

ISO 

17 02 7-2;i 

0 002:1’/' 

240 

15-:iS 8-87 

0 00240'‘i 

300 

14-20 10-05 

o-oo2.i.';o 

400 

12-5,^. n-70 

0 0'':330 

Sf'O 

11-20 13 or. 

0 '002:13:) 


t moan 

= 0-002302 


A' - t v25/-24-25 

.- 0 -002 110 


II. 

K mean _ 0 002I3S 
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n-Iltptyl ludulf. 

Xlie ‘substance was purified as above. It was quite colourless, and 

icileb :d 204°. 

P ell iiu.'<tui'e contained 5 c.c. of A-heptyl iodide and D c.c. of 
( sifliiiiii pheiioxide. The acid was jV/10; ^=^. 00. 

I. 



Zero = 

47-60 c.c. 


i. 

a—y. 


1-. 

tOf) 

38^2 

9-28 

0 •00-2806 


81 -50 

16-10 

0-002-272 

dtlfl 

2S-85 

18--20 

0 •002-285 

:14;> 

26 00 

21-10 

0-002309 


22-30 

25-30 

0 -002289 



h jneao 

- 0-002292 



K=k >,.50;4r'6 

= 0-002108 


ir. 


.4 different preparation gave tlic following results. 



Acid = 

.V/o; 7jr-.26. 



Zero 

^23-85 c.c. 


t. 

K 3:. 


k. 

100 

19-33 

•1 -.'2 

0 00-2338 

•200 

16 •24 

r-oi 

0 00-234-2 

ooo 

14-03 

9 S2 

0 002833 

400 

12-42 

n-43 

0 -002800 

500 

11-14 

1-2-71 

0-00-2281 

(100 

9-95 

18 90 

0-002327 



k iiu-au 

- 0 -002820 



A' - tl-x 25/23 -85 

= 0-00->4;'.2 


a-Octi/l lufUde. 

Tile substance wiiS purified as described above. 

Each tube contained 5 c.c. of .V-octyl iodide and 5 c.c. of 
,V sodium pliciio.vide. The acid was -V. It); 

I. 


Zero = 47'50 c.c. 


!■ 

a - X. 


k. 

110 

88-00 

9-50 

0-002220 

.iHi 

.82 -2.5 

15-25 

0-00-2-i5l 

2S0 

29 '25 

18-25 

0-002-229 

840 

26-7.5 

20-75 

0-0022S1 

500 

2210 

25-40 

0-00-2298 

000 

22 00 

•j;-5o 

0 0022;)1 



k mean 

-T 0 002270 



A'~/.-x 50 / 47-5 

= 0 0023S9 


II. 


A' iiii-aii r= 0 002;JS2 
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Cetyl Iodide. 

The substance was purified by repeated crystallisation fiou^ 
alcohol, and dried in a vacuum. It then consisted of white, ]ieav]v 
scales, melting at and boiling at 212^/745 mm. 

Each mixture contained 5 c.c. of iV-cctyl iodide and 5 c.c. of 
sodium phenoxide. The acid was y=25. 

I. 


Zero — 24'20 c.c. 

t. a - .r. a-. 


SO 

20-73 

3-47 

0-002092 

120 

19-37 

4-83 

0-002077 

330 

14-95 

9-2.5 

0-002002 

400 

13-24 

10-96 

0-002069 

500 

Ul'3 

1-2-27 

0-002056 

600 

10 -SO 

13-40 

0-002070 



k ineaci 

0-002071 



A'=/.x2f./-24'2 

= 0-002140 


II. 



K mean = 

: 0 ■002185 


The following iiuin 

bers and curve (Fig. 2) e.vpress the relative 

reactivities of tlie substances dealt with in this 

paper, as lueasnroj 

by sodium phenoxide 

in alcoholic solution ; 


-Methyl 

14-63 

n-Hexvi 


Ethvl 

3-03 


1 '(Ji 

'"-i’roi'y! 

1-21 


1-01 

^cButvl 

1 -15 

w-Cetvl ... 

1 -Mi) 

'/t-Amyl 

0-49 




When J///! is plotted against .1/, the graph below (Fi:;, 3i i: 
obtained. Tlio deviation, however, from the rectilinear 
is greater than at first sight, owing to the relatively large vanalicii 
of J///i with d/. The greatest deviations appear in the cai^es of 
ethyl and amyl iodides, the latter lying quite off the line in tlie 
diagram. 

The Efltci of Initial Concentration on the Velor.ity-coefjii'lf’iii. 

As mentioned above, it was found that comparable re.siilts coiill 
be obtained only when the initial concentration of each reaction 
mixture was the same in each case, and for that reasem the exper;- 
ineiits described have dealt only with solutions the inilih cox- 
centrations of which were kept normal. 
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•cius effect of initial concentration on the inagnitucie of the 
voloc. y-coefficient .s a point of great importancef and doe , 
to have been investigated in a large iinmber of react o is in 
wmoii velocity of reactions has been studied. Itecht and cZ , 
in their ivork on the rate of ether forniation (loc. aV.), fonS tit 
a (leerease in concentration of the sodin,,, 

velocity-coefEcient, but that a decrease in the c 

uetrease in tlie concentration of the 


Fjg. 2. 



'20 “ito Zo 

molecular weight 


i tilltiil '"I r 

oniMlii K -A- 1 fairlv well by the 

eiz:; '■ 

'■elocity-coefficent. but 
“'■'■r niiiatf. ”> Oie concentration of the 

■' «' (Me. ri' ), on the otlier hand, does not find 
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any apj^reciable alteration in the velocity-coefficient by change in 
the initial concentration. 

^VitIl the object of obtaining more information on this siibj^.^,^ 
some measurements were made of the velocity-coefficient, 


Fig. 3. 



solutions of ?i-propyl iodide and of sodium plienoxidc less aiii 
greater than normal. The experiments fall into three groups: 

(.1) The initial concentrations of both the plienoxide and de 
iodide altered, but using equivalent initial concentrations. 

(B) The initial concentration of the iodide kept at normal. Ut 
that of the plieno-xide altered. 



CERTAIN ORGANIC lODO-COMPOCNDS, ETC. 


11 (io 


(C) Tlie initial concentration of the phenoxide kept at normal, 
tut that of the iodide altered. 

In ill© cases of B and Cy the velocity-coefficient was calculated 
bv means of the equation : 




(« - bjt 


iogp 


(a —x) h 
’’{b - x) ' a 


wlieTC < 1 , b, c have the same significance as above. 


A. 


1 mixture contained 

10 c.c. of .V/ 2-propyl iodide and 

-sodium phenoxide. 

The acid was .T/10. 



Zero = 23‘64 c.c. 


t. 

ft~X. 


K. 

100 


3-61 

0 003616 

200 

17-29 

6.31 

0-003648 

:i00 

1.0-47 

8-13 

0-003.'04 

400 

14-0.-I 

9-5.^ 

0-003400 

iiOO 

12-72 

10 -.ss 

0-003420 

000 

11-60 

12-00 

0-00344^^ 



A'liH-aii =• 

0-00.3506 

i mixture contained 

10 c.c. of .V 'o-propyl iodide and 

i-sodium phenoxide. 

The acid was .V/IO. 



Zero-18'60 c.c. 


/. 


a-. 

K. 

1(i0 

1716 

1 44 

0-00419:; 

2:.o 

l.v-l.S 

;1-12 

0-0040:31 

^30.*. 

14-00 

4-00 

0-004074 

4i;r> 


r.-24 

0-004217 

(>i>0 

13-00 

5-60 

0-004026 

:oi 

n-32 

i)-78 

0-00409-2 



fC niran 

0-00411;. 


hack mixture contained 10 c.c. of .lT, 10-propyl iodide and 10 c.c. 
oi ! lO-sodiuiii phenoxide. The acid was .V/20. 

Zero = 18*20 c.c. 


1. 

a ~ y. 


K. 

300 

15-94 

2-26 

0-005197 

400 

15-26 

•2-94 

0-00;.291 

600 

14 -20 

1-00 

0-005164 

800 

13-22 

4-98 

0-00.5174 

lOoO 

12-88 

,5 -82 

0-0051 66 

muo 

11-62 

6-5s 

0-OO.MS2 




K mean = 0-005196 


4 G 


cm, 
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As shown in the following table, the above results are fairly wej] 
represented by Hecht and Conrad^a equation: +^dog. ; 


Coiioeulralioi) of Coucentration of 
aodiiuii i)hciioxit]e. «-{n-opyl iodide. 


N ’ 

N 

a ;2 

A 72 

AV5 

A75 

A’/IO 

A 71 O 


K (found. ) 
0-002800 
0-003506 
0*00441.5 
0 005196 


A%=7f, + «l<ig , . 
ft=0-002299. 
0-002899 
0*003498 
0’004413 
0-005105 


B. 


Each mixture contained D 
A/2'Sodium pljenoxide. 


L 

a - .'!*. 

0 

23*10 

30 

19*12 

90 

17*36 

125 

16*02 

180 

13*74 

240 

11*84 

300 

10*18 


of A'-propyl iodide and 5 c.c. of 


h - X. A'. 

48*10 — 

44*12 0-003427 

42*35 0*003526 

41*02 0-003309 

38-74 0*003392 

36*81 0*00342i] 

35-18 0-0033“i3 

A' mean -0*003409 


c.c. 

Acid=A710. 


Each mixture contained 10 c.c. of .V-propyl iodide and 10 c.c, 
of A'/5'Sodium phoiioxide. Acid = A/ 10. 


ft - 2*. 

h-x. 

K. 

17*83 

07*83 

— 

1.5-70 

95*70 

0-004421 

14 -.50 

94*50 

0 •004*295 

13 40 

93-40 

0*004267 

n-97 

91*97 

0-004203 

11*1.5 

91*15 

0-0041.50 

9-68 

S9*68 

0-004361 


K mean = 0-004’2S3 


Each mixture contained 20 c.c. of T-propyl iodide and 20 c,e. 
of A'/lO-sodinm phenoxide. Acid 10. 



a - .'*. 

h-x. 

K. 

0 

18 **20 

198*20 


20 

16-50 

196*60 

0*0050yS 

30 

15*61 

195*61 

0*005*205 

60 • 

M-28 

194-28 

0*004942 

07 

13*16 

193 15 

0 ■ 00195 ; 

81 

12*20 

192 *20 

0*005071 

125 

10*12 

190*12 

0-001340 



A* mi'i 

111 = 0-0050111 

Joiiceiilration of 

Concentration of 


A7 = A'i i 

odium plieiiosiclc. 

n-proj'Vl iodide. 

K (found.) 

(T = 0-00*2 1 -2-- 

A' 

A’ 

0*002800 

u-oo-i^o-0 

A’,2 

A’ 

0*003409 

0-003115 

A, 5 

A' 

0*004*.i83 

0*001-2.S;< 
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C. 

Kafli mixture contained 5 c.c. of 4.r-propyl iodide and 5 c.c. of 
\ iinliiuii plieiioxide. Acid — .V/5. 


1. 

a -X. 


K. 

0 

2070 

95-70 


30 

15-92 

90-92 

0-00-24U0 

60 

12 17 

87-17 

0-002430 

75 

10-84 

85-84 

0-002390 

f'O 

9-90 

84-90 

0-002421 

95 

9 00 

84-00 

0-002462 

100 

7-97 

82-97 

0-002152 


A' Jiieaii i 0-0024e6 


Katii mixture contained 5 c.c. of S.V-propyi iodide and 5 c.c. of 
.V-.mdinm plienoxide. Acid-.T/o. 


1. 

(l - .X-. 

h y. 

K. 

0 

22-18 

47-18 



60 

16-45 

41-45 

0-002802 

90 

14-20 

39-26 

0-002S62 

120 

12-62 

37-62 

0-00-2S08 

174 

10-82 

35-82 

0-00-2568 

2-20 

8-82 

33-82 

0 002678 

250 

8-12 

33-12 

0-002600 

K mean = 0-002708 

Eacli ntixture (:-oulaine<.l 5 c.c. 
.V-so(linui plienoxide. Acid 

of .v;i 
V 5 . 

•propyl iodide and 

/. 

« - 

h - 

A'. 

0 

23-46 

10-96 

_ 

•i-j 

22-20 

9-7(1 

0-003042 

150 

20-06 

7-56 

0 •002806 

::0') 

18-20 

5-70 

0 003073 

420 

16 .55 

405 

0 '003071 

485 

16-J3 

3-63 

0-003010 

Cc-i 

15-70 

3 -21) 

0-00-2940 

A' mciin = 0-1)02900 


Eadi mixlui'e containcii 5 c.c. of X 5-prop}d iociidc and d c.c. 
i.V.¥odinm plienoxide. Acid = .V;'o. 


!. 

'» - X. 

h- X. 

K. 

0 

24-40 

4-40 

_ 

5'5 

23-60 

3-tiO 

0-003732 

IK) 

23-02 

3-02 

0 -0036 10 

l.lCi 

2-2 5S 

2-58 

0 003799 

2.30 

22-0.5 

2 05 

0-003596 

259 

21-84 

1-84 

0-003669 

4.';. 

20-78 

0-78 

0-003617 



K itK-aii 

- 0-003670 


d G 2 
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Coiif-eJitmtiou of 
sodium phenoxide. 

K 

Couccatration <if 
?i-propyl iodide. 

a: (found.) 

A7-A7 + (tlog 
a = 0'0009. 

4A' 

0-002426 

0-002338 

N 

2N 

0-00-2708 

0-002609 

K 

A 

0-002800 

0-002880 

S 

A7-2 

0-00-2990 

0-003151 

S 

A75 

0-003670 

0-003509 


Although the equation used in the tables above answers well 
the results can be represented even more satisfactorily by ao 
equation of the type: K = y-^qjc, where p and q are constants 
independent of the concentration c. In tlie relation between tlie 
velocity-coefficient and the initial concentration, where the phej. 
oxide is kept at constant initial concentration and that of the 
iodide varied, then p = 000258 and 5=0 000218. 


Couccntvation of 

/t'jnopyl iodiiU. K (found.) A— y + g/c, 

42k' 0-002-126 0-002634 

2A’ 0-00-2708 0-002689 

0 002806 0 002798 

A72 0-002990 0-003016 

Sib 0-003670 0-003670 


Mean Vtiociiit-cocfficienis for w-Froiiyl lodi<h and Sodium 
Phenoxidc. 

Cuiioeutialiou of 

Conoeniration of ?i-]'io|'yl Mean value 

sodium plieuoxiili*. iodide. of A'. /i7 = A'j + fi bg c. 

A’ .V 0-002800 0-002800 

A' 4A’ 0-002426 0-002333 

V 2aV 0-002708 0-002t)09 

V A72 0-002990 0-003151 

V A’/S 0-008670 U-00360'J 

A-'-> A'.'2 0-003506 0 003498 

Y-» A' 0-003409 OOOS44.’ 

A’/5 A7r> 0-0044lf. 0-004413 

A' 0-004283 0-0042S9 

A'aO A710 0-005196 0-00510;. 

A’/IO A 0-005019 0 00492N 

Tile above table brings out tlie iollowing facts: 

(1) An increase in tlie initial concentration of either tlie plieii- 
oxide or the iodide produces a decrease in the value of A', wlierens 
a decrease in the initial concentration of either the plienoxide or 
the iodide produces an increase in the value of K. This diSers 
from tho results of Hecht and Conrad, who found that only a 
decrease in the concentration of the ethoxide produces any coU' 
siderable increase in the value of A. 

Burke and Donnan, on the other hand, find a decrease b ^ 
with decrease in concentration of the silver nitrate. 

(2) The initial concentration of the phenoxide exerts a mui ‘ 
greater influence on the reaction-velocity than that of the 

In the case of change of concentration of the phenoxide, U’- 
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constant a in the above equations is 0-002299, whereas by chanvo 
of concentration of the iodide only, a = 0-0009, and, as was to L 
expected from these facts, the value of « when the concentrations 
„i both the phenox.de and the iodide were cl.anged is eoual to 
0-002132, that is, lies between 0-002299 and 0-0009 ^ 

(3) The connexion between the velocity-coefficient and t).e initial 
concentration can be well expressed by the equation A', + nlogn 
or by an equation of the type K-p + qjc. ' ° ’ 

General Conclmions. 

(1) The reaction between the alkyl iodides and sodii,,,, phenoxide 
m alcoholic solution is a hiniolecnlar one of a special type in wldch 
tlie velocity-coefficient varies with tlie initial concentration 

(2) The reactivities of the normal primary alkyl iodides with 

sodium phenoxide are in tlie following decreasing order of man 
nitiide: methyl, ethyl, propyl, butyl, he.xyl, lieptyl, octyl, cetyl 
and amyl iodides. ^ ' 

(3) The velocity-coefficients lie on a curve (with the exception 
of amyl iodide), which is very steep from methyl to butyl iodide 
and IS then very shallow, the velocity-coefficient of cetyl iodide not 
being mucli less than tliat of octyl iodide. 

(4) In the cases of those iodides wliich liave been previously 
mitigated, the relative order of the reactivities found by the 
author agrees wi«i tl.at obtained by some other inve.stigator^, for 

Hecht, Conrad, and Bruckner (foe. eft.), who used sodium 
t .Mde. and ifenschutkin, who employed triethylamine in 
acetone solution but does not agree with that found by Burke 
and Doniian, whose reag-ent wa.s silver nitrate 
( 0 ) The relative reactivity of amyl iodide is unexpected The 
elocity-coefficient of this substance lias not previously been deter- 
ined, and repeated measurements by the author confirm its 
explanation which might he suggested 

tmWen f -^'i-inatiou of 

int'^xesting to notice that a parallel case 
S obsmved uy Crocker (T., 1907, 91, o93) in an iuvestimatlou 

f»»iirrthe°ve?o°t aliphatic amides, in wlifcli lie 

11, "Lies valeramidc lo be tbe smallest of 

S^iliFund p"" Chemical Society 

materials for this investigation. 


il-MK'AL IlKPAKTMEXT, 

s.-w. 


The Ri rLKH Scii'a 
Meutox, S.W, 
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(^'XX \l.—Ral<> of Evolution of Gases from SuparsatvrdUf 
Solutions. ' Part I. Influence of Colloids and 
Su.spensions of Charmed on the Evolution of Carhop 
Dio-eifle. 

Bv Alexandee Findlay and George Ki*nc (Priestley Researcli 
Scliolar, University of Birmiiigliam). 

In the course of investigations of the iiinuence of colloids on the 
soluhility of gases (Findlay ami Creighton, T., I'JIO, 97, .136; 
Fimllav and Slieii, ihut., 19lL’. 101 , 14,19), marked differences ivae 
observe'd in the rate of escape of gas from siiper-saturated solutions. 
It was therefore deemed to be of interest to study the matter mono 
fullv, not only on account of the light which such investigations 
might throw on the properties of colloidal solutions, but also on 
account of its importance in connexion with biological probltni.s 
(respiration, etc.) and indiiblri.il operations, such as tlio imiuuiar 
tiiro and the jiropertics of luincral waters and other anuitcd 
beverages. In the present coinmiinication an account is given of 
the apparatus employed, the method of working, and the thiei 
results so far obtained. 

The problem of liie rate of esc.nie of gas from a siiiiersatiiraud 
solution, and the factors which affect it, is one to which corapan 
lively little attention has lieeu given. Perinaii (T., 1895 , 67 , 666; 
1898 73 oil) bv asiurating air tbrougli an acpucous solution oi 
ammonia; Bohr (.Urn, I'tojs. Clam., 1S99, [iiij, 68, 500), by p,™,.; 
air over the siirlace of an agitated aqueous solution of carhon 
dioxide; and Steele (T., 1903. 83 , 1470), by bubbling hydrogen 
throimh a solution of hvdrogeii chloride in toluene, found that 
the. velocitv with which the solutions were desaluratcd followed a 
logarithmic law; or the rate of desaturatioii was proportional to 
the eoiicciitratioii of the gas in the solution. By Carlson [J. C/u* 
plii/s 1911 9. 235) it has been found, more recently, that tile 
lo.mntl.inic’law is valid also for the rate of solution of oxycaii 
and of carhon dioxide in water; and Bohr (foe. at.) has shown na 
the ratio of the volume of gas which passes into solution tlironjli 
unit area in unit time (coefficient of invasion) to the volume ot ga> 
which siiniharly passes out of solution (coefficient of ova.aoiil o 
constant, and ecpial to the absorption-coefficient. 

It will be observed that the method of iiivestigatiou enip oie 
hitherto is that ot passing an indifferent gas through or over 
solution, and the results obtained can, as has been pomtei out 1 
Alevcr {ZCtm-h. KteMmchem., 1909, 15 , 249) and Carlson {hr- <''■1 
be 'interpreteil in the light of the Nernst- diffusion tlicor;, • 
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has proved so useful in coiiitexion with heterogeneous solid -liquid 
svstejus (compare, however, Boselli, 7. Chim. phi/s., 1911, 9, 689j. 

■fho method adopted by us, however, is essentially different, and 
i:. more in accordance with the conditions actually encountered. 
Moreover, the systems which we have investigated are, on account 
tlie pre.sence of colloids, very different from the simple aqueous 
xofutions of a gas hitherto studied. Whether the method of aspirat- 
iji , an indifferent gas through such solutions would yield results 
(,f flie same character as those which have been obtained by the 
iiielliod described later, will be investigated in the immediate 
future. 

A pjxo'atus and Method of Working. 

Tim apparatus employed, the outcome of the experience gained 
fi'om a very large number of measurements, is represented diagram- 
jiiaiicfillv in Fig. 1. The liquid from which the escape of gas is to 
])i? measured is contained in the sohUion-lube A, which is cylindrical 
ill form, and is 25 cm. long and 3 cm. in diameter. To the ends 
of the tube are sealed two glas.s “ tree.s,” the purpose of which will 
l)p (ipparcut later. Since it is necessary to einploy in each experi- 
iiu'iil the same volume of solution, tlu3 tube .1 was calibrated, the 
volume being determined U]> to the mark T on the side-tube Q. 
'J'liis side-tube, which passes into tlie solution-tube at a point equi- 
(IhfiijU from the two ends, is connected by means of tbick-walled 
rubber tubing and a mercury seal witli a gas-measuring burette M. 
To prevent solution being carried by the escaping gas from the 
solution-tube to the mercury seal, a bulb trap and safety tube were 
blo^s•ll on the side-tube Q. (The end of the safety tube was nut 
n.? shown in the diagram, but was bent into the form of a loop.) 
.Aliout 10 cm. from one end of tlie solution-tulie there is another 
dde-tiibc 1). furnished with a well-fiitiag capillary glass tap. Tlie 
soliuion-tubc. J, is held by rubber bands in a suitable frame, to 
whidi a spindle, carrying a cog-wlicel. X, h attached. This spindle 
If/isscd tlirough a ball-bearing held lirmly in a clamp, the whole 
hcini: immersed, as indicated in the figure, in the water of a 
ilierinostfit. The mercury seal and the burettes A' and M, wliich 
wore oulsiflo the thermostat, were water-jacketed. 

The solution-tube, having been fixed in the frame so that the 
sido-hibe Q was co-liiiear with the spindle of the frame, oonid be 
onised to revolve by means of an electric motor and a driving 
‘linin • passing round the cog-wheel A'. xVs the tube revolves, tho 

It iDuy In' luerilioiii’d that it va.^ foiiinl to t )0 qnitfi cssi'iitial to ottijuoy a 
yen. Uy coiincctiiif; the copged driving wlic'cl, the axle of wiiieli lan in ball- 
iK-ajjiigv vitli tlic Idw gear of the motor hy iiioaus of a sireldu'il rnl'her han'i, il 
"3^ louihl i),at. ijbtantaueons glaiUiig of the solution tube eouhl he eilceted. 
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rubber tubing attached to Q turns freely in a wide collar (not 
shown in the figure), and communicates the rotary movement alon'r 

Fio. 1. 



its whole length. It thus acts as a universal joint.^ No hilliculiy 

* not alsolutely necessary, owin*' to the rajudity with which tiie gu- 

wa^ evolved from r’.ie solutions, th<- precaution was adopted of coating the ii)>i'hof 
ilif! tu'Ler tilting uitli a inixlnre composed of glycerol, glue, and water in di'. 
I'loportioo-- 10 : 20 : 100, to prevent any diffusion of carbon dioxide ihrongh l!i' 
inb’ier (G'lini;?!/ Z-'h, 19j2, 26, 1626). 
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,va3 found in obtaining satisfactory results with this joint, pro- 
vided such care is taken in making the mercury seal as to ensure 
smooth running. We have found, also, that there is no detectable 
difference in the volume-reading in the burette M when the solution- 
tube is rotated or is at rest. Should any change occur, therefore, 
ill the bore of the pressure tubing which constitutes the universal 
joint, owing to torsion, such change is too small to alter sensibly 
the volume of gas measured. 

By the revolution of the solution-tube. A, also, the solution is 
caused to pass from end to end of the tube, and in so doing it 
falls on th® “ trees," and is thereby broken up. In this way 
a, very efficient agitation of the solution is effected. 

In carrying out an experiment, one proceeds as follow.? i The 
solution-tube, having been carefully cleaned and washed out with 
a quantity of the colloidal or other solution to be investigated, is 
finally filled with the latter to rather above the graduation mark. 
During the washing process care is taken to avoid the entrance of 
air into the apparatus by forcing the liquids out of the tubs by 
meins of carbon dioxide. When the tube and its contents have 
acquired the appropriate temperature, the volume of the solution 
is adjusted to the graduation mark, and a definite volume is then 
forced out of the solution-tube by means of carbon dioxide, the 
volume of liquid retained in the tube being, in all cases, SO'OO o.c. 

The solution-tube Imving been placed in position in the thermo- 
sial, the liquid is saturated with carbon dioxide under a definite 
pressure (about 7C0 nun. above the prevailing atmospheric pres- 
aire) by connecting the side-tube 7J with the cylinder /' containing 
the compressed gas. By means ot the tap connexion is also 
edablished with a manometer whereby the gas pressure can bo 
iletmiiined. Saturation of the solution with gas having been 
effected with agitation, the solution-tube is fixed upright'in an 
automatically removable clamp, and allowed to remain undisturbed 
for some time. This period of repose is of great importance in order 
M ensure a period of quiescence on reducing the pressure. "While 
the solution-tube is in the upright position, the portion projectiim 
above the water of the thermostat is bathed in a stream of thermo°- 
stat water which is kept in circulation by means of a Luther pump. 
Alter thirty minutes the solution-tube is connected through the 
■ue-tubo B and the tubo K with the '' reduction burette,” A’. This 
rcf uctioii burette,” which, together with the connecting tube R 
”0 e leservom tube 0, is enclosed in a water-jacket, contains, as 
easuiing liquid, a solution of sodium hydrogen carlionate .satur- 
'■■=»''a°n dioxide. This solution is drawn up so as to fill 
irtte up lo the tap J. w-hich i,s then closed. Tlio pressure in 
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tlic t iibc R liaviug been reduced that of the atmosphere by 
opening and then closing the tap S, the taps J and D are o]iene(i, 
and communication thereby established between the solution tube 
and the reduction burette. The gas in the solution-tube e.spanbs 
into the reduction burette, the negative pressure which obtains ij 
the latter assisting the process. When the pressure in the rediiciion 
burette becomes equal to the atmospheric, the tap V is closcrl.s 
By opening the tap on the side-tube Q, any further gas was tollcolei: 
in the water-jacketed “measuring burette,” M This voluiiir, 
together with that of the gas collected in the reduction burette, 
constitutes the “ reduction volume,” I'n- 

In most cases it was found that escape of gas on reduction ot 
the pressure to atmospheric was succeeded quite sharply by a jiciiotl 
ot quiescence during which no gas was evolved from the super, 
salurated solution. Tliis period ot quiescence, however, was obtained 
only when the solution was allowed to remain undisturbed for 
some time after saturation; for a period sufficiently long, in any 
case, to allow any froth, formed during saturation, to disappear. In 
certain cases, as will be described later, no quiescent period was 
obtained, and in tlie case ot water the occurrence of a period oi 
quiescence was somewhat irregular. 

When the quiescent period set in. the burette reading was 
recorded, the solution-tube was undamped and caused to revolve 
by starting the motor, and the rate ot evolution of the gas from lie 
supersaturated solution determined. As the gas passed over into 
the measuring burette, liquid wa.s allowed to run out through the 
tube (?, furnished with a spring clip, so that the pressure in the 
burette was always maintaiued equal to that of the atmosphere. 

As the rate of escape of gas from the supersaturated solution w.ie 
very great, it was found possible to measure it only by lueduuilcal 
records on a rotating drum covered with smoked paper, f This driiiii 
was furnished with three writing points, actuated elect romagiieti- 
call;-. One of these was connected with a clock heating hall seconds, 
and so yielded a time line; a second point recorded the revoliilioii.s 
of the .solution tube; whilst the third point was connected will) a 

* The cApulsion of the measuring liquid fl-ora the rediicliou burette two -o ryel 
tliat there was no time for the liquid to drain from the walls. Accnriliuniy ''»!i 
atmospheric pre.ssiire had been established, Ihe tap U was clo.sed, and tie' vo.i.u.c 
reading taken after half an hour. 

t Sonic i--1ea of the velooity of evolution will be obfumed when i! is nidiirioi.el 
that in the caw* of concentrated gelatin solutions, 99-5 per cent, of rln- ;;>s 
evolved in 14-9 seconds, and during that time it was possible to obt.'iiu SfiriitMi 
time-volume readings. It may also be stated that even with such rapid eiOiUinD 
gas, volume readings could be made to 0’05 c.c. 
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I.ipi'ii’.;; *^7 "leAPs of which a signal could he sent at certain 
volume-readings on the nieasuriug burette. 

Ecnhi'ion of Carbon Dioxide from Unagitated Solutions. 

At tlie outset of this investigation a number of observations were 
made of the rate of escape of gas from unagitated supersaturated 
soliiliotis. It has already been mentioned that on reducing the 
pretfiive of the gas above the solution to that of the atmosphere, a 
period of quiescence ensues, during which no gas escapes from the 
siiper.saturated solution. In thi.s condition of metaslability, how. 
ever, tlie solution is c.vceedingly sensitive, a very slight mechanical 
jliock being snflicient to cause, a considerable evolution of gas. The 
occurrence of this period of quiescence is also prevented by even 
small traces of grease nr dirt on the walls of the ves.scl, as well as 
by the presence of small particles of solid in the solution. Scrupu- 
loii.' care was therefore taken in the cleaning of the solution-tube. 

Tlie jKTiod of quiescence, liowcvcr, did not persist indefinitely. 
After a shorter or longer time— in the case of certain gelatin 
solutions a period of twenty minutes was observed— a rather rapid 
spoiitiinemis evolution of gas set. in, which gradually diminished 
,is the sohitiou became desatnrated. The diminution in the rate of 
c.;c;tpe oi gas was, however, not continuous, but periodic, that is to 
ssy the liist rapid evolution gradually diminished to a certain 
exloiit when another comparatively rapid escape of gas took place. 
Tins was followed by an almost quiescent period, and at a certain 
point another comparatively rapid evolution of gas took place, and 
so on. This phenomenon, wliich does not seein to have been 
oljsen-ed before, migdit perhaps be referred to changes in the surface 
laver of the liquid, but is probably to be en-plaiued more correctly 
as follows: Gas solutions, as has been known for long, readily 
rinmiin supersaturated ; that is to say, gaseous nuclei ” are formed 
"Ith great difficulty. When, lioAvever, such nuclei are formed cither 
ni llie body of the liquid or at the walls of the containing vessel, 
tliey mil grow owing to diffusion into them of gas from the sur- 
mundiiig siipcrsaturateil solution. The bubbles attached to the 
'■'1 s oi the vessel will, when they have acquired a certain size, 
'Ictadi theoisclves from the walls and escape. When these have 
'iraiicd, imdei again begin to be formed in the solution and on tho 
''■"Is <u the vc.ssel, and in the latter case they will, no doubt, be 
oiinei, iireterentiuliy at the points -where the biihhles were previ- 
ous t pioducetl. These hubbies will increase in size as before, only 
“ion. rlmvly as the .solnliou becomes less concentrated, and tlm 
ol tills second series of bubbles, which, we niav expect, will 
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grow at about the same rate, and therefore detach themselves from 
the walls of the vessel at about the same time, will give rise to i 
second period of relatively rapid evolution, and so on. One would 
therefore expect that as the solution becomes less concentrated and 
the process of diffusion becomes slower, the length of the periods 
between the points at which the relatively rapid evolution of gas 
occurs would become longer. This is found, indeed, in some measuro 
to he the case, but not completely so ; and the reason for this may 
bo that the diminution in the rate of growth of the hubbies which 
act as nuclei is more than counterbalanced by the formation of a 
larger number of nuclei. 

Although Iho period of quiescence is well marked in the case of 
water, solutions of de.xtrin, and, more especially, solutions of 
gelatin, it is wanting in the case of solutions of peptono and ferric 
hydro.xidc. In these cases gas is evolved immediately when the 
pressure over the solution is reduced to that of the atmosphere. 
Although in the case of peptone solutions spontaneous evolution of 
gas sets ill inimediately, the rate of this spontaneous evolution is 
sufficiently slow to be measur.able ; bub in the caso of solutions of 
ferric hydroxide the rate of evolution is immeasurably rapid. After 
this first period of rapid evolution, however, the process goes on 
as in the case of the other solutions. It would therefore ap[ie.ar 
that in the case of solutions of ferric hydroxide there exists no 
essential difference as compared with other colloids, but that the 
raetastable region with regard to gaseous supersaturation is nracli 
less. It may be that if the other solutions were supersaturated to 
a higher degree (by saturating with carbon dioxide at a higher 
pressure), there would also be no period of quiescence on reducing 
the pressure. We have not, however, investigated this. 

The following figures will give an indication of the rale of evolu- 
tion of carbon dio.xide from unagitated water solutions : 

Time in minutes 1 . 

Vetlnme ill e.c O-.t 1 I't “ 

Tho rate of evolution differed in the case of different solution-, 
but in most cases, after a period of about thirty minutes, it 
assumed an average value of about 1 c.c. in fourteen minutes, tlie 
time-volume curves then becoming parallel. 

Although a numher of experiments were carried out with uii.ics 
tated solutions Iheir study was abandoned, at least for the prc-riu 
because quantitativelv reproducible results could not bo obtained 
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Elohition of Carbon Bioxide from Agitated Supersaturated 
Solutions. 


As it was already well known from the work of others (Blanchard, 
physikal Ghem., 1902, 41, 681; Walton, ibid., 1904, 47, 
1S9; hamplough, Froc. Gamb. Phil. Soc., 1908, 14, 591) that gas 
mpersaturation readily occurs in solution, and our own experi- 
iiicnts having shown that no results of a sufficiently satisfactory or 
(leenite nature could be obtained with uuagitated solutions, the 
apparatus previously described was devised to allow of the 
measmement of the evolution of gas from agitated solutions. With 
this apparatus a very large number of experiments have been 
carried out, and it has been found that results reproducible within 
narrow limits can be obtained. 

For the purpose of obtaining an insight into the effect of various 
solutes or pseudo-solutes on the rate of evolution of gas, it is not 
sufficieot merely to determine the volumes of gas evolved at given 
intervals of time, because of the fact that the total amount of gas 
evolved from equal volumes of solution has different values. The 
tiiiie-volimie curves, therefore, although indicating differences in 
ilie case of different colloids, are not sufficiently distinctive, and 
cannot be ooinpared directly witli one another (see Frg. 2). 

It has already been pointed outthat Jleyor (lue. eit.)\,ss. shown (on 
the basis of experiments by W. F. Kno.x) lliat the rate of removal 
of carbon dioxide from solution by a stream of air is proportional 
to the concentration of the carbon dio.xide in the solution, If, in 
tic cases studied by us, it is assumed that the rate of evolution is 
proportional to the degree of supersaturation, we obtain as the 

t.vprcssioa for the velocity of evolution, l/l _ .*■ 'l v is 

1 1 \ 1 / 
the volume of gas evolved at time t (in seconds) and V the total 

tollline evolved. Tire term ® therefore, represents the degree 

oi supersaturation. On integration, this equation yields 


Here k has a negative value, since the term (^1 - is less than 

™y. Justification for the adoption of this equation as a basis on 
It 1 comparison of the behaviour of different solutions can be 
- 1 uted was found in the fact that in the case of the escape of 
the vaT of carbon dioxide in pure water, 

riiaht ) ‘^‘’'“Hrrrient k is nearly constant. Aloreover, the 

s nation from constancy which is found is proportional to 
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tlie degree of Kiipersaluratiou, so that when one plots the values of 
7; against the degree of supersaturation a straight line is obtained. 
By plotting the %'alucs of the velocity-coefficient against the degree 
of supersaturation in the case of different solutions, we have a nieaus 
of representing clearly the distinctive and characteristic behaviour 
of colloids as affecting the escape of gas from supersaturated 
solution. 

Mtihod of Calculation. 

As is obvious, the expression given above is that of a unimoleciilar 
reaction; and if the rate of escape of gas from supersaturated 
solutions were strictly uniinolccular, it would not matter from wliat 
stage of the evolution process the volume of gas were calculated, 
As a matter of fact, however, it is found that in the case of colloidal 
solutions the escape of gas is hy no means a true unimolecular 
reaction ; and even in the case of pure aqueous solutions a slight 
but definite trend in the value of k is observable. It is necessary, 
therefore, to employ in the calculation of the velocity-coefficiem 
values of fo rj which shall be strictly comparable in tlie 
different cases. Unfortunately, it is not possible to employ the 
natural zero of time, namely, tlie moment at which evolution from 
the solution commences, on account of the time required (two to 
three seconds) to set up uniform agitation. This indefiniteiiess in 
the zero point is shown by the fact that none of the time-volmnc 
curves passes through the origin (Fig. 2). We have therefore 
selected as the zero time that point at which there remains in 
solution three-fourths of the theoretical amount of carbon dioxide 
in excess of that required to saturate the solution. This caa be 
obtained from the solubility values determined by Findlay and 
Cteighton .and by Findlay and Shen. The value of having been 
calculated in this way, the corresponding time value can be obtained 
from the time-volume curve. 

To give an indication of the accuracy of the experiment, il 
results we have given, at the head of each table, the total volume 
of gas evolved as actually measured (F*) and as calculated from tbe 
solubility value (I’l), due regard being paid to the pressure oi 
saturation and the pressure at which the gas was evolved. Tbese 
pressures are represented by Bs, the barometric pressure at tbe time 
of saturation with gas; He, the barometric pressure at the time ol 
evolution of gas; and .1/, the manometric pressure, (df + HI)- 
fore, represents the total pressure under wliich saturation with gS' 
w’as carried out. 

An example will render the method of calculation clearer. In 
the case of water (table I), for example, lire solubility ot caibon 
dioxide is 0'817, Since the volume of water in the suhition tube 
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;i0 0 c.c. (p. 1173), we can imagine that the water is removed, and 
iliat v.'e are dealing with carbon dioxide contained in an actual 
-olume ^ 0'8i7 = 24‘51 c.c. When saturation of the solution 

place, we can imagine that carbon dioxide is compressed into 
voHinie of 24’51 c.c. under a pressure of (J/ + i!,) — 1493 1 mm. 
reJiicing the pressure to 2^^745-0 mm,, and allowing carbon 
(lioN'ide fo escape, the volume which escapes should be, theoretically : 


24-51 X 1493-1 
745-0 


-24-51=24-60. 


Xu obtain the zero volume on the ''three-fourths basis ” referred to 
above, we have ro=(Fe-|F()- Hence, again taking the data from 


Fir,. 2. 



table I, we obtain r^ = 24’55 — 18'4G = C-09. From the time-volume 
‘.line, cue obtains the corresponding time value — 7'5. The 
forrected values of time and volume are theu obtained by sub- 
tracting 7'5 secs, from the direct time readings, and G'OO c.c. from 
Uie corresponding volume readings. 

fbe correctness of the observed volume of gas evolved can be 
ciiecKcd, not only by comparing the values of Tg and Jb (whicli 
be (lone wlren the quiescent period is well marked), but also 
Jiieasuring the '‘reduction volume'’ F,,.. If tlte gas space in 
die soliifioji tube is represented by F,,, the correct 'reduction 
whiinp, or the volume of gas whicli should escape from the 
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8011111011-111116, owing to the expansion of tlie compressed gas, slionld 
be : 

liy comparing the value of (l'e+ I'l-) with (Id the coirect- 
ness of the total volume reading can be checked. Thus, from tlie 
data in table I, we have (Fg-n F,,) — (24*55 -f 127'9) ~ 152'45 ; and 
(]',+ I/^.,.) = (24*6-rl28*2) = 152*8. This check is especially useful 
when there is no distinct quiescent period. In those cases whete 
tlio solubility varies with the pressure, due regard must he paid 
to the fact in making the calculations. 

Expekimental. 

In all the experiments recorded here the temperature employed 
was 25 0°. The carbon dioxide was taken from a cylinder or 
commercial gas, which contained 0*33 per cent, of impurity, a fact 
which must he borne in mind when one employs the solubility 
data for the gas. It ought also to be stated that it is of essential 
importance to work witli air-free solutions, and to expel all air 
from all the tubes of the apparatus. Another factor of the utmost 
importauce is time. In the case more especially of gelatin 
and starch solutions, the Lime taken in the preparation of the 
solutions, the period during wliicli the solutions remained in contact 
with tho carbon dio.xidc, etc., were found to exercise a inarted 
effect on tlie slope of the curve obtained. The whole series of 
operations in connexion with the different solutions were therefore 
carried out according to a very strict time table. When this ms 
done, and all other conditions kept constant, velocity-supersaturation 
curves exactly reproducible as regards their slope could be obtained, 
although the absolute values of the velocity-coefEcients might vary 
slightly. 

With regard to tile rotation of tlie solution-tube, the speed or 
20 revolutions per minute was cliosen as giving a velocity of 
evolution of gas whicli is measurable and reproducible. Tie 
influence of the speed of rotation is, however, not very great, and 
the variations which occurred in the course of the work aie 
negligible in this respect. The speed of rotation is given at the 
head of each table, and is represented by K. 

1. Il'ater. 

A very largo number of experiments (more than 120) hate been 
carried out with solutions of carbon dioxide in water; and 
following results may be taken as typical of all. In this ta le 
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have also given the corrected times and volumes, that is, the times 
and volumes aa measured from the value of and 


Table I. 


IJ'S.T 
U -65 
17'SO 
21 '55 

■ji 20 
.vi'SO 


= 748 2 nun. 
--744 -9 
= 745-0 

Volume. 
3-1 
51 
7-1 
9'} 
12-1 
13-1 
15'1 
17-3 
19-1 
21-1 
23 '6 
24'55 


^;. = 24-55 
^t= 24-60 


Solubility=0-817 
Corrected Oori-eeteil 


127- 9 

128 - 2 


time. 


0 

2 

7 

10 

H 

19 

26 

48 


'oluine. 


J 03 
3-01 
6-01 
7-01 
9-01 
3 1 -01 
1301 
1501 

17- 01 

18- 46 


A=I8-7 

‘Sujier- 

saluiutioji. 


0-945 

0-837 

0-674 

0 - 6-20 

0-512 

0-401 

0-295 

0-385 

0-051 


~ 7 


0 OOOi) 
0-0672 
0-0673 
0-0668 
0-0650 
0-0646 
O-O'i.37 
0-0632 
0-0614 


2. Solutions of Potassium Chloride. 

The velocky of evolution of carbon dioxide fro.n solutions of 
po Hsnum chlonde of vanous concentrations has been investigated 
.td the following table reproduces the re.sults obtained with the 
most concentrated solution. ° 


Table 11. 

Concentration; bO'OO grams of pota.ssinm cldorido in 1 litre of 
solution. 


V=7CI-0 mm. 

7'.= 22-60 


K, = 22-5S 

A.-759-0 

■'^olubi3iiy=0-7 

Time. 

Volume. 

3-9 

-2-8 

•>'1 

3-8 

7-4 

5-8 

30-9 

8-8 


10-8 

15-3 

11-8 

■21-3 

14-8 

31-6 

17-8 

43-6 

19-8 

53-3 

-20-8 


c,.. =.-127-7 


•Supei>auiratioji. 


0-918 
0 815 
0-697 
0-637 
0-461 
0-28.5 
"•367 
0107 


t.,-' r- 
7L2U-: 


0-0615 
O-O-vTO 
0 - 0.^6 1 
0 

0-055.'* 

0-05IS 

"■"491 

'■0187 


VOL nil. 


4 u 
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3. Solutions of Gelatin. 

Por these experiments Coignet’s Gold Medal French, gelatin 
used. It was found to be very free from insoluble matter. 


Table III (compare Fig. 3). 


Concentration : 

0'242 gram of gelatin in 1 litre of solution, 

.V = 7C0’2 mm. 

V,. = 2b-t> 

r,! V-.130-0 

7-75 

A*, =742 5 

r, -25-13 

r,;,-:130-9 

i*„- 6-6;i 

/;,r-742'i 

Solubility =0 -811 


fi=2Ci 

Time. 

VohllllR. 

Supersuturatioii. 

~k. 


1-6 

— 

— 

5-4 

3-6 

— 


6 1 

4-6 

— 

— 

7 ‘7 

C'O 

— 

_ 

11*6 

11-6 

0-738 

0-0791 

13-3 

13-6 

0-631 

0-0829 

15-3 

lf> fi 

0-525 

0-0862 

16*3 

lO'O 

0-472 

0-0877 

17-4 

17-0 

0-410 

ii-0901 

18*7 

iS-ti 

0-366 

0*0917 

20 0 

10-6 

0-313 

0-0948 

23-6 

21 -fi 

0-207 

0-0904 

26-0 

2-2-0 

0-164 

0-1026 



Table IV (compare Fig. 3). 


Concentration : 

0'281 gram of 

gelatin in 1 litre of solution. 

.1/=: 755-3 mm. 

r, = 25-0 

r,; =128-5 

^0= 7-35 

i/, -746*9 

I'f =24-78 

II 

i'„= 6-41 

i*,.=:7l7'l 

Soluliility = 0-817 


/:i:-20-6 

Time. 

Vuliiiiitv 

SuiHisatiiiatioii. 

L 

2-95 

1-0 

_ 


6*1 

3-0 

— 

— 

5-8 

1-0 

— 

— 

7*1 

6-" 

.... 


8-9 

S'S 

0-872 

0-0S91 

10-25 ■ 

11-0 

0753 

00977 

11-4 

130 

0 646 

0-1079 

13-5 

16-0 

0-484 

0-l]7^ 

151 

18-0 

0-377 

0-1-258 

16-0 

19-0 

0-32-2 

yi309 

19-85 

22-0 

0-161 

0-1459 

-22-1 

23-0 

0 108 

0-151<i 

26-2 

24-0 

0-054 

O-l'.ll' 
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Tadlk VI (compare Fig. 3). 

Concentration : 30 01 grams of gelatin in 1 litre of solution. 


'2 mm. 

K. = 24-'1 

r,; =l-28-8 


7r.5-i 

r, =24-51 


i-„ = 6-02 

755-0 

Solubility = 

0-S25 and 0-819 at K anil at (i)/+ IL\ 

22 

vesper lively 


Time. 

Volume. 

Supev.^aturatioii. 

-k. 

4-0 

2-3 


— 

5-0 

4-.1 


_ 

fj-1 

5-3 



0-2 

7-3 

U'930 

0'1440 

0-9 

9-3 

0S22 

O-]03ti 

“•3 

10-3 

0-707 

0-1650 

S-4 

12-3 

O'O.^S 

0-181H 

U-6 

]fV3 

0-t41 

O-’iOO.'' 

lO'O 

18-3 

0-332 

0-2-249 

US 

20':3 

0-223 

0'245;i 

12-'> 

21 -3 

0170 

0-2015 

iaf» 

22-3 

0-11;. 

0-2771 

14-9 

•23-3 

0 000 

0-3U5(i 

u»-o 

24-3 

0-000 

0-39CM 


4. SohilioJis of Dextrin. 

Kahlbauuvs pure dextrin wao employed, and a large number oi 
readings were recorded witli varying concentrations. The followini^ 
are selected as representative. 


Taule vn. 


Concentration : iO'O grams of dextrin in 1 litre of solution. 


= 750-6 iiiUi. 

J'..=23-ii 

=12.5-9 

.. 

~ 707-5 

rr-24-19 

rV=:l25-9 

»r,,=- . 

- 707-3 

Solubility-0-8l2 


Ilrz-l 

Time. 

Voliuiie. 

Sniiei-satiirati'Ui. 

-L 

4-0 

.3-0 

— 

... 

6-2 

5-0 

— 

— 

7-0 • 

6-0 



8-8 

8-0 

0-867 

O-dOST 

10-S 

10-0 

0*757 

ll-O'u'.l 

11-7 

11-0 

0-702 

0-0707 

1 4 "2 

13-0 

0-594 

0 0094 

17-2 

15-0 

0-485 

0-06^9 

21-4 

17-0 

0-376 

0-060.'. 

27-0 

19 0 

11-267 

o-or.d;'- 

76-3 

23-5 

0-022 

O'Oil* 



gases from supersaturated solutions. PAllT 1 . II<S.5 


Tablb vrii. 


Concentration : 

30'0 grams 

of dextrin in 1 litre of solution. 

,!/:--7(>0‘4 rum. 


Fji =130-4 

/„=7-0 

/,', = 744-S 

r,=2-l-95 

VRc-~mx 

^5 -84 

-741-0 

A’- 21-1 

SolultUity-0‘804 and O'SOI at the |>ressiire.s of 
.'•iituration and evolution 

Time. 

Volume. 

Su}K?r.satnratioii. 

-it-. 

5-1 

3-.'> 

— 


5-S 

J-.’. 

— 

— 

y-'j 

8 -5 

0 858 

0-0666 


n-;) 

0-697 

0 0667 

JJ-5 

12 r. 

0-614 

0-0676 


14 -.0 

0-537 

0-('627 


Ifi-.') 

0-430 

0-0577 


lii-.'i 

0-323 

0 0533 


19-5 

0-270 

0-0498 


20-5 

0-216 

0-0166 

•14 -s 

21 -0 

O-ll'O 

0-0139 


Tabll IX. 

ConL-eutratiou : 125‘1 grams of dextrin in 1 litre of solution, 


)/ '-759-6 imn. 

K,= -23-2 

y,.- "130-j 

/„ = 6-.- 

//,= 7J1-1 

r,.= 23-37 

r/..,.^130 9 

i-,,-=.v-6 

/;.=74i-i 

Solubility- 

-0-753 and 0-716 at .satuiiition an 

/:.■= 21-0 

at c-vctjiiiiou pa-isurci res[ii'ctiv 

■!y 

Tini''. 

\'"iujur. 

Supi-uatiiratioii. 


1-1 

2-0 


— 

5 -6 

4-0 


— 

i;-i 

5-0 


— 

7 S 

/'O 

0 9-24 

0 -('18-29 

9-3 

60 

o-sio 

0-08-28 

13-1 

J-J-0 

0-.582 

0-0821 

1.5-0 

!1-U 

0-52.5 

0-0759 

19-M 

J6-0 

0-411 

0-0732 

25-6 

18-0 

0-2;)7 

0 0658 

:'.ti-2 

19-0 

0 240 

0-061-2 

16-1 

•20 -.5 

oir.4 

n -0.557 

61-7 

•22 0 

0-069 

0-04 $8 


23 -u 

0-011 

0 010-2 


5. Solutions of Sfnrch. 

Kalilbaum’s soluble starch was employed. As it. was found that 
tlie form of the curve for the velocity-coefficient against super- 
saturation depends on the history of the solution, tho results of 
-nly one series of measurements are communicated, a fuller investi- 
gation of the behaviour of starch solutions being reserved for a 
lutnre time. 
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Table I (compard Fig. 4). 

ConccntratioQ : 30'0 grams of starch in 1 litre of solution. 


3/=:753‘0 »nni. 

23-75 

Vn =128-3 


747'7 

K,-24'79 

128-7 

r.,= 

^.-747-5 

11= lil 

Solubiljty=0'806 and 0-700 at saturation and 
at evolution picssurca ic-'ijK-etivcly 

Tilin’. 

Voliiine. 

Rupursaturatiou. 

-k 

3-2 

1-2 

— 

— 

5 ‘3 

3-2 

— 

.... 

f>-l 

4-2 

— 

— 


6-2 

— 

— 

0-6 

8-2 

0-837 

0-0686 

10-6 

9-2 

0 783 

0-06S0 

131 

11-2 

0-675 

0-0843 

16-5 

13-2 

0-568 

0-0596 

22-0 

15-2 

0-460 

0-0517 

35-8 

17-2 

0-352 

0-0362 

$•>•0 

19-2 

0-245 

0-0188 

1320 

20 3 

0-lSfi 

0-0134 

2;.2*0 

-21-8 

0-105 

0-0093 

392 0 

-22-6 

0 062 

0-0072 

587-0 

23-4 

0 019 

0-0068 


6. Sultiiioiis of Peptone. 

In these experiments commercial peptone (Witte’s peptone) 'was 
used. It consists largely of albumoses (Mann, Chemistry ')i 
Protddsy p. 179), and contains a considerable quantity of insohible 
material, 

Since the form of curve is very different from that obtained 


Fig. 4. 
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othei* solutiona, we propose to study these solutions more fully at 
a later date. Solutions of only one concentration of peptone have 
been investigated, but the form of the curve has been confirmed 
bv three distinct experimenta. As has already been mentioned, 
solutions of peptone exhibit no well-defined qiii^ent period, and 
they a-re further distinguished from the solutions previously 
described by the fact th«it there is a much greater production of 
froth. 

As the value of the solubility of carbon dioxide given by Findlay 
Shen refers to pure carbon dioxide, we have used a pro- 
portionately lower value for the commercial carbon dioxide 
employed by us. 


Table XI (compare Fig. 4). 

Couceiitration ; 7'58 grams of peptone in 1 litre of solution, 


ir-75’Vt> 3IJJ1J. 


y,: -127-.5 


//..^760-9 

IV = 21*i3 

/V'--=I2V9 

■= 5 "2 


.Solubility 

= 0-838 aiid0-8:.5 

/.■=->o 

Time. 

Volume. 

.Supersatiiration. 


3-3 

31 

— 

— 

4-0 

51 

— 

— 

4*35 

6-1 

— 

— 

.VI 

3-1 

0-8-12 

0-164 

V7 

lO-l 

0-732 

0 180 

VI 

Hi 

0-671 

0-105 


13 1 

0-568 

0-10.5 

7-3 

54-1 

0-.514 

0--'05 


1.51 

0-450 

0-213 

s-s 

17-1 

o-am 

0-2-21 

W<, 

!:■ i 

0 -11 

0-1S9 


21*1 

0-131 

o-o.so 

74-0 

22-t) 

0-040 

0-043 



o-on 

0-02' 


7. Solutions of Ferric If ydrorifle. 

As has already been mentioned, solutions of ferric hydroxide 
supersaturated with carbon dioxide show no quiescent period on 
rehiciiig tlie pressure. After a period of rapid evolution, however, 
die solutions become quiet although still supersaturated to some 
extent. These solutions were then shaken, and tlie velocity- 
coeffieient of gas evolution was determined, zero lime being taken 
as the moment wlieii agitation was commencod. As we are here 
'iealing with solutions from which a great portion of the dissolved 
lias already escaped, the value:; of tiie velcu'ii v-coeffieioiit are 
not- strictly comparable witli those obtained in the previous cases, 
lu tlie following tables we have calculated the velocity-coefficient 
the basis of the total volume of gas evolved after the lirst rush 
gjis bad ceased and quiescence had set iu- 
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Table XII. 


Cnnficntration : 13'53 grams of ferric hydroxide in 1 litre of soliiiinn 


.]f=758 inm. Ji- 

"62 

i? = 20'3 

Time. 

A'olume. 

Super saturation. 

- k. 

3-r. 

2-0 

0-790 

0-067 

5-3 

3-0 

0-685 

0-07-2 

S-6 

4-5 

0-5‘27 

0-074 


5 ’5 

0-422 

0069 

15-1 

6-0 

0-369 

U'066 

•20-6 

7*0 

0 264 

0 064 

•31 S 

8-0 

0-158 

0-058 


Table XIIT. 


Concentration : 

3‘7G7 grams o 

• ferric hydroxide in 

1 litre of sohit 

V- 763-2 

mm. /!— 

7.55-5 7; = 14-6 


Tiim-. 

Volume. 

Supersat II ration. 

-k. 

5-6 

3-4 

0-767 

0-047 

6-3 

3-9 

0-733 

0-048 

7 ■() 

4*9 

0-665 

0-054 

9-1 

5-9 

0fi96 

0-057 

9-S 

i5-4 

0-561 

0-OC3 

n-2 

8-4 

0-4-2O 

0-065 

15-5 

9 4 

0-3.56 

0-067 

19-7 

10-9 

0-2.'.6 

0-069 

-23-4 

11-9 

0-187 

0'07‘2 

29- 1 

12-9 

0-117 

0-073 


8. Colloidnl Sohitiotn of Pladinnri. 

The escape of carbon dioxide from colloidal solutions of platinum, 
prepared by Bredig’s method, showed practically no difference a? 
compared with the escape from pure water. 

9. Solutions of Arjar. 

For the purpose of comparison with solutions of gelatin, or? 
experiment was carried out with a solution of agar, the con 
ceutration of the latter being 1*522 grama in 1 litre of solution. 
As the solubility of carbon dioxide in solutions of agar is not 
recorded, the values of k were calculated solely from the volumes 
of gas evolved, measured from the iiiomeiit when shaking com 
nienced. In tlie following table wc give, for the sake of sliortne?;. 
only the values of supersatiiration and the calculated value oi tlic 
coefficient. 

Table XIV. 


Siij'eisnturation 076 O’GG 0'46 0-27 O’le O'Ce-i 

-/.• 0-0.03 0-039 0-050 0-054 0005 O'OJi! 
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10. Suspensions of Charcoal. 

V lina suapcnsion of Kahlbaum’s bone charcoal was employed, 
eii the saturation with carbon dioxide was carried out, as in 
previous experiments, by allowing the carbon dioxide to remain 
I contact with the suspension for an hour and a-half, a curve 
.'^cienthliug that for pure water was obtained. If, however, the 
iLiiration wos prolonged over a period of forty-eight hours, tlie 
'■??ults given in the following table were obtained. Since, in this 
.v-cpfriment, the total volume of gas evolved did not equal that 
dciilated from the solubility data of Findlay and Creighton, the 
values of k "were calculated from the actual volumes measured. 
'Jie zero of fime was again calculated from the point at which 
the degree of supersaturation was 0*75 on the basis of the total 
vrp’inr.c of gas evolved. 

Tabi.e XV. 


Tiiiii-. 

VoIninP. 


- 7-. 

KPS 

04 

0 80 

(vUVl 

].^T» 

10-4 

0*7.t 

o042 

ifer> 

12-1 

0'03 

0-042 

■2'>i 

11-4 

or.2 

0-03P 

.>■1 •(! 

IT) -4 

0-4t.i 

0-030 


lO-ll 

0-38 

0 034 


l.VP 

0-27 

0-024 

102-0 

ipy 

0-21 

<J-017 



(Cl.s 

0012 

2.>2-0 

•21 -r. 

0-12 

0-009 

3()ro 

'I'iZ 

0-'i7 

0 007 

«2ro 


0-02 

0 005 


1)i.*cussifyn of JlrsuJts. 

A consideration of the results communicated in the preceding 
wes will show that in the case of uiiagitated solutions, super- 
>riti'ralion can occur to a very marked extent, solutions of irelatiii. 
f.^oecially, which had been saturated at a pressure of about two 
tinospheres, remainiig quite quiescent and evolving ao gas when 
ihe pressure -was reduced to one atmosphere. As mo:-ii''UU';d, hov.'- 
"ver, tliis period of quiescence is one during wliich the solution is 
i”. « verv sensitive metastable state, and this may perhaps account 
vr til? liK’t that in connexion with the vclocitv of certain reactions 
> •uidied by tlie amount of gas evolved, considerable discussion 
'vu- ])pAij evoked with regard to the importance of shaking the 
-••v-uon? (Lamplough, loc. cif.; Veley, Trans. Faraday Soc., 1909, 5, 
Oiir experiments certainly show' that with carefully cleaned 
I'P^ratus and in the absence of raeehanicnl shock, supersaturation 
"VI ci’c'ur to a very marked extent. 

'WTii regard to tlie escape of gases from agitated solutions, our 
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experiments show that the rate of escape of carbon dioxide froQi 
pure supersaturated aqueous solutions, is very nearly proportional 
to the degree of supersaturatiou. In all cases, however, the valuj 
of the velocity-coefficient was found to diminish to a slight estenj 
as the supersaturation diminished ; and this diminution appears to 
bo an essential, and not merely a chance phenomenon, as it bjj 
found even with different apparatus, and was in all cases practicallv 
the same in amount. 

As long ago as 1869, it was observed by H, Muller (T., IgJd 
23, 37), in connexion with the manufacture of soda-water, that "iu 
order to make the water take up carbonic acid gas in such a manner 
that the gas may not be immediately disengaged when the liquir) 
is let out of the apparatus, it is necessary that the gas and wat^r 
be left together in the apparatus for at least twenty-four hours 
If the agitation is continued merely for an hour or an hour and 
a-half, then, on letting out the water, the carbonic anhydride 
instantly disengages itself, the water becomes creamy, the gas comes 
up immediately, and the effervescence is over ; whereas, if tho gas 
be allowed to remain in contact with the water from twenty to 
twenty-four hours, and the licjuid be then let out, the carbonic 
anhydride disengages itself from tlie water gradually, and attaches 
itself to the sides of the glass, seeming, indeed, to be altogether in 
a different state to that in which it is, after being left for only a 
short time in contact with the water. It appears, indeed, that in 
one case, that is, after a short contact, the carbonic anhydride 
dissolves in tlio water merely as sucli, but that after prolonged 
contact it becomes hydrated, and is dissolved by the water as 
hydrogen carbonate, or carbonic acid, and is then retained more 
firmly.” We have not been able to obtain any confirmation of such 
a difference, no variation in the velocity of evolution of carbon 
dioxide having been observed, although the period of saturation 
with carbon dioxide under pressure varied from about an hour 
and a half up to three weeks. The explanation of the behaviour 
observed by Muller is most probably to be found in the presence 
of grease or other matter on the walls of the glass or of solid 
particles suspended in the liquid. Tliese materials retain minute 
quantities of air, which then acts as a ” nucleus,” and brings about 
the evolution of the carbon dioxide from the supersaturated 
solution. Wlien the process of saturation is continued for a 
lengthened period, the air retained by the solid particles will gd 
dissolved, and there will consequently be no ‘‘nuclei” to initiate 
the evolution of the carbon dioxide. The very important effect ol 
even traces of grease in overcoming supersaturation has bpe? 
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pbicrved by a number of investigators, as well as most distinctlv 
j,^ oar ourselves. Most scrupulous care in cleaning the solution- 
tube bad I*® exercised, if a distinct quiescent period was to be 

obtained. 

Xbe phenomenon of the escape of gas from supersaturated 
jqiieous solution is a comparatively simple one; and so also does 
appear to be in the case of solutions of electrolytes, such as 
potassium chloride, which appear to have no influence, or prac- 
Pojlly none, on the rate of evolution of carbon dioxide from 
iopersaturated solution. Quite otherwise is it, however, when 
oolloids are present in solution. In tnis case the phenomenon 
becomes much more complicated, and considerable differences are 
ioimd in the case of the different colloid.il solutions. 

Kten the direct time-volume curves (Fig. 2) show that there is 
a marked difference in the behaviour of different colloids. Thus, 
in the case of solutions of gelatin, peptone, ferric hydroxide, and 
ajar, there is a much more rapid evolution of gas initially than 
IS found in the case of water, and solutions of potassium chloride, 
ifxtriii, or starch, The differences arc, however, more obvious when 
one considers the velocitv-coeflicieut-supersaturation curves and 
tables. From these one sees tliat dextrin has not a very marked 
influence on the rate of escape even when the concentration of the 
riestriiiisSpercent. It is noticeable, however, thiit there is a marked 
dimimitioii of the velocity-coefiicieiit as the degree of supersaturation 
diminishes. This behaviour is not characteristic of dextrin, how- 
ever, but it found also in the case of other colloids; starch shows 
it very conspicuottsly as well as the ferric hydroxide solution of 
0'38 per cent, concentration. In the case of suspensions of cliarcoal, 
a airail.ir very marked diminution of the velocity-coefficient is 
observed in tliose cases, and only in those cases where the suspension 
ns kept in contact with the carbon dioxide for a lengthened period, 
are led by this behaviour on the part of charcoal to think of 
rile relatively slow rate of absorption of carbon dioxide by charcoal 
'viiicli folloavs on the period of comparatively rapid .absorption 
Tnidlay and rreighton, loc. cH.), and to explain the falling off 
■i' llie value of tlie velocity-coeflicieiit to a slow outw.ard diffusion 
SI the carbon ilioxide dissolved in the charco.al, Wiiether this 
.si'iak! prove to be a true exjd.amition or not, it is noteworthy that 
-■ the i.ne ot starch also, Findlay ami Creighton found th.at 
-..ir.dloi) with carbon dioxide takes place more slowly than in 
case ot other colloids studied bv them, 

A markedly dilTerent beluivioar is I'oimd iu the case of solution? 
gPiatui and of agar, the former having been most fullv 



1192 


RATE OF EVOLUTION OF GASES, ETC. 


investigated. In these cases the velocity-coefficient increases wit], 
diminution in. the supersatnration, and the more so the greater tlio 
concentration of the gelatin. 

Still more conspicuous in its behaviour is peptone. In this c?.sf 
as, more pronouncedly, in the case of ferric hydroxide, there 
no quiescent period on releasing the pressure of gas above ttr. 
supersaturated solution. There is a comparatively rapid evolutior 
of carbon dioxide until the supersaturation has diminished to 
half, and then the velocity-coefficient rapidly falls away, owing tc 
the very slow rate at which tlie gas is evolved. As the peptone 
used by us has been shown to consist largely of albuinoses, h? 
behaviour is of interest from the point of view of the manufaotiir! 
and the palatability of aerated beverages, since beers contain 
appreciable amounts of albuinoses. Their effect would therefore h 
to delay the occurrence of “ flatness ” in the beer. 

There is, however, one property to which casual reference onlr 
has been made, but whicli exercises an important influence on the 
rate of escape of gas from solutions of gelatin and of starch; 
that is, the change which was found to take place in gelatin anti 
starch solutions on being Icept in contact with carbon dioxide for 
varving periods of tinio, or on being repeatedly re-saturated ritli 
carbon dioxide. In such cases, the characteristic influence of the 
gelatin and starch disappeared, and the behaviour approached to 
that with pure water. This question of ageing is one of great 
importance, and wc hope to investigate and report on this matter 
more fully at a later time. 

For the varied behaviour of the different colloids, no explanatior. 
can as yet be offered. One is, of course, inclined at first to try 
to bring the process of evolution into relation with the viscosity 
and surface tension of the solutions; and, certainly, one would be 
inclined to expect that these properties would exercise soir® 
influence on the behaviour of the solutions. The rapid evolution 
from peptone solutions, for example, might be referred to tl:e 
diminished surface tension; bub the difficulty would still renudn, 
that the last third of the gas escapes with great slowness. Tm 
question, however, merits fuller investigation, and we liopy 
determine the viscosity and surface tension of the solutions 
have used both before and after saturation with carbon dkxiie, 
Aleanwhilo we offer the report on the experiments we have so lar 
carried out as a first contribution to the study of a very coinplf' 
problem. 

The experimental work described in this paper was carried out 



T)0BBIE and FOX; THE nELATFON BETWEEN, ETC. 1193 

lie Cliemistry Department of the TTniversity of Birmingham, and 
,e are indebted to Prof. Prankland for the many facilities which 
5 placed at our disposal. 

Chemical Drcartment, Thf. Edward Davies Chemical IiABo!tAToiiiE>, 
hivirsitv of Bihmingham. UNivEitsiTY Coi.r.ECR OF Wales. 

Arxrysi'wyth. 


’X.XIll — lifl'ttiw! beiKceii tlif Ahsorplion Spectra 
awl Constitution of Pipenne, Nicotine. Cocaine, 
Atropine, Hyoscyaminc, unci Ilyoscine. 

By James Johnston Dodbtf. and John Jacob Pox. 

recent papers (T., 1911, 99, 1254; 1912, 101, 77) it was shown 
.at. each of the alkaloids cinchonine, quinine, and cupreine gives 
1 ! absorption spectrum Avhich is almost identical with the spectrum 
i that part of the molecule of the alkaloid which is unreduced ; 
liiiioline in the case of cinchonine, 6-metlio.'iy- and G-hydroxy- 
uinoline in the cases of quinine and cupreine respectively. 

IVe have obtained similar results with other alkaloids of known 
mstitution, in which a reduced is combined with an unreduced 
acleiia. The alkaloids e.xainined in this couue.xiou were piperine, 
icotine, cocaine, and atropine, which, as will be seen from the 
§ure, give spectra difiering widely from one another. 

The alkaloid piperine ; 

C-O-CH., 

CH, I 

/\ DH C-0 

CH„ CU,, CH CIl ’ 

CH„ CH., 

\/ ‘ V 

N-COCir.Cll-CH'.CH 

mtains piperidine in couibiiialion with the piperic acid residue, 
111, under the inllncnce of hydrolytic agents, yields piperidine and 
pent- acid: 

. n„0 = C,H„X 

l’i|ieum“. ril'fiidiue. Pifq ric rici.l. 

Piperidine is a completely reduced substance, and its alcoholic 
Jahon gives no absorption bauds. Biperic acid, on the other 
i-ontaiTis an unredncerl Tienzeiie miclens; its spectrum pxhihils 



1194 DOUUIE AND FOX; THE IIELATIOX BETWEEN THE 

strong absorption, and contains a wide absorption band the head 
of which lies at 1 /A 3070. On comparing the absorption curve of 
piperic acid with that of piperine, the two are seen to be almost 
identical. 

Nicotine has a pyridine ring united with a inethylpynolidioj 
wliich is completely reduced. 

OH 

CH C CH CH, 

111 s 

CH OH t 
N C H, 

Nii-diiiio. 

The curve of the absorption spectrum of nicotine closely resembles 
that of the picolines (Baly and Baker, T., 1907, 91 , 1122; Purvis, 


Osrillaiiim freqxicncics. 



1909, 95 , 296). In this case the spectrum is similar to tli- 
of a ..simple liumologue of pyridine, and the head of the baud 
at about i'/,\3840. This is almost midway between the heads i 
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the bands for o- and ^-picoline. Prom the point of view of 
ibsorption spectra nicotine may therefore be regarded as a homo- 
logue of pyridine. 

In cocaine the molecule is much more complex than that of the 
two alkaloids already considered : 


CHj-CH CH-00,-CH, 

I N-CH, CH-0-C0-0„H. 
CH,-CH CH, 

•^’ocainc. 


On boiling with concentrated mineral acids, cocaine breaks up 
into benzoic acid, methyl alcohol, and eegonine ; * 


UjtHaiOjN 

Cocaine. 


+ 2H;0 = CHs-OH + CnH.-COjH i CjHtsOjN, 

Eegonine. 


In this case the unreduced nucleus is a beuzoic acid residue, and 
lliB spectrum of the alkaloid is identic,',! with that of benzoic 'acid 
as described by Hartley (T., 1907, 91, 319). The presence or 
absence of the band m the spectrum of benzoic acid has been the 
subject of some discussion, but we are able to confirm the existence 
of the shallow band recorded by Hartley and Hedley (he. cit.). 

The case of atropine is of special interest on account of the 
dose connexion of this alkaloid with hyoscyamine and hyoscine: 

CIIj-CH CHj 

I cN-CH, CU-O'GO-CH-C.Hj 
CHj-CU CH, CHj-OH 

Atro|»int>. 


As IS wel known, atropine is an optical isomeride of hyoscyamine 
end we find that the spectra of these two alkaloids are identical' 
When atropine is acted on by hydrolytic agents, it splits up into 
tropeme and tropic acid : ^ ^ 


^17^23^3^ + HgO = 
Atropine. 


^CsHi^ON + CjHijOj. 


Tropeine. Tropic acid. 


birailar products are given by hyoscyamine. Tropeine is a fiillv 

~ “s 

P“«liar. It contains two verv 

'P«trumTs tile 

Another n!' t atropine and hyoscyamine, 

*P«tralf rt’”* interest in connexion with tile absorption 

('-opolamin^C^'nVN 

le), t„n,,O^N, differs in composition from liyoscyamiue. 
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it gives the same spectrum. The products of hydrolysis of hvosciri^ 
are scopoline and tropic acid: 

^ 17 ^ 21 ^ 4 ^ + H2O — CgHjgO^N + CqH^[,03. 

Ilyoscme. Scoiioliue. Tropic aciJ, 

The constitution of scopoline has not been completely elucidated 
but it is known to be a wholly reduced substituted pyridine. Tj^f, 
unreduced portion is the same in all three alkaloids, nau:ii, 
tropic acid; the diiferences occur entirely in the reduced portion 
of the molecule, and, as has been pointed out in the case of tli^ 
cinchonine group of alkaloids (T., 1911, 99, 1261), sueli diffcrtiic.., 
may exist without disturbance of the spectrum. The identity 0 ; 
the spectrum of hyoscine with that of atropine and hyoscyamice 
is thus satisfactorily accounted for.* 

In all these cases, therefore, it would appear that the same 
relation exists as in the earlier cases examined, in which rcchicec; 
and unreduced rings are conjoined. Whilst absorption appears t? 
be an additive property when the members of the same homologoiu 
series are compared with one another, it is remarkable that it is 
possible to add large groups to sucli nuclei as quinoline, pyridine, 
and benzoic acid with only very slight effect on their spectra. 

COVEUXMF.KT T.AB(iRAr(»nr, 

Lonhon. 


GXXIV . — A Case of Isomerism m the Methfatd 
Ferrocyarudes. 

By Ernald George Justinian Hartley. 

In a previous communication (T., 1910, 97, 1729) the author 
described the preparation of tetramethyl ferrocyanide frojn liesii 
methylferrocyanogen chloride, (CH 3 )gFeCgN( 3 C] 2 , by heating iLi 
latter under diminished pressure, two molecular proportions c: 
methyl chloride being given off. An analysis of the crude sub- 
stance so obtained gave numbers which were in good agreemen: 
with the formula (CH 3 ) 4 FeCcNe, aud the percentage of iron in - 
portion that had been recrystallised from chloroform was ptsc 
tically the same as in the unpurified material. It was concliKieo 
therefore tJiat the product was homogeneous except for the presence 
of a small quantity of impurity due to some slight further decon-- 
position taking place during the heating. 

” Throiijih the kiudne.'S of Mr. Francis K. Carr we hare been fnaMucl rr. r m;.' 
lln- sjiecttniu of aorhvoscyainine with that of atropine, and Ihid that ili'ti - 
lUti't'Vi-iice lielWL'L-u tlieiu. 
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that time a considerable amount of the compound has 
been prepared in this laboratory, and it has been possible to study 
its pruperties more fully, with the result that an isomeric substance 
has been isolated in a pure state. For the preparation on a larger 
scale tlio following method was adopted. About 30 grams of the 
■liloride, precipitated by ether from an alcoliolic solution and dried 
siilplmric acid, were lieated to between 140° and 150° in a 
^troric rrlass retort placed in an air-bath, and exhausted by means 
of a Fleuss pump. At this temperature gas was freely evolved 
ior about six hours, and in nine hours the evolution had practically 
ceased. The weight of substance left showed that there was always 
some decomposition beyond the normal cue, and there was 
invariahly a strong odour of wcyanirJes on opening the apparatus, 
71ie contents of the retort were dissolved in about 90 c.c. of hot 
cliloroforiUj when a pale brown solution was obtained, from which 
a irood crop of crystals, consisting mainly of yellow, rectangular 
plates, was deposited on cooling. In favourable experiments this 
crop amounted to nearly 50 per cent, of the substance left in the 
retort, These crystals contain a large amount of chloroform of 
crvstallisation, which is rapidly given off on exposure to the air, 
leaving a pale yellow, amorplious powder. This variety will be 
desisfi^atod as a-tdraintthyl ftrrocijunidt. 

Oil evaporating the chloroform solntion, from whicli the above 
crop had been removed, on a hot plate, a while, apparently 
miiorplioiis substance was gradually deposited — almost completely 
sobv the time the liquid had decreased to about half its original 
bulk. This solid was best separated by filtration on an '‘'ahuiduiu 
::hei'. After it is once deposited, it is practically insoluble in 
(liloroform, but can be purified by crystallisation from hot methyl 
alcohol, from whicli it separates on cooling, usually in rather short, 
vcliow needles. This substance, wliich it is proposed to call 

fi‘rrncyni)itJ(‘, constitutes about 5 per cent, of tlic crude 
iiiatfirial left in the retort. In a large number of preparationr it 
invariably made its appearance at this stage of tiie process. 

On further evaporation of the chloroform, one or two more cro])S 
the acompound were obtained, each one becoming more coji- 
laminated with impurities, consisting partly of unchanged cliiuride 
"md partly of some dark substance whicli becomes blue on rlrviiig 
in din air. Finally, a dark, oily residue, from wldcli no further 
W'stals could be obtained, remained, foriiiiug a solid blue mass, 
■'deii all the chloroform had disappeared. On treating tliis again 
"idi warm chloroform, most of the blue matter remained insoluble, 
'■"= n liirfher .small amoinit of the a-varietv could snmeliuK's ],i;' 
'•■'■'UK'lcd, 

''ll- '’111. 4 I 
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Since the blue substance was found in much larger quantity 
when the heatuig of the chloride had for any reason been excessive, 
it is concluded that it is not a normal product of the rcactinn, 
hut is formed by some secondary decomposition. Tt is soluble is 
water, forming a pale brown solution, which with ferric clilori,!; 
gives a strong purple coloration. It was not found possilile n, 
isolate any pure substance from this residue. 

The various portions of the o-componnd were purified by seven! 
rccrystallisations from chloroform, during which process a very 
small quantity of the ^-variety was occasionally obtained from tl.v 
later fractions. 

All analysis of o-tctramethyl ferrocyaiiide made on nialerisi 
crystallised three times from chloroform and heated at mnij 
constant gave these results ; 

0-2618 gave 0-4263 CO., and 0 1056 H.,0. C = 44'4 ; TT - 
0-4952 „ 0-1451 Fc./Os. Fe = 20-51. 

Analyses of the /3-form crystallised three times from melin; 
alcohol,' and also heated at 97° until crnstaiit, gave -. 

0-2283 gave (1-3696 CO.; and U'0920 ILO. C=44-2; 11=^4 , 5. 

0-2503 „ 0-3970 CO; „ O IOIS FLO. C=^43-3; H = 4-5. 

0-2384 „ 0-3830 CO; „ 0-0965 H;0. C=. dS’S ; H = 4-5. 

0-7867 „ 0-2299 Fe^O;. Fc = 20-40. 

(CH 3 )iFeC,.,N ,5 or C,„Ui.,N,.Fe requires C = 44-09; H^4-47; 

Fe = 20'55 per cent. 

The two substances have therefore the same percentage coit 
position within tlie limits of analytical errors. 

Propertirf of the two Isowuridrs . — The o-variety is readily soluble 
in water, methyl alcohol, ethyl alcohol, or chloroform, and insoluble 
in most of the other usual organic solvents. It separates froa 
concentrated aqueous solutions in very small crystals, which, vvlieii 
dried in the air, contain 2H;0. The water is easily given off eitbei 
by warming or sim])ly keeping over sulpliiirio acid in a vacum, 
As stated above, it separates from chloroform solutions in larse, 
transparent, rectangular plates, which, however, become opaoiu 
so rapidly on exposure to air that no attempt -was made to deteriaii. 
the amount of combined solvent. 

An aqueous solutiou gives a red colour with ferric chioridt,. ‘5 
wliite, crystalline precipitate willi mercuric chloride, which, "b'- 
examined under the microscope, is seen to consist of rosette.- .a. 
bundles of short, rather stout needles; and a very fine, yf'lc-.- 
crystalline precipitate with hydrogen platiuic chloride. Mlie“ ‘ 
fairly concentrated solution is treated with silver nitrate, no in® 
diate precipitate is formed, hut after some hours rosettes of 
crystals separate. A determination of silver in these agrees «■.- 
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the formula. (CH 3 ) 4 FeCfN„,AgN 03 (Pound, Ag = 24-28. Calc,, 
Ag-114'39 per cent.). On heating the a-compoiiiui with methyl 
,odi(le, combination takes place, with the formation of 
(Cll 3 )cl''eCf.W 6 l 2 . For e.xample, I'Od grams were lieated for si.y 
and a-lialf hours at 98° with excess of methyl iodide in a sealed 
tube. The solid matter was then found to weigh 2‘07 grams. It 
iias lirsfc digested with acetone to remove a small quantity of a 
periodide (which results from the fact that some free iodine is 
always liberated from methyl iodide vapour by the lieat of Bealiim 
the tube), and then warm chloroform was added to dissolve out anv 
unchanged tetrametliyl compound. 

The residue weighed To? grams. It was soluble in water, metliyl 
alcohol, or hot ethyl alcohol. Prom the latter solvent, on coolinc, 
it was obtained in pale yellow needles: 
t)'d002 gave O'OSOo FeoO^. Fe = lO'OC. 

U'3313 „ 0'2795 Agl. I-45-o8. 

requires re = 10 07; I=.-.4o Cl ).«■ cent. 


3-Ietramethyl ferroeyanide is soluble in water or methvl alcohol 
(though far less so than the isomeride), and practically iu'solublo in 
etliyl alcohol, chloroform, or other organic solvents. It can he 
i/vystallised readily Jrom hot solutions in eitlier of the two first 
tclvents, separating from water in very line, long, vellow needles 
ccmtainijig 6H^O. 

lu aqueous solution it, gives witli ferric chloride a red ooluur 
-Mjiiikr to that produced by tlie o-coiiipound. 

It forms a white precipitate with mercuric chloride consistiim 
or very fine, hair-hke crystals, and a yellow, insoluble platiiiidiloride 
uudistmgiiisliabie in appearance frojii iu isomeride. 

hitli silver nitrate even in an e.vtrcmely dilute solution an 
immediate wliite precipitate is formed consisting of such fine 
crystals Unit they pass througli a filter paper. Tliev ore soluble 
m not water, but separate at once on cooling. Bv liiteriim i„ an 
.ihmdunr’ filter and wa.shing with alcohol, this 'double salt can 
lie ojtaiiied m a suitable condition for aiialvsis, and is found to 
'>i>4am the same percentage of silver as the vorrespondiim 
yimpomy. (Found, Ag = 21-20. (CIl 3 ),FeC,X,,AgX 03 roquirct 
0-0 per cent.) Kitnc acid precipitates a rather insoluble 
-“-—“—-ted 

"*'i of methyl iodide 

.i" '' I'liuctlv ihe .same cimditinns as riesrribed 

■I ■ le a-lorm. At ihe end ot the ('.xii.niinem the solid 


4 I 2 
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matter had only increased in weight to gram, and this iiKrea?^ 
was evidently due to combination with the free iodine * (liberated 
aa mentioned above). No trace of the compound (CH 3 )f,reC,,X-t, 
was found, and nearly the whole of Uie original substance 
recovered unchanged on reerystallising from hot methyl alcolio]. 


Deifrminaiion of the Moheuhir 11 

For this detennination a somewhat novel method was employed, 
since, owing to the ratlrcr insoluble Jiature of tlie ^-variety, a direct 
measurement of the osmotic pressure was not possible with the 
apparatus in use in this laboratory, which is not adapted for 
pressures less than two atmospheres. 

In a paper by T^ord Berkeley and the author (/hoc. Ito//. Sor,, 
1909, A, 82, 271), it was shown that, when an osmotic cell M-ith 
the membrane deposited as far as possible on the surface of the 
porcelain is immersed in a solution, tlie rate at whicli water i? 
drawn through the membrane is proportional to the osmotic pressure 
of that solution, if the latter is not too concentrated. By irahiu^ 
use of a slight luodificalion of this method, in which the effect 
produced by solutions of a number of different substances th 
compared with that of a compound of known molecular weight 
(in this case sucrose), it was found possible to obtain results 
which this constant could be oalciilatcd to witliin ±3 per cent, o: 
the true value, atid within these limits the molecular weight o: 
a- and j3-tetramethyl ferrocyiuide proved to be identical, and 
correspond with the simple formula (CIl 3 ) 4 FeCQN^. 

The details and exact figures of these experiments are not givejj 
here, as Lord Berkeley and the author hope shortly to make tlieni 
the subject of a separate comnuinicalion. 

It seems, then, conclusively proved that two isomeric leliaiiiptliyl 
ferrocyauides exist, having quite distinct ])roperties, although thew 
is a similarity in some of their reactions which suggests that the 
structural difference is not very great. There is a possibiliiy tliit 
the uncrystallisable residue contains one or more further isoniend« 
ill small quantity, although so far it has not been found posnh;: 
to isolate any other pure compounds. 

It should be noted here that no indication of isomerism 
observed when dealing with the hexamethyl ferrocyauogeii sah:, 
several of which were prepared and crystallised in fairly ituge 
quantities previous to this work. It must therefore he assinnf' 
that the separation into two forms takes place during the heatiiii 

’ .All the various methylated ferrocyanogvii com|ioun<ls so (at di'snii c ! ’ 

fuiui periodide.s with free iodine. 
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tl,. liexamethylferrocyanogen cliloride, since if it were brought 
,h„,„ duruig the subsequent treatment, namely, solution in chloro- 
iraiii, there should be a further deposition of tile /3-variety to about 
,i,c same extent on each recrystallisation of the c-form from that 
jolvimt, whereas only very small quantities avere ever obtainerl 
during tins operation, and none at all after the acomponnd had 
iieen pimhed. At present no means have been found to convert 
one 'nrpi into the other. 

The cases of isomen'sm liiti.erto observed in (his 
(omponnds are the a- and ^-ferricyanides discovered by Locke ami 
Edwards (.Imcr. e/icm ,899, 2I, 193, 413), and the a- and 
3-fenocyanides described more recenlly by Briws (T mi qq 
lOlh,. Lately, however some doubt has beeT' tlloivn on ihj 
1. vale, ICC of the former by Hauser and Biesalski {lS,r., 1912 45 
Jjlf’l), ’ 

Whether the Isomerism of the methylated and melallic ferro- 
eyamdes respectively is due to the same cause it is impossible to 
state, bn the differences in cliemical and pl.ysical properties seem 
0,1 he whole to be considerably greater in the case of the former 
with , he exception of the marked difference of colour observed 
iiy Briggs ,n he salts, and not found by the autlior in the alkyl 
envatives. With regard to the nature of the isomerism, Brigv 
(Lc. rri.) proposed a modified form of Werner's co-or3;-„..;„ 
system, whilst the author lias pointed out (T., 1911, 99, 15531 
II one of he ordinary structural formul.-e, such as Browninl’s is 
aaopted, there is the possibility of isomerism due to cariio.i linked 
mtrogeii by double bonds, such as occurs In the oximes etc 
However, until more experimental evidence is forthcoming t 
.ppcars premature to discuss this point at any length 

10 double cyanides, the author is at present investivatiim the 
; tyl cobalt, cyanides, ami lias obtained fairly conclusiv°e evidence 

carried out in Lord Berkeley's 
ct Poxcombe, to whom tl,e author's best thanks are due' 
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(JXXY,— of Salts of Ammonium Baxux 
]VatcT oiul VI Chlovojorm. Pant I, Soluhilibj {(^ 

a Constitutive Properly. 

By CiiuL James Peddi.e arid Wileiam Ernest Stephen 'Ivr,sE!> 


The measurements recorded in this paper were prompted partly 
by observations we had previously made in connexion with tli* 
relation of the solubility of substances to their state of molecular 
aggrevalion (Peddle and Turner, T., 1911, 99. 685 ; Turner, ibV/„ 
1911, 99, 880). 

It was pointed out in the second of the two communications 
referred to that miscibility of two substances was possible when 
both were normal or both associated, but that solubility was limited 
when one substance was normal and the other associated; and in 
support of the rule various illustrations were given, both in con- 
nexion with the niiscibilitv of liquids and the solubility of solid? 


in liquids. 

In addition to the evidence there quoted, certain other general- 
isations cornecting the properties of molecular weight, solubility, 
and dielectric constant can bo shown to lead to the view that the 
solubility of a subst.ance should he connected with its degree of 
association. The first of these generalisations is that of IValdeii 
(Zdtsch. Clifm., 1906.'' 55. 683) to the effect that Iho 

solubility of salts — similar in typo to those we have employed— is 
vreater the more highly’ associated the solvent. 

^ Two other generalisations, taken in conjunction, must also lead 
at once to (he same view. Of these two, the first is also due to 
Walden {ZeUsch. physihal. Clie?ii., 1908, 61, 633), and states that 
the solubility of a normal electrolyte (for example, tetraethyl- 
ammonium iodide) is ^eater the higher the dielectric constant^ of 
the solvent. This result was established after the examination 
of thirteen organic liquids, and a quantitative relationship of an 
empirical cliaracter obtained, namely, that the ratio e, I /i, where 
e is the dielectric constant- of the liquid and n, the molecule 


solubility of the electrolyte, is a constant quantity. 

The second of the two generalisations is the well-known Kcrint 
Thomson rule, which may he stated in the form that the molecnlai 
weight of a substance capable of association or dissociation i- 
greater the smaller the dielectric constant (see Turner, loc. cil.). 

Hence, we. expected to find a general connexion between tn 
rlovrce of association of a salt and its solubility in a given solvent- 
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\Ve however, that w© have not. under the condi- 

t'ous of experiment described below, been able clearly to establish 
the connexion we sought. 

The data we have adduced, however, furnish information for the 
■olutlon of several other interesting problems. In the first place, 
character of the salts u.sed, derived in many cases either from 
isomeric bases or from hoitiologues, makes it possible to ascertain 
tdiother any additive relationships can be discovered in connexion 
w'rli solubility, or whctlier the property is a constitutive one. 

Moreover, the discovery of a non-ionising substance, like chloro- 
form as a solvent for salts is, in itself, important, in that it allows 
a comparison to be made of the properties of salt solutions in two 
iiiodia of quite opposite character. Walden’s work consisted in the 
examination of but few salts in a large number of liquids. The 
present investigation, on the other hand, deals with many salts, 
({erived from the substituted ammonium bases and also triethyl- 
sulplionium iodide, and only two solvents, water and chloroform. 
M'e purpose making a comparison of several properties of solutions 
in these solvents, contrasting in this first paper the solubility data 
at a temperature of 25*^; whilst in a second communication we hope 
to give tho results of an investigation on the effect of the addition 
of a second salt on these solubilities. 

Experimentai,. 

Tho twenty-four substances used in tbe investigation include all 
types of substituted ammonium salts — chlorides, bromides, and 
iodides— -salts of which the molecular weights in chloroform solution 
have been recorded in a former paper (Turner, loc. cit.). 

The method of carrying out the solubility determination differed 
somewhat according as the solvent was water or chloroform, In 
both cases samples of tbe salts were, thoroughly dried and fniely 
powdered and analysed repeatedly as a check on their purity and 
freedom from moisture. When water was the solvent, excess of 
the salt was stirred in a Jena test-tube with water redistilled froju 
acidulated permanganate, until a constant concentration was 
■it'^iiied, the temperature variation of the thermostat used being 
less than 01” The time required to reach constant concentration 
' iiried wilh the salt, but, with one or two exceptions, no measure- 
was accepted until the solution had been at least twenty-four 
Jiours in (be bath, and stirred for at least five. As a rule, the time 
'vas ranch longer. A quantity of the solution varying between 
- and 5 grams was then removed to a weighing bottle bv means 
a pipette, previously warmed to 60 — 80”, and provided" with a 
P-ug of cotton wool at the tip, and the precise weight of solution 
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determined. After dilution to a known volume, the solution wa? 
analysed by Yolhard's method by titration with silver iiitrale and 
thiocyanate. 

The chloroform used was purified by allowing it to remain for 
many hours over concentrated sulphuric acid, washing repeatedly 
with water, drying over calcium chloride, and fractionating to U’i 
or three-hundredths of a degree. Small, brown, stoppered bottles 
were used for the solubility determinations in chloroform in order to 
diminish the tendency to decomposition which the bromides and par- 
ticularly the iodides show when exposed, in this solvent, to the 
light, The mixture of salt and solvent was warmed to about 40- 
and then allowed to reinaiii for many hours (twenty-four to one 
hundred and ten) at 25®, with frequent agitation. The sohilioiv 
removed and weighed as with aqueous solutions, was placed in a 
vacuum desiccator, the chloroform slowly removed, and the residue 
dissolved in water and titrated. With several chlorides, .such as 
propviamine, h^obutylamine, and faoamylamine hydroclilorides, 
whicii could be lieated to 110® without any decomposition, deter- 
iniiiations of solubility were also made by evaporation. 

Tlie substances are tabulated in series, and the solubility results 
are expressed under F as grams of salt dissolved by 100 grams of 
solvent, under lOOw/iV as molecular percentage solubility, n repre- 
senting molecules of solute, A of solvent. 

In order to avoid repetition at a later stage, we have also 
inserted in the table tlie relative degrees of association of the various 
salts in chloroform solution at the common concentration of 
25 milligram molecules per 100 grams of solvent. These factors, 
denoted by A, have been drawn from the measurements of one oi 
us (Turner, T., 1911, 99, 880). 

The following notes should be made on certain of the solutions; 

A Sohitini )^. — Several were slightly coloured throndi 

keeping for a prolonged time, the following solutions being slightly 
yellow or brown: ethylamine and diebhylamine hydrochloridei; 
diethylamine liydrobromide and tetraethylammonium bromide; 
diethylamine hydriodide; propylamine and dipropylamine hydro- 
chlorides; trietbylsulphonium iodide. Solutions of rtliylamine 
hydrochloride and tetraethylammonium chloride were very 
viscous. 

TeAracfhjihnnmomvm ToAide. — Walden (Joe. cU.) quotes two 
solubility values, namely, 32‘9 and 3r44 grams per 100 gram? oi 
solution. Calculated on the same basis, our value is 31 ’0 grams, 
corresponding with the lower figure. Since these results, wbmh 
agree, his and our ow'n, were obtained by employing difteieui 
processes, the lower number is probably correct. 
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Snliihilities at 25° in Water and in Chh.roform. 


Ill watc'i-. 


la ciiiorot'oi'iii. 



M.W. 

P. 

ioo«/aV. 

IT 



. 53-5 

*39-3 

13-24 

0-0 

.... 

. 81-5 

279-9 

61-83 

017 


. 9.5-5 

278-2 

52-45 


1 oAjl./.NHo.HOl 109T> 

238-9 

37-48 


123-G 

192-2 

28 16 

.5-10 

HC'l 

81-:. 

369-2 

81-57 

16-91 

tiiEwna 

]09-5 

— 

38-06 


[NlHW.HCl 

37-6 

165-3 

21-63 


VILt.rliCl 

. 81-5 

_ 

61 -83 


IxlIEtJICI 

109-5 

231-7 

38-06 

29-45 

iXt,t;,llt.'t 

137-G 

137-0 

17-94 

17-37 

IxKti.CI 

B.5-6 

Ml-0 

1.5-35 




97-90 

*77-0 

1416 


IXIlKi.JIiir . 


311-6 

3iiiM 




182-1 

1.50-6 

14-91 


I.VF.iJ’-r 

210-] 

279-5 

23-96 


jXHEullI 

201-0 

377-2 

33-79 




229-0 

370-0 

29-09 

u->-> 

IXEt.l 

257-0 

15-0 

3i.5 


.Vl’i'iiJ 

313-1 

18-64 

1-07 


N(C,H„),I 

42.5-3 

074 

0-03 


yiLPli.HCl 

129 -.5 

107-1 

14 88 


Xlli’liMp.H''! ... 

]43-r) 

378-8 



|i l!„]’]i'NIl.,.ll(’l 

143-.5 

50 '6 

6-3.5 


'Mi(CH.,l’ii)..,HCl 233-6 

2-17 

0-17 


I.Vd'iy'iOsJll'l 

323-6 

0-61 

<r03 

11-41 


246-1 

431 -0 



rii-'XErl 

2S5-0 

301-3 

18 99 

1-78 


* llit'se values luive ol.faine'l from llift tables in Seidell’s 
liio^atiic :in«l Or<;aijic Subsitanccs/’ 


100i(/iV? 

A. 

0-0 




"•25 


12-63 

4 U.3 

4-9-2 

5-92 

24-77 

3-92 

40-98 

2'1I 

32-09 

2-63 

1.5 07 

1-62 

0-9-3 

5-12 

0-0 



36-n 



1.5 -37 

1 '78 

I-1-21 


•1-2 -50 



48-05 

2 52 

0-72 



20-81 

4-40 

59-17 

2 17 

O-jO 



0-19 



4-21 

1-2G 

23-U 

7 '6 

0-75 

— 

‘ Solubilitid 

:.s of 


Tetrakmmyhmmonmm Solution difficult to titrato 

unless very dilute. 

f/iMioliiie Elhioi/ii/e.-Sohiiion dark red and oilv, Ou addition 
M water, solution became viscid at first, and a' yellow deposit 
uppeared to be formed, but further addition of water gave a clear 
ioliition with only a slight yellow tinge. 

n,h)rofnrm -Several substances gave yellow or 

Mlutuuis, but, when eva]jurated the chloride and bromide 

■uin„‘lL"''’n-"r‘. ■' iodide, 

: lie elhiodme, and letrapropylarnmoniuiu iodide solutions 

■•eic deep red. 

^^'Wn^aamylammonium Wi*.— Solution liglit vellow a,ul 

votTi determined only by evaporation in ,a 

esicoalor (ten weeks required for constanev of weight) 

oitS"" -ighable deport from f grams 

Solubility determined bv eva- 
. eating to 110°. and placing under diminished pressure. 



1206 PEDDLE AND TURNER; SOLURILITIES OF SALTS (IF 


Triethylmlphonium Iodide . — This substance undergoes decom 
position in chloroform. A solution of the salt, 0'6074 gram jjj 
5 c.c. of chloroform, was allowed to remain for forty-three Houts 
in the bath, and was then evaporated under diminished pressure 
and the residue determined by titration. A loss of 22'2 per cent 
of the salt was found to have occurred. Two other solutions a 
dilute <and a concentrated, were then prepared, and allowed to 
remain at 25° for half an hour only, after which they were evapor 
ated at the ordinary temperature and under diminished pressure 
The first solution contained 0'5040 gram of salt in 6'3568 grains o’ 
solution (7'7 per cent.), the second r997G grama in 5T378 {39 
cent.). The residues determined by titration were 0'5044 gram ani 
1'990 grams respectively.* Evidently no appreciable decompod- 
tion occurred during the process of evaporation, and the dry salt 
itself has also been found to be quite stable under diminislind 
pressure at the ordinary temperature. Probably, therefore, the 
figure quoted in the table does, or very nearly does, rejircseiit tlie 
actual solubility of triothylsulphonium iodide in chloroform, 

1) i xc u s'.< ion of U (’ ault .s' . 

Sohfhilitj/ in liVi^rr. 

Great variation is exhibited in the solubilities of the salts, tli? 
mono- and di-substituted ammonium chlorides and trietbylsulphon- 
ium iodide, for example, standing out in marked contrast witli 
di- and tri-benzyl ammonium chlorides or telra/^oamylaramoaimi: 
iodide. 

The more important points arc summarised as follows: 

(1) Substitution of a hydrogen atom in an ammonium salt Iw 
an alkyl group very greatly increases the solubility (compare 
ammonium chloride, ethylamine liydrochloride, propylamine hvdro 
chloride, etc.). Aromatic groups, such as the phenyl or benzyl 
group, arc either much less effective in increasing the solubility or 
even decrease il. The difference between the aliphatic and aromatic 
radicles is strikingly brought out by a comparison of aniline ^vitll 
methylaniline- hydrochloride, the solubility of the latter being more 
than three times that of the former. 

(2) When similarly constituted salts are compared, solubility in 
water decreases as the mass increases. 

It is only by confining the comparison most strictly to similar 
substances that such regularity can be observed. The great diHer- 
ence between the effects of aliphatic and aromatic radicles already 
discussed at once marks solubility as a highly constitutive property, 

• 0 arc in'lt-htetl fo M. C. C. Bissrtt for making tln'sc expcriniciits, 
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All attempt has been made to test whether any additive relations 
pjist. since the substances examined are so related as make this 

comparison possible. 

Among the chlorides are four pairs of isomeric substances 
namely, the hydrochlorides of ethylamine and dimethylamine; of 
(lieUiylaraine and Kobntylamine; of triethylamine and dipropyl- 
aminc; and of methylaniline and benzylaraine. Only in one case 
the second mentmned, is there agreement between the values of 
molecular solubility, and in one case there is very wide divergence. 
Lark of agreement bel.ween isoraerides, however, docs not necos- 
sarilj mean the absence of any additive relationships, as is well 
bioivn. Comparing the homologues in the first three series in tbe. 
table of solubilities, neglecting ammonium chloride, and making 
,10 comparison between u-propylamine and Kobutylamine hydro"^ 
rlilorides, we have as differences between the members compared 
ill tlip first senes 9'3S and 9-32 ; in the second, between .salts of 
secondary amines, 2x21'75 and 2x8-2; in the third, 2x11-3, 
1 x 101 , and 2 x I'S. These differences in the molecular solubility' 
=Et out m terms of a difference of compo.sitioii of CH,, do not raise 
8, IT great hope of discovering additive relationships,' althouvh the 
Iiersisteiit recurrence of an average difference value of about 
3 units may not be without signilk-auce. 


Whatever the ouU-ome of further and more exhaustive investi- 
gation of substances of precisely similar constitution, it is obvious 
that the solubility of salts in water mii.st be written down as almost 
uLolly, if not wholly, a constitutive propertv. 

(3) The constitutive character of solubiliiy is also borne out in 
the effect exercised by the negative radicle, and it is not possible to 
i>y definitely whether the chloride, bromide, or iodide ill h.nve 
fhe greatest solubility in water. 


ooliiijihii^ ni Chloroform. 

Compared in the usual sense (values of 1'). the salt.s appear to 
The C - 'I’loroform, on the whole, than iif water. 

carton d ““s‘ant. sucli ms ether, benzene, ' 

rt r sola Tr " ™ and ethylene dibromide; 

'lavc ca rie e 72 ““‘^dingly small, and from experiments we 
in acct„r mi ‘■'^lo^form than 

■trikinX-.^ ® «‘l tde more 

ciimbcR tX molecular .solubilitv, when the 

Wear lo den '2” T” ‘''orefore exceptional. It does not. 

pend on the fact that all the salts used in this investi- 
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gatiou are haloids, for, from tlie experience of one of us, nitrates 
are likewise very soluble, and so also are various other salts con- 
taining still other negative radicles. There is no doubt that in 
this respect chloroform is a somewhat exceptional although at the 
saine time a valuable solvent. Compared with water, it is often 
to be found that the greater the solubility in water the smaller it 
is ill chloroform, and vice versa; hut there are, quite a number of 
exceptions. It is obvious that in comparing a series of salts, a 
point will he readied at which solubility in water and in chloroform 
will be nearly llie same. This applies in all probability to the 
triethylamine salts, possibly also to those of diethylamine, the solu- 
liilitics of which in chloroform appear exceptionally high. Other 
jioiuts to whidi attention may he called hriefiy are; 

(11 As in water, so also in chloroform, the solubility of an 
amuumium salt is greatly increased by the introduction of organic 
radicle?, the aliphatic again having a much greater effect than the 
iiroinatic. Although we have made no excict measurements with 
aniline and inethylaniline hvdrochloridcs, we liave found that tho 
former may be regarded as insoluble, whilst the latter is verv 
soluble in chloroform. 

(2) As a rule, ijicrease in molecular weight is accompanied hv 
increase of solubility, 'rbis rule is only strictly preserved when 
scries of similarly constituted salts are compared (compare, for 
example, the monoHlkylamine and dialkylaininc salts as two series, 
as also tlie tetraethyl-, propyl-, and fsoamyl-ammonium iodides). 

t^oAmylamine hydrochloride is an e.xceplion even under these 
conditions. 

(3) No suggestion of ad<liiive relationships occurs either by a 
comparison of isomerides or of homologous substances. 

(A) W’irh ihc exception of tetraethylaramonium iodide, the order 
of increasiuL'’ solubility is chloride, bromide, iodide, so far as investi- 
L’'ated. 

The absence of any definite connexion between solubility in 
water and in chloroform and chemical composition of the abnre 
sails may well give rise to the question as to whether any physical 
property of either component of the solution m.ay affect the extent 
to which miscibility may occur, and this leads back to one of the 
objects of the investigation, namely, the effect of molecular associa- 
tion on solubility. 

It. is very possible that this factor has an influence. In the solid 
state those salts must be regarded as built up of complex molecules; 
in aqueous solution they appear dissociated, in chloroform strongly 
associated. Now in accordance with the rule meutioned in the 



•UIMONIUM TiASEfl IN WATER AXP IN CHLOROFORM. HART I. 1209 

iutroduction, that two substances which are both associated will 
readily mix, it should, be found that the strongly associated salts 
.,ltould be the ones jnost soluble in water. A strict test of the rule 
requires a knowledge of the molecular state of the salt in saturated 
solution, and this is not known except in a few cases. The associa- 
tion factors for dilute solution do largely indicate the relative order 
of complexity for much stronger solutions, however, and, recog- 
nising this, the table on p. 120.j shows that the rule holds, gener- 
al!.^ speaking, although the order of association is in many cases 
uot that of solubility. As to solubility in chloroform, it can be 
pointed out that when similarly constituted salts, such as the 
monosubstituted amine salts, the disub.stituted salts, and the tetra- 
alkylaminonium iodides are compared in scries, then the solubility 
increases as the degree of association decrease.s. Some doubt may 
be felt as to the sufliciency of this illustration, and in view of the 
fact that the iodides, the most associated salts, are in several cases 
nevertheless the most soluble, it must be admitted that molecular 
association cannot be the deciding factor in solubility. That it is a 
factor is probable from what has been said already, and in the 
series of mouoalkylaniinc hydrochlorides, fsoarnylamine hydro- 
chloride is abuormal in beitig more associa-ted than ^obutylaraino 
liydrocliloride, and, in conjunction with this, also has the smaller 
solubility, which is also abnormal. If it be adjiiitted that molecular 
a.ssociation is a factor affecting solubility, it is not unlikely that 
if a solvent like ethyl alcohol be employed, which, one of us has 
found, neither [>erinils either marked association nov ionisation, 
greater regularity might l)o found to exist among the solubilities 
observed. 

We hope further to discuss this point in a later communication, 
aud to e.xamine in some detail the relatiou.ship between solubility 
and dielectric constant and between dielectric constant aud 
molecular weight, which, as already indicated in the iiiiroduction, 
suggest the connexion between inoleenlar state and solui>ili1y. 

We desire to express our thanks to the lb -carch Fund Cojiimittee 
of the Chemical vSocietv fnr a irrant which defrayed much of tlic 
expense entailed by this investigation. 


The Gi!AM.M.\a ScmH)i . 
li.AKxsr.rv. 


'I'm; [.’nivkk.'-iiv, 
SiinFFiEi.n. 
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(LKXVl . — The 2lo(!e of Combudiou of Carbon : lli<- 
Kffcct of Drifiny the Oxijgen. 

By Thomas Fred Eric Ruead and Richard Vernon Wbeelhh, 

Ahmsthong and Colgate, in a recent paper (J. Sac. Chem. hid., 
1913, 32, 391), have suggested that water (as an electrolyte) plays 
an all-important part in detenniniug the manner in which carbon 
burns. 

The experiments recorded in our paper, ’■ The mode of com- 
bustion of carbon (this vol., p. 461), wherein we advanced a 
liypotliesis that the first reaction between oxygen and carbon results 
in the formation of a loosely combined ‘•'physico-chemical complex/' 
w^ere made with air or oxygen dried by contact for several days 
with concentrated sulphuric acid. We also made a number of 
experiments witli air dried by contact with pliosphoric oxide, the 
results of which wrro not recorded in iliat paper, but of wliicli ;t 
record seems desirable. 

H. B. Baker, iu bis work on combustion in dried oxygen, referred 
to in our previous papers, used purified sugar charcoal, wiiicli, from 
the details of the experiments given, appears to have been 
" saturated with oxygen at a low temperature before being raised 
to the experimental temper iturc. 

The most striking result of his experiments, apart from tiie 
difficulty with which the dried oxygen combined with the carbon, 
was the large proportion of carbon monoxide found in the products 
of combustion. Thus, when oxygon wlncli had been dried by 
(‘ontact with idiosphoric oxide during three, weeks was passed over 
carbon contained in a hard glass tube and heated to bright redness 
\viih a gas blowpipe, no visible eombustiou occurred, and the gase? 
that passed over had the following percentage composition : 


Carbon dlu-xidc 2"2 

n'iirliiiii iiioiioxide... U!'r5 

O-vvijcn ;>S‘l 


it being well known that dried oxygen and carbon monoxide 
unite with great difficulty, Baker naturally contended tliat 
ijiis method of rendering the conditions unfavourable to ibr 
o.xidation of carbon monoxide resulted in the ]>roduciioii ot au 
increased quantity of that gas when carbon was burnt, one is 
justified in regarding it as, in all probability, the first ])rorluct o; 
combustion. By this, we believe, he intended to convey 
suggestion that carbon monoxide is ine "first product” so far as 
vavhoii dioxhle is concerned— that it docs not arise from reduction 



CARBON : THE EFFECT OF UUYINO THE OXYGEN. 121 1 

of carbon dioxide; but that all, or moat, of tl,e carbon dioxide 
lound in the products of combustion of carbon by "moist” oxygen 
at a bright red heat arises from the subsequent oxidation of carLn 
monoxide; for his results in no way preclude the possibility of the 
preliminary formation of a coiiiple.x or compound other than carbon 
monoxide or carbon dioxide. On the contrary, if our hypothesis 
regarding the mode of combustion of carbon is correct Baker’s 



expenme.its should afford information regarding the ratio in which 

dTot “oT ""'r dccompoIdL!: 

xtre, % complex” at different temperature.,; for the 

extreme dryness of the oxygen would preve.i its reac ion w t h 

« .".sri? *.™» •”-x. 

determine thk T the ■’complex.” To 
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Tlic quartz bulb employed for tlie fixation experiments describeii 
in our previous paper (Joe. cit., p. -173) was used as tlie reaction 
vessel, and a gasholder for drying the air over phosphoric oxiilt^ 
was attached by a ground joint. This gasholder had the form 
shown in the diagram. The gas reservoir A was filled with fresh Iv 
boiled and distilled mercury, the wide tube B being open and 
standing over mercury in the trough G, and the tap ]) leading tu 
the mercury reservoir being closed. Dry air was then passed up 
under the mercury in the trough until the reservoir was about 
three parts full, and eight or nine plugs of freshly purified 
]diosplioric oxide were introduced. The wide entrance tube wn? 
then closed under the mercury in the trough by a rubber pad, 
and the apparatus left for several weeks. 

Before making the experiment the reaction tube was heated to 
11 DO'^, and exhausted during forty-eight hours at that temperature, 
The temperature was then lowered to the experimental tejn- 
perature, and the dried air introduced to the vacuous reaction 
vessel by quickly opening the mercury-cup tap B, the tap I) leadioif 
to the reservoir of dry mercury being opened. 

Heating was continued during a given length of time, and ih*? 
residual gases I hen pumped o?it.^'' The temperature of the carbon 
was then raised to 1100*^, and the gases evolved were collected, 

The following are typical results; 



Tc'uptnftun 200'^. 

Air dried cUiiiiig 4 wtek 
over jdiosjtlHivic oxidf. 


Undried ail, 

^ ■ 

Dnratii'n of beati 

iii<;. 10 mills. 

10 Ildus. Tp ill-, 

Uesidual gas : ‘i volume i 

i' ... 

24 -S: •i*.’]:] 

Analv^is CO., 

-j-lfi 

•2T.0 •Jld 

0„ 


nil iii! 

L'O 

nil 

lii) l:ii 

Uii'S ■•volvcd at 1100' : 

ciluim.- f.«' 'J‘47 

9'7;! v,"!:' 

Analysis CO., 

10"ir. 


o„ 


uil uii 

06 



Oxvgf'n binju-«l, c.e 


o-o:. ti’i: 

iT-nretilugeuf oxvgeii l>uiii 

■d ai'j-eariiig.^.s: 


oO., 

9 1) 


CO 

nil 

iiii uii 

“CA” 

90-1 

90-0 91'- 

A temperature as low as 200'^ was clios- 

LMi because we wanli:''' 

if possible, unburned 

oxygen to remain at 

the end of the expori- 

meats, whether the air 

was dried or undried 

. For the same reasoi; 

* A j'lifisMlioric oxiilc drying till-*' was tusi-.l liorw( <'ii 

tlu: S|ii'*'n;;'. i tiuriur- I'l ii'. 


III'! t.iiij n-ai-tinn 

t Termed ‘‘liTiii! ' in "Ur [irevi‘iti:i }in}'<’i'. 
t iViiDed ' in ,,m- piovifiiis 
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the duration of heating wag made as short as the experimental 
meifaod would allow. 

It will be seen tliat there is practically no difference between 
the results of the experiments with dried air and tliat with undried. 
Xo measurable quantity of carbon monoxide was present in the 
gases that remained over the carbon at 200°, nor was there any 
uriburned oxygen. ^ 

We Conclude from these experiments that the formation of the 
'•complex” IS in no way prevented by the drying of the oxygen 
It would appear therefore that its decomposition is accelerated' 
liy the presence of moisture, for Baker has clearly shown that 
moisture (to the extent that would be present in air dried by 
concentrated sulphuric acidj accelerates the ‘ combustion” of 
carbon— accelerates the formation of carbon monoxide and carbon 
dioxide. If, as we assume, these two gases arise from the decom- 
position of a complex first formed, and there is no retardation in 
the formation of the complex by drying, it must follow that its 
decomposition is prevented or minimised by (lie absence of moisture. 

In this connexion it may he recalled that (;. .1. Baker (T 1887 
51, 249) found that after well-dried oxygen ha.l been admitted to 
purified carbon at a low temperature (-12°), only traces of gas 
(carbon dioxide) were evolved on heating to 150°, or by stages 
of 50“ up to 350°. On raising the temperature to 450°, however 
a slow hut regular evolution of gas (mainly carbon monoxide) took 
place. ' 

Circumstances prevent us at present from pursuing further the 
question of the mniieiice of moisturo, or it would have been of 
interest to have repeated the series of ■■fixation” experiineats 
recorded in our previous paper, using air dried bv phosphoric 
oxide. For, as already suggested, by preventing or retardiim tho 
combustion of carbon monoxide by this nieaiis, a nearer approach 
to the true ratio in which carbon dio.vide and carbon monoxide 
arise Irom decomposition of the complex would he obtained than 
by relying, as we did in our experiments with '■ umlricd ’ air, on 
tile rapid removal of the oxygen from the sph.ere of action' bv 
fixation,” 

One experiment with air dried over plio.sphoric oxide duri.m 
sixteen days, and admitted to purified carbon at 300^, can be 
compared with the corresponding experiment with imdiicd ” air 
given in our previous paper. 


4 \\. 


vgi.. cm. 
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Dried Air at 300*^. 

Duration of lieatiug. 30 minutes. 


“ Final gas : volume 

19-87 

4-10 


nil 


0-50 

“OjO„gas”: volume 

6-84 

11-20 


nil 

CO 

Oxygen Immed, 

]'ercen1a''e of oxvgen burned appearing as : 

00., i 

88*40 

4*65 

17-6 

1-1 

c,o. 

81-3 


This result differs in no important respect from that of the 
corresponding experiment witii undried air (/or. cit., p. 476). Tiie 
ratio CO,/CO in the '■ final gas ” is 8 '>0 in tlie “ dried,” as compared 
with 8'60 in the '■ undried ” experiment. 

Ksktjkau. 


CXXVII .— of Dynamic Isomerism. Part A’P". 
The htJbicHCC of Liyht on Isomeric Change. 

By Thomas IIahtis Lowrv and H.akoi.d Beuexn Courtman. 

The isomeric changes which have been studied in previous papers 
of this series liave been sliown to be exceedingly sensitive to the 
iufluenco of various chemical agents, A climax was probably 
reached when it was found that the stimulating influence of 
piperidine on solutions of nitrocamphor in benzene could still he 
detected at a dilution of 1 part in 100 millions, or 1 centigram per 
1000 kilos. Carbonyl chloride, on tire other hand, as a natural 
impurity in chloroform or an added impurity in other solvents, was 
capable of arresting this isomeric change by ehminating basic 
impurities in the form of inactive carhainides; in the presence of 
this “anti-catalyst” an absolute arrest of isomeric change was 
maintained, in one instance at least, during a period of nearly a 

month. ^ 

Under those conditions it was a matter of great interest to tma 
out how tliese very sensitive changes would be influenced by 
exposing the solutions to a powerful light. 

Such experiinejits were the more important in view of the remark 
able influence exerted by light upon the relatively sluggish clianyp 
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of maleic into fumaric acid in presence of bromine (Brnner, UuU. 
\cad. Sci. GracoWy 1910, 192), and of tf/Zociunaniylideneacetic acid, 
C Hs'CHlCil'CH^'COoH, into its more stable stereoisomeride in the 
presence of iodine (Liebermann, htr.y 1895, 28, 1438, 1443). 
'fliese changes do not usually take place at all except in the 
presence of a large quantity of an added catalyst, such as con- 
centrated hydrobromic acid; the readineas with which they take 
place on exposure to light indicates that this may provide a very 
powerful weapon for promoting change. Tliis conclusion is sup- 
ported by the fact that the internal oxidation-reduction of nitro- 
benzaldehyde to nitrosobenzoic acid, 

N02*C6H4-CII0-> NO-Ccnj-COijH, 
is readily effected by exposure to light, even when the substance is 
in tlie solid state. 

About ten years ago, when silica glass was first introduced, 
attempts were made to study the influence of ultra-violet light on 
some of the more facile isomeric changes, by exposing a solution 
ID a silica polarimeter tube to tlie light of an arc. It was soon 
realised, however, that trustworthy conclusions could only be drawn 
if the solution was maintained at constant temperature, The rapid 
progress which lias been made in tlie production of silica apparatus, 
together with the development of the silica-mercury lamp, has now 
made it easy to carry out critical experiments by methods that 
would iiave been impossible a few years ago. The observations now 
described were carried out with the help of a silica-jacketed, silica 
polarimeter tube {TTans. Faraday .8'oc., 1013, 8), through the 
outer jacket, of which distilled water, at a constant tem- 
perature of 20^, was circulated. The solution iu the inner 
tube, protected in tin's way from purely thermal influences, was 
e.xposed to dazzling radiation froin a silica morcurv lamp [Tra/tfi. 
Faraday Soc., 1912, 7, 269, Fig. 2), running parallel to the centra] 
tube and at a distance of about 5 cm. from it. The radiation, 
which W’as mucli more powerful than sunlight, and contained a 
wide range of brilliant ultra-violet rays, was generally allowed to 
act on tlio solutions for an hour at a time. During this period no 
polariinetric readings could be taken, but by tracing the course 
of the mutarotation curve before and after exposure to light, it 
was easy to see whether isomeric change had been stimulated in 
any degree by this powerful “insolation.'' 

The. Svgarg . — The three sugars selected for examination were 
dextrose, galactose, and maltose. The two former were higlily 
purified specimens which had been soaked iu a mixture of alcohol 
and water during eiglib years in order to convert them wdiolly into 
dif' least soluble form. The maltose was a commercial sj)eciitieii. 

4 K 2 
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Each sugar was examined in an aqueous solution; the galactose was 
also examined in an aqueous solution, to which iodine had been 
added. The tour curves reproduced in Fig. 1 indicate the limits 
of the change of rotatory power when mercury green light of 
wave-length 5461 is substituted lor sodium light. The tour curves 
agree in showing not the slightest acceleration by exposure to the 
light of the mercury arc. 

.XitroriinipJior . — Tliis substance was examined both in ethylene 
Fic. 1. 

Mnta rotation of uitroromphur (mi ike sugars. 

Scafe for .tugors, 

0 2 4 6 

-\y 
- 20 ’ 

■ 20'- 
- 30 " 

-85® S 
- 115 ° ^ 
- 120 ° 
- 125 * 
- 130 ' 
- 135 ^ 

- HO* 

0 Hours. 2 4 8 10 

tixalc for nilroaanpkur. 

chloride (which had not been used previously for this purpose) ami 
in, benzene, these solvents being selected as typical diactinic and 
absorbent media. The solution in benzene was exposed to the liglit 
of an iron-nickel arc, which gives a very crowded line-specLruiii, 
as well as to the light of the mercury arc, which gives a more open 
spectrum containing a snialler number of very powerful lines. TLo 
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three curves shown in Fig. 1 again show no acceleration what- 
ever. 

Hydroxymethylenecamphor . — Tliis substance could only be used 

Ki«. 2. 


Mut'inilaliotk mrces for hydrorjjhv.tjqihmcfiiiiphor n,ul iU <h riV'i/fi’s. 

0 HOURS 2 4 6 



after it had been distilled in a current of stcani iii order to remove 
acid impurities, thus reducing the velocity of isomeric change tn 
within reasonable limits. It was examined in alcohol, where the 
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change of rotation is very small, and in ethylene chloride, whore 
the range is very large. Negative results were again obtained, as 
also in the case of two amino-derivatives prepared by Prof. Pope, 
for which curves are given in Fig. 2. 

Amhioniethylenecamphor . — These negative results are the more 
remarkable in view of the striking effects produced in the case of 
the closely related aminometliylenecamphor by exposure to liglit 
under precisely similar conditions. The curves shown in Fig. 3 

Fig. 3. 


Jiiihiini-c of h'qlit 0)1 the nxHturotafum of ominonH-lhiilcnCi amphor. 



need very little explanation. The normal rate of change was slow, 
so that even after a day had e]apse<l tlie cliaiige was still far irom 
complete; the addition of ammonia exerted only a very sliglit 
catalytic action. On exposure to light, however, the substance 
immediately responded by changing with great rapidity. On 
removing the stimulus, the change reverted to its original slrw 
rate, but could be accelerated again by a further exposure to iigiit- 
A rapid change could be induced in this way even when the slower 
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change had been proceeding during a whole day. The vertical 
doited lines in the lower part of the figure are not muiarotation 
curves, but are used merely to link together observations made on 
different days. 

a-Bei!zo}jlcamphor.~—^^tQid\ interest attaches to this substance, in 
reference to the " enolic” form of which Forster (T., 1901, 79, 1001) 
writes that “ On exposing a freshly prepared solution to sunlight, 
the rapidity of the change becomes greatly exaggerated, the position 
of equilibrium being reached in two or three hours, ’ instead of in 
six days. Attention was directed at the same time to the stability 
of the colourless crystals of the enolic isomeride, '"a solution in 
cliloroforra having been preserved iii darkness during twelve hours, 
exposed to bright sunlight during two hours, and even sown with 
a crystal of the ketonic isomeride, without suffering any perceptible 
reduction in optical activity.” It is very probable that, as in the 
case of nitrocainphor, carbonyl chloride was here acting as an 
'■ anti-catalyst,” and producing an arrest of isomeric change. 

Attempts to study the action of light on this substance when 
dissolved in ethylene chloride were abandoned on account of the 
steeply inflected character of the mutarotation curve. But when 
using chloroform as the solvent, the inflexion disappears, and the 
curve resumes a normal appearance. We were fortunate in 
obtaining a specimen wliicli changed very slowly, so that the action 
of light was easily detected. The results obtained were remarkable, 
and differed completely from those observed in the case of amino- 
metliylenecamphor. Exposure to light at once stimulated the 
isomeric change, but the effects of the stimulus persisted after the 
light had been extinguished, so that the course of the curve was 
periiianently deflected.* This acceleration was shown three times 
over on the same curve by repeated exposure of the solution to 
light (Fig. 4). 

As it seemed possible that the permanent stimulus miglit be due 
to tlie liberation of a catalyst (say hydrogen chloride) from the 
chloroform used as solvent, the experiment was repeated with 
benzene as solvent, the readings being taken in this case with green 
mercury light. Precisely similar effects were observed. A solution 
wliicli had not been exposed to light showed a very slow change of 
rotatory power. A second portion of the same solution sliowed the 
same initial rale of change, but was so stimulated by exposure to 
light during a period of forty minutes that the mutarotation was 
practically complete at tlie end of two more liours. 

In the la.st experiments tlie only elements present in solvent and 

* llu'sc curFes; wue plollril for sodium light .rs iu l-'or^tor'a cxpcninents ; all tlif 
'jtiiers are lor ineicuiy-greeii light, wave length ii4til. 
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solute were carbon, hydrogen, and oxygen. The catalyst produced 
by the action of light must therefore be some purely “organic’’ 
compound, for example, an organic acid or ketone. Experiments in 
which benzoic acid was added to solutions of (euolic) bcnzoyl- 
camphor in benzene showed a remarkable catalytic effect, the change 
being completed in about twenty minutes in the presence of a 
quantity of benzoic acid amounting only to 1 gram per litre of 
solution, or 2 per cent, of the weight of the solute. It is therefore 


I'lG, 4. 

litthmm of light ch thr rimfaroiotion of hcnxo’jkawphor. 
P, 3 4 5 



very probable that the aciiou of light on benzoylcamphor sets free 
small quantities of benzoic acid, and that tlie permanent stimulus 
to the isomeric change is due to the presence of this substance in 
the solutions. ■ 

Summary. 

1. Ultra-violet light does not accelerate the isomeric change of 
dextrose, galactose, or maltose, of nitrocamphor, or of hydro.vv- 
]nethylenecamphor. 

2. in the case of aminomethylenecamplior ihoro is a Jiiaried 
acceleration, which ceases when the stimulus is removed. 

3. Benzoylcamphor also undergoes isomeric change more rapidly 
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in presence of l»it the acceleration j)ersists after the light hag 

been withdrawn. Tlie permanent stimulus is probably due to the 
liberation of benzoic acid, whicb acts as a powerful catalyst in 
promoting isomeric change. 


CXXVIIL — The Estimationof Nitriles bn iaeam of Tkio- 
carhamidCi and the Interaction of Nitrous Acid 
ard 'Thiocarbamide in the Presence of Acids of 
Different Strength. 

By May Emily Coade and Emil Alphonse Werner. 

In a recent communication (Werner, T., 1912, 101, 2180) it waa 
pointed out that when a nitrite is added to a/i acid solution of 
thiocarbamide, the reaction may proceed in two directions, 
dependent entirely on llie relative .strength or ionising power of the 
acid present. 

Thus, in presence of a feeble ioniser, .such as acetic acid, the 
change takes place almost entirely in nccordance with the following 
equation : 

{a) CSN.H,-i-HNO,-IISCX ■ N. ^ 2JLO, 
wJiilst if hydrochloric acid is present, llie change is almost 
theoretically in agreement with equation (h ) : 

\h) 2 CSN.Hj ■r 2 nxo.-c.a,N,n,;.- 2x0 - 2H.0. 

In reaction {a) a small quantity of nitric oxide is always pro- 
duced, and in reaction (M the evolved gas contains a small pro- 
portion of nitrogen; this is of no importance so far as the estimation 
of nitrites is concerned, since the total volume of gas evolved ia 
the same in both cases. 

A few preliminary experiments seemed lo indicate that thio- 
carbamide was likely to prove a useful substance for the estimation 
of various nitrites, and the result.^ now recorded show beyond 
question that wc have in this compound an admirable reagent 
for the simple, rapid, and accurate estimation of all nitritCvS by a 
gasometTic method. 

In carrying out tlie.se analvscs, tiio following procedure was 
found to give verv satisfactory result.®: a qnanritv of the nitrite, 
corresponding with a milligram-Tnoleciilar proportion of nitrous 
aciil together wutli 0‘1 jram of tlifoearbamide, was dissolved in 
1 c.c. of water in the cup of the nilrometer, and introduced into 
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the apparatus; an additional c.c. of water was used to wash In 
the last traces from the cup; 1 c.c. of dilute acetic acid (20 per 
cent.) was then added. The reaction was completed in a few 
minutes. On account of the somewhat greater solubility of nitric 
oxide in water, as compared with nitrogen, it is preferable to use 
acetic acid. 

A test experiment with pure silver nitrite gave a result in 
agreement with the theoretical; a sample of sodium nitrite g;<ve 
for tlie mean of seven closely agreeing results a value equal (o 
96 76 per cent, of pure sodium nitrite; the same sample, when 
analysed by the well-known method, using ordinary carbamidp, 
gave only 92*89 per cent, of pure sodium nitrite for the mean of 
three e.xperiments, which were by no moans so concordant as wlicn 
thiocarbamide was used (E.xpts. 1 — 10). 

An elegant volumetric method for the estimation of nitrites his 
l)eeji j)roposed by Kupp {Zcitsch. anal. Chc.m., 1006, 45, 690), ba.spf] 
on the oxidation of th© iiilrito by a feebly alkaline solution of 
potassium pennauganate, the excess of the latter, after five to teji 
minutes’ heating on the water-bath, being determined by addition 
of potassium iodide, and after acidification, titrated with .V'lO- 
sodium lliiosiilphate. Two analyses of llie sample of sodium 
nitrite by this method gave a mean value equal to 96 75 per cent, 
of pure nitrite, thus confirming the results obtained by the tliio- 
carbamide method. 

Estimations of ethyl nitrite in alcoholic solution have given 
results whicli appear to b© more trustworthy than when the 
potassium iodide method is employed; with thiocarbamide, the 
values obtained were found to be always lower than those yielde'’] 
by potassiuin iodide. This is due apparently to the presence of 
some nitric ester in the ethyl nitrite solution, which has a distiirbinf; 
inlluence on the results obtained by the latter method, since a 
greater divergence was found in the values obtained from the 
analyses of an old specimen of tho nitrous ester; the result.'! of 
experiments 19 and 20 also appear to confirm this view. 

The advantages which may be justly claiined for the estimation 
of nitrites by the aid of thiocarbamide are as follows : 

(1) The accuracy of the results is not affected by the presciics 
oi nitrates, even when in large excess. 

(2) The analysis can be completed in a few juinutes, since no 
subsequent manipulation of the evoIve<l gas is necessary, as in l)ie 
case wdicii onlinarv carbamide is used ; tliis also reduces the cli;mcK 
of experimental error. 

(.3) The volume of gas evolved can he read off witli gre<U 
accuracy, since tlic operation is remarkably clean; even aftpr ?• 
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lar^e number of analyses the mercury remains quite untarnished, 
:t result whicli is in marked contrast to that whicli occurs when 
potassium iodide is used after even a single operation. 

(4) For the reasons given in (2) and (3), a much larger number 
of analyses can be made in a given time than by the other methods. 

example, in the presence of suljihuric acid, the reaction is 
completed in about forty-five seconds ; using acetic acid, it required 
only two minutes; in a comparative test, using carbamide in 
presence of sulphuric acid, the evoluliort of gas was not completed 
until after a lapse of twenty-eight minutes. 


The Influence of Different Aeifift on the Corn jtnsit Ion of the Evolved 
Gm, when Nitrons Add nnd JhlocartiauiUle. Inttrari. 

The following results furnish interesting confirmatory evidence 
in support of the theory which lia.s recently been juit forward by 
one of us (Werner, hjr. dt.) to explain the sharp difference in the 
behaviour of nitrous acid towards thiocarbamide under the two 
conditions already referred to. In a neutral solution the thio- 
carbamide molecule is in a state of fairly stable equilibrium, 

represented by the configuration which is not dis- 

turbed by the presence of a feeble ioniser, such as acetic acid, with 
the result that llie nitrous acid e.\erts a direct oxidising action on 
the thiocarbamide in accordance with the equation; 

(«) HN:C<|*^* + HONO - H.SC'N + X. + 21JjO. 


When a strong acid is added, a salt of fliiocarhamide is at once 
formed of the structure and oxidation by nitrous 

acid then take.s place as follows: 


{K) 21IN:C<:, 


•Nir„HX 
•sii ' 


+ 2HO-NO - 

hn:c — s — s — cixfi' 


•2X0-^211/), 


According to this view, the relative proportions of the twm gases 
evolved should indicate the extent to which a particular acid was 
capable of reacting with thiocarbamide to form a salt, since inter- 
actions {(i) and if)) will prcceerl siimiltaneouply when both con- 
figurations of llie thiocarbamide molecule are present in the 
solution. 

In all the experinietiis, equal molecular proportions of thio- 
carbamide and sodium nitrite witli two molecular proportion? of 
die acid were allowed to interact in the same volume of solution; 
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the concentration of the thiocarbamide was therefore the same in 
each case; that of the acid varied somewhat according to tlie 
difference in Jnolecular weight. For the latter reason it may be 
rightly argiied that the experiments are not strictly comparable’ 
still, the results recorded below prove conclusively that the direction 
of the change on the lines of equation (6) is directly proportional to 
the dissociation constant of the acid, a strong fact in support of tlie 
explanation just stated. The values in tables I and II have been 
calculated from the data given in the experimental part of this 
paper. 

Table I. 



\0, 

N.., 


NO, 



per 

per 


per 

in'!' 


cent. 

cent. 


cent. 

t-eijt, 

HyHroohlorie fn-id 

95-9.’i 

■1'05 

I>iiclic acid 

35-91 

til-Qfi 

Oxalic R(‘i(l 

88-66 


(A'=0-0147) 



(A'.= 10) 



Olycollic acid 

32-51 

074;' 

Tartaric acid 

53 01 

41-99 

(A' = 0-0152) 



(A’.-=OTO$) 



Succinic acid 

19-37 

30-01 

JIalonic aeid 

51-SS 

4S-12 

rA'= 0-006551 






Accfic acid ... 

. 12 •.55 

37-11 

Malic acid 

39-6S 

60-ifi' 

{A'=0 0018) 



(A'=003:'5) 



rropioiiio acid 

, 11-60 

8940 




{A'=0-0013) 





Table II. 




NO. 

N.. 1 


NO, 

N.., 


per 

per 


piir 

tier 


iviit. 

cent. 


cent. 

L-eiii, 

O'BioinobcDzoic acid ... 

31-77 

63-23 

o-NHrobeiizoio acid 

, 25-98 

"■rO’j 

J;t-Broniol)eijzoic acid.. 

1ST6 

Sl-84 

(A'^0-61G) 



(a:=o-uiso7) 



i/fNLtrobenzoic acid ., 

, 12-48 


p-UromobcDzoic acid... 

O'O 

100-00 

fA' =-0-035) 






p'Niti'obeiizok acid ... 

, 4-3ri 

95 'ti;'- 




{A-=0 039) 




With the above derivatives of benzoic acid, it was necessary to 
use a certain amount of alcohol to help the solution of the acid*, 
and in the case of the ^-derivatives a larger volume was required 
than for the o~ and 7/j*compounds ; tlie ionisation being tlierehv 
greatly diminished all round, the change has been diverted in the 
direction of equation (a) out of proportion to the dissociatian 
constants of the acids. The larger volume of alcohol required in 
the case of /j-nitrobenzoic acid, as compared witli the inetfi- 
derivative, is no doubt the cause of tlie wide difference in the two 
results, which is also magnified by the influence of cnncentratioii, 
a factor the effect of which has yet to be stiulied. The result with 
p-bromobenzoic acid is remarkable as the only case in wlnoo 
nitrogen only was obtained; no record of its dissociation constant 
could be found. 
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Difference in concentration is probably also responsible for the 
Older of the values obtained for malonic and t<artaric acids, although 
the difference in constitution may also have some effect. It is 
intended to carry out further experiments to test these points. 

Expebiuental. 

Estimation of Nitrites by means of Thiocarhamide. 

In order to establish the accuracy of the method, a specimen of 
freshly prepared silver nitrite, purified by recrystallisation from 
hot distilled water, was analysed, with the following result; 

Silver nitrite (M.W. 153'9 : 0 07695 gram) and thlocarbamide 
(O'l gram) were introduced into the nitrometer with 2 e.c. of water, 
and 1 c.c. of acetic acid (20 per cent.) was added. 

Vol. of gas evolved — 12 c.c. at 1G'7° and 7C9'8 mm. = ir24 c.c. 
(dry) at 0° and 760 mm. 

Theoretical volume at N.T.P. = 11'18 c.c. 

One gram of hydrogen, at N.T.P.=5lM8 litres, has been taken 
us the standard tiironghout all the experiments. 

Analyses of Sodium. Nitrite alone, and in the presence of Different 
Proportions of Sodium. Nitrate. 

A sample of commercial pure fused sodium nitrite was used. 
0 069 Gram of the sample and OT gram of tiiiocarbamide were 
dissolved in 2 c.c. of water, and having been introduced into the 
nitrometer, 1 c.c. of dilute acetic acid (20 per cent.) was added. 
The reaction was completed in a few minutes. Tlieoretical volume 
of gas at K.T.P. = 22'36 c.c.: 

Vol. at N'. l'.P, XaXO.,, 

in c.c. j-ercei;i, 


Expt. 1 : 

Uas 23 -5 l-.c*. :it 17‘4' and 753 *82 tutn J 96 84 

K.'Ci-t. 2 ; 

C.ise’.olved 23-5 c.c. at 10'6°and 757'5 nun 2 r 66 y6’87 

Ex[it, 3. 0'2 gram NaNO.. prtsmii ; 

Gas evolved 23'3 c.c. at and 750‘5 nitii 21 '66 Ou'S/ 

Exi t, 4, 0 ;3 gram NaNO;, [ire.sent : 

Gns evolved 23’4 c.c. at 1C 7’ and 760'8.5 nun 2I i55 96’82 

Exjit. 5. O'l gram NaNOj present : 

Gas evolved 23 '9 c.c. at 18 '8° and 750'55 iiim 21 '61 96 ’61 

Es|)i, 6. 0'6 gram XuNOa jiroscnt, also in Ex:[>i. 7 : 

Inu evolved 23 ’2 c.c. at 14 6' and 757 '9 mm 21 ’01 90'O’4 

KxiJt, 7 : 

Gas evolved 23'4 c.c. at 15’9° and 756‘7 mm 21-62 96-69 


Tho presence of nitrates therefore does not materially affect the 
.'iccuracy of the method, even when present to tiie extent of ten 
tunes the amount of tlie nitrite. This result is of importance in 
cojiiiexion with tlie use of thiocarl)amiile as a reagent for the 
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estimation of iiiti’ous esters, such as ethyl and amyl nitrites, wliitli 
are liable to contain some of the corresponding nitric ester. 


Cumparai'ivt Analyses of the. same sample of Sodium NifTiie }„/ 
means of Carbamide. 


0'069 Gram of the sample of nitrite and O'l gram of carbamide 
were dissolved in 2 c.c. of water, and 1 c.c. of dilute sulphuric aeir] 
(1 in 7) was added; after absorption of the carbon dioxide Lv 
1 c.c. of 30 per cent, potassium hydroxide solution, the follo^\iniJ 
results were obtained : 


Expt. 

E.Tiit. 

8. 

Volume of gas (N.j). 

22 9 c.c. at 13*2® aii<l 733 rum 

VoL at N.T.P, 
in c.c. 

20*74 

NaN0„ 
per cent, 
927.^ 

9. 

22‘6 c.c. at U'C^aod 749*6 mm. .. 

20’81 

93 ’O’ 

Eipt. 10. 

23‘0 c.c. at 14*r and 733 5 mm, .. 


92'84 


Mean of tliiocarbamide results = 96*76 per cent, NaNO» 
carlianiMc „ ^ 92‘89 ,, ,, 


The results obtained with carbamide are beyond doubt too low, 
and this method is ]iot trustworthy, as proved by the following 
analysis of the sodium nitrite by Tlupp's method {loc. cit.). 

E.tpi. 11. — 0 069 Gram of sodiutu nitrite was dissolved in 40 c,c, 
of .V/iO-potassium perinaug.anate solution, to which a few small 
crysUls of sodium carbonate were added. Tlie solution was warmed 
on the water-bath for hReen minutes, cooled, acidified with dilute 
sulphuric acid, and excess of potassium iodide then added; flie 
liberated iodine was titrated with .V/ 10-sodium thiosulphate. 

20'7 c.c. .V/lO-Ka2S203,oH20 required. Hence 40-20’7--19;] 
c.c. 3710-K2Mn^O3 required for oxidation of the nitrite, 
(1 c.c. = 0'00345 NaNO..) - 96‘o per cent. NaNtX. 

Another experiment gave as a result 97 per cent. NaNO^, thus 
confirming the accuracy of the experiments with thiocarbamido. 


Anah/ses of Ethyl Xifrite in Alcoholic Solution. 

A dilute solution of ethyl nitrite wms prepared according lo 
tlio metliod described in the British Pharmacopccia, which yields a 
product containing as nearly as possible 2'5 per cent, of the jmi'f 
ester. One c.c. of this solution should give, when analysed by the 
well-known method using potassium iodide, 7 c.c. of gas (XO) at 
15'5° and 760 mm. 

Results using thiocarbamide, 1 c.c. of ethyl nitrite solution, 
OT gram of thiocarbamide, dissolved in 1 c.c. of water, 1 c.c, of 
dilute acetic acid : 

Vol. ((;.(*.) at l.'i'.V 


Ga.s evolved. ;iTid 760 mm, 

Exjit. T2. 6*9 c.c. at 11*7'’ and 758 mm 6*88 

Exjit. 13. 6'9 c.c. at ]2T‘aiid 758 mm 6*8( 
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Eaiinuted by the potassium iodide method, 1 c.c. of 10 per cent, 
potassium iodide solution, 1 c.c. of dilute sulphuric acid ; 

Expt. 14. 7 c.c. at 11*2° and 758 mm 

In order to obtain a further comparison of the two methods, a 
specimen of "sweet spirits of nitre” several months old was 
analysed, with the following results (2 c.c. of the sample were taken 
ill eacli experiment): 


A . — Thiocarbamide Method. 

Volat X.T.h. 


Gas evolved. in c.c. 

15. 4'6 C.C. at 14'6“ and 751 mm 4'ii^ 

Ex[it. 16. 4'5 c.c. at 14 6° and 751 min 415 

5 . — Potassium Iodide Method. 

Expt. 17. 4‘9 c.c. at 14 $’ and 771 7 mm 4’65 

Espt. IS. 4 9 C.C. at 147' ami 760'85 mm 4 ;'S 


The greater divergence in the results by the two methods with 
the old specimen of the nitrite solution suggests tliat the accuracy 
cf the potassium iodide method is probably alTected by tlie presence 
of some ethyl nitrate in the sample, and the following results of 
the analysis of sodium nitrite in presence of some sodium nitrate 
appear to confirm this view. 

0’0G9 Gram of sodium nitrite and O' 1 38 gram of sodium nitrate 
(that is, double the weight of the iiitrite) were dissolved in 2 c.c. of 
water; 2 c.c. of potassium iodide solution were added, and liaving 
been introduced into the nitrometer, 2 c.c. of dilute sulphuric acid 
were added : 

Vol. .VaXO.„ 


Kxpt. 19. 23-3 c.c. at IS'S’ ami r65’35 mm 21 <*4 97‘6 

Expt. 20. 23’4 c.c. at 16'2'“ and 762’3 mm 21 78 y7'4 


The mean result of these two determinations, iiainely, 97‘5, is 
tlms 074 per cent, higher than that obtained for the same specimen 
of sodium nitrite wlien analysed by tlie aid of thiocarbamide (see 
after Expt. 10), or by Rupp's method (/oc. clt.). An alcoholic 
solution of commercial pure amyl nitrite was also found to give 
a somewhat liiglier result when analysed by means of ])otassiiim 
iodide, as compared with the thiocarbamide method. 


-\ncilijsc% of the Gusts Evolved when Aitrous Acid uiid Thio- 
carhainide inleruct in the. presence of Acids af Difftrent 
Strength and Constitution. 

Ill all the following experiments a milli-moleculnr proportion of 
tblociirbamide (0’07G) and two milU-molecular jiroporlioiis of the 
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acid were dissolved in about 2 c.c. of water and introduced into 
the nitrometer; 0‘072 gram of sodium nitrite (equivalent to 0 069 
of the pure salt) dissolved in 1 c.c. of water was then added. 

After the evolution of gas had ceased, the volume was read off 
and the nitric oxide was then absorbed by means of a fresh 
saturated solution of ferrous sulphate; the residual nitrogen was 
measured after complete absorption of the nitric oxide was ensured. 
Since the object in these experiments was merely to determine the 
relative proportions of the two gases evolved, the volume results 
obtained, corrected to the normal temperature and pressure, are 
alone given. The theoretical volume of the mixed gases is 



Vol. atN.T.F. 


Vol. of 

Kxi - ts . 21 — 36 . 

in c.c. 

Vol of XO. 

nitroL'eu. 

Hydrochloric acid 

22-37 

21-47 

0-9 

Oxiilic acid 

22-41 

19-87 

2-54 

Jlaloiiie acid 

21-36 

11-08 

10-28 

Succinic acid 

22-16 

4*29 

17-87 

Malic acid 

22-2o 

8-83 

18 -. 1-2 

Tartaric acid 

2 - 2-86 

12-97 

9-39 

Acetic acid 

22-39 

2-88 

19-51 

Propionic acid 

• 2-'-42 

2-60 

19-82 

Glycollic acid 

22-49 

7-30 

15-19 

T Actic acid 

22 39 

8-04 

14-35 

o-Kitrobenzoic acid 

21-21 

5-51 

15T0 

w-Nitrolx*n7oic acid ... 

22 04 

2-75 

19-29 

p-Nitrobenzoic Hcid ... 

18-42 

0-80 

17-62 

tf-Rromobenzoic ;icid ... 

21-06 

6-69 

14 - 3 ; 

Tn-Bromolcnzoic aciil ... 

20 03 

3-69 

16-63 

p-bromobenzoic acid ... 

22-63 

0 00 

22-63 


In the experiments with tlie derivatives of benzoic acid, 2 c.c. of 
alcohol were used as solvent for the o- and m-compounds, and 4 c.c, 
for the p-compounds, on account of the sparing solubility of these 
acids in water; even then the reactions were not quite completed. 
The evolution of gas was very slow; twenty-four hours were required 
in the case of p-bromobenzoic acid. Tlie results, liowever, siiow 
sufficiently the effects of tliese acids on the direction of the change, 

Umver»ity Chemical Labokatory, 

Tuixitt College, Dublin. 


CXXIX. — Sylvesfreue. The Constitution ofW-Sylveslrc.ac 
and its Derivatives. 

By Walteu Norman Haworth, William Henry Perkin, jun., 
and Otto Wallach. 

During his researches on Swedish oil of turpentine, Atterbcrg 
[Ber., 1877, 10, 1202; 1878, 11, 1698) made tho iiiiportaut. 
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discovery that this oil contains, besides pinene, a now terpene which 
boils at 173 — 175°, and to which he gave the name sylvestrtne. 
He showed that this terpens combines with two molecules of 
hydrogen chloride to yield sylvestrene dihydrochloride, C,(|Hij,2IICl, 
which melts at 72°, and is so characteristic that its formation is 
one of the beat means of identifying sylvestrene. At a later date, 
Wallach {Annalen, 1885, 230 , 241; 1887, 239 , 24; 1888, 245 , 
372) also investigated Swedish oil of turpentine, and was able to 
confirm Atterberg’s results in every particular; he also prepared 
the dihydrobromide, C,„H,„,2HBr (m. p. 72°), the dihydriodide, 
(m. p. 66—67°), the tetrabroniide, CjoHuBr^ (m. p. 
135—136°), and the nitrosochloride, C,„H,jNOCl (m. p. 106—107°), 
By the decomposition of the pure dihydrochloride by means of 
potassium hydroxide or aniline, Wallach obtained an oil which did 
not boil constantly, and from which, by repeated fractionation, ho 
isolated a specimen of sylvestrene, which had the following proper- 
ties: 

B. p. 175—176°; 0-848°; >ij, 1-47573; + 66-32°, 

and, as these properties were very similar to those of d-limonene, 
he suggested that sylvestrene probably belonged to the same group. 

During the above fractionation the presence of a considerable 
quantity of a terpene of higher boiling point was observed, but 
this was at that time not further investigated. 

Subsequently Baeyer (Ber., 1894, 27, 3488, 3491; 1898, 31, 1067, 
1070) showed that sylvestrene is converted, by exhaustive bromiua- 
tiou, into m-cymeue, and that it therefore belongs to the group of 
the ffl-menthadienes ; he e.xpressed the opinion that carvestrene, 
which he had prepared from caroue and which also belongs to the 
m-series, is the c77-modification of sylvestrene. Baeyer also suggested 
that the expression 

a' - -‘‘■•((i-MeiithinlifiK-. 

most probably represent both carvestrene and sylvestrene, but he 
did not bring forward any sufficient evidence tliat the double 
linking actually occupies the position assigned to it in this formula. 

Me have been engaged for some years on a series of experiments 
undertaken with the object of supplying a definite proof of the 
structure of sylvestrene, but the problem has proved to be a very 
Ilhcult one. In the first place, Swedish oil of turpentine contains, 
6^1 os sylvestrene, other terpenes boiling approximately at the 
same temperature, and it is therefore not possible to isolate 
sylvestrene from this oil by fractional distillation and directly to 
« ermine its properties. In order to obtain the sylvestrene, it is 
VOL. cm. , , 
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necessary to convert the fraction of the terpenes boiling a| 

173 178° into the dihydrochlorides, to isolate the characteristic 

sylvestrene dihydrochloride by recrystallisation, and then to deconr 
pose tliis by bases in the usual manner. It has long been assumed 
that this dihydrochloride has the constitution represented by the 
formula : 

CII, 

but the first proof of this was the observation that 
Lhenol(8) (Perkin and Tattersall, T., 1907, 91, 481) and dl-l'-v,- 
meiiiheuol(8) (Fisher and Perkin, T., 1908, 93, 1888) both yield 
carvestrene dihydrochloride on treatment with hydrochloric acid: 


j:i'->;>-Menthcnol(8). 

A‘’-w-MeDihoi)ol(8). 




and, further, that d-i'')H.-menthenol(8) is converted by hydrochloric 
acid into sylvestrene dihydrochloride, which is thus proved to be 
the (f-constituent of carvestrene dihydrochloride (Perkin, P,, 1910, 
26, 97).* Although the constitution of sylvestrene dihydrochloride 
may now bo considered as definitely established, this is not the 
case with sylvestrene itself, because it is obvious that the following 
terpenes might result from the elimination of two molecules of 
hydrogen chloride from sylvestrene dihydrochloride : 




I I 

/ \ \/" \ 

(1.) (II.) 


(HI.) 




/\, 

1 _/ 

i 

1 _ 

/— \ 

\X \ 

\ ,/■' " 

(iv.) 

(V.) 

(VI,; 


Of these, (IV), (V), and (VI) are out of the question, becaii-ic 
they represent inactive configurations, wliilst sylvestrene is active, 
and formula 111, although it must be taken into account, is never- 
theless highly improbable, because it does not account in a satis 
factory manner for several of the properties of sylvestrene; '-t 
follows, therefore, that the two formula which require the most 
careful consideration are I and IT. 

The principal difficulty in investigating this matter is the long 
and tedious preparation of sylvestrene dihydrochloride from 
Swedish oil of turpentine which can hardly be carried out on a 
sufficient scale in ordinary laboratory apparatus. Fortunately, 


* This matter will life discusse'l uun-e fnlly in Ptn’t 1 \ of this iuvi'stigfttioij. 
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(luring the last few years, Messrs. Schimmel <fe Co. have undertaken 
liie preparation of relatively large quantities of sylvestreiie dihydro- 
cbloride, and have generously placed at our disposal a considerable 
amount of this valuable material. We take this opportunity of 
thanking Messrs. Schimmel for their generous assistance, without 
which the present investigation could hardly have been attempted. 
The main objects which we have had in view during this series 
of experiments have been similar to those pursued by Wallacb in 
his investigation of the other terpene dihydrochloridcs, namely, the 
preparation and investigation of the hydrocarbon mixture obtained 
by the elimination of hydrogen chloride from sylvestrene dihydro- 
chloride and of the sylveterpiueols and sylveterinns wliich result 
from the action of alkalis on this dihyclrochloride. 

Sylvestrene from Sylvestrene Dihydrochloride. 

It has already been mentioned tliat Wallach had observed 
iu 1885 that the substance obtained from .sylvestrene dihydro- 
chloride by the action of bases did not distil at a constant 
temperature, but he ultimately succeeded iu isolating a fraction 
boiling at 175 — 176*^ which had “66'32°. Tiie subsequent 
development of the chemistry of the terpenes has made it clear 
that a singlo substance is not to be expected as the result of this 
elimination of hydrogen chloride, since, although the possibility of 
the formation of isomerides in the p-series is not so great as in the 
m-series, experiment has shown that the hydrocarbons formed by 
the removal of hydrogen chloride from dipentene and terpinene 
dihydrocblorides are always mi.xtures. We have now very carefully 
investigated this matter, and have submitted a large quantity of 
the mixture of terpenes resulting from tiie action of diethyl- 
aniline on pure sylvestrene dihydrochloride and subsequent distil- 
lation in steam, to very careful fractionation with a Young column. 
After the third fractionation, an oil was collected, which distilled 
it 171 — 176°. and has -f66'05°, but, as the fractionations were 
continued, the values for continually rose until at. the tenth 
operation a hydrocarbon was obtained which distilled at 175°; 
'■H mm. and had the high value Cj^ +S3'1S° at 18° The quantity 
liad then become too small for further fractionation. The physical 
■iropertiea of this fraction were as follows: r/j^O'S479°; r47G0; 

M 4o- 24 (calc, for CjflHig;-'--’ 45*24), and, with the exceptioi] of the 
^ligber rotation, these values correspond closely with those previ- 
found by Wallach for the fraction 175 — 176°, namely, 
^20 0'318°; T4757, and -r 66*32° 

We next carefully examined a considerable quantity of the 
Uglier fractions wliich had accumulated, and, as the result of a 

4 T 0 
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large number of fractionations, succeeded in isolating an oil wbid, 
distilled at 182— 18<l°/755 mm., and gave the following results ou 
analysis : 

0-1587 gave 0-5716 CO 2 and 0-1692 HjO. C = 87-9; H = ll-8. 

Ci(|H„ requires C=88-2; H = ll-8 per cent. 

The physical properties of this fraction were the following: 
r/,- 0-870; Ho 1-4896; M 45-16; and +45 42°. It willbe observe.] 
that the values for d and are considerably higher than those of 
the fraction 175°, whereas is much lower. The oil distilling at 
182 — 181° resinifies readily in contact with air, and also on distilla. 
tion over sodinm, and, when it is mixed with a saturated solution of 
Kydrogeir chloride in glacial acetic acid, it yields a large croj) of 
crystals of sylvestrene dihydrochloride. It is probable that tht 
fraction contains a considerable proportion of inactive sylveter- 
piuolene (p. 1237) mixed with some isomeride of similar boiliug 
point, hut having a high rotation. There is reason to believe that 
the fraction of boiling point 175° and rotation +83-18° is dill 
not a single substance, but is a mixture of the A’- and A*-isomerides 

CH,<pJ|‘';^,{^>Cll-C.Mc-:CH,, and CH<|^,y®;^“2>cn.CAIc:CH, 

A'-. A*-. 

(compare p. 1230), and this point will be more fully discussed in 
Part TT of this investigation. It may hero be stated that sever.il 
e.xperimcnts were made in the endeavour to obtain a sylvestrene of 
definite constitution from sylveterpin by the elimination of wate: 
under different conditions, but without success. The reason for the 
failure lies in the fact that this dihydroxy-derivative of sylvestrena 
exhibits a marked tendency to lose water with the formation of 
//ocineole : 

; 0 

which cannot be separated from the terpeue, and even a small 
Cjuantity of which has a marked influence on its physical propexties. 
During the course of their experiments on tho synthesis oi 
carvestrene, Perkin anH Tattersall (T., 1907, 91, 485, 503) isolated 
(7/-w-ciaeole from the products of the action of magnesium metliyi 
iodide on ethyl cyc/oliexanone-S-carboxylatc, and showed that it 
distilled at 177—178°, so that it would be impossible to separate a 
mixture of this substance and sylvestrene by fractional distillatioa. 
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«. and S-Sylmtervin, CHj<™“i^™«>CII-C.\rej-OH. 

During tho course of the earlier investigations on sylvestrcne 
Jilivdrochloride (Wallach, Annalen, 1907, 357, 73), it was shown 
that an unsaturated alcohol (sylveterpineol, compare p. 1234) and 
a terpin (sylveterpin) are produced when the diliydrochloride is 
shaken with dilute aqueous potassium hydroxide. At that time, 
however, the terpin was isolated only as one modification melting 
at 136®. Further experiments have shown that besides this, a 
second modification is also produced during the action of dilute 
potassium hydroxide on sylvestrene dihydrochlorido, which is much 
more soluble and melts at a lower temperature. In order to isolate 
this the crude terpin obtained in the manner already described 
(he. cft:), which melts roughly at 50 — 60° and distils at 144®/ 
16 mm., is dissolved in benzene, and fractionally precipitated by 
light petroleum. During this process the a-sylvetorpin of higher 
melting point separates first, and this after recrystallisation melts 

137 138°, and is dextrorotatory, the solution in chloroform 

having 4-27‘74°; it sublimes readily, even on the steam-bath. 
The mother liquors contain the modification of lower melting point, 
and, on account of the sticky impurities which are present and very 
difficult to remove, the isolation of this j8-sylveterpiu in a pure 
condition is a very troublesome matter. After repeated fraotional 
crystallisation it was found to melt at 70 — 70°, and have Oj, -f 20'93° 
(in chloroform) and + 18'48° in methyl alcohol. It was subsequently 
found that both modifications are produced when sylveterpineol is 
.shaken with dilute sulphuric acid for several days. In this experi* 
ment sylveterpineol (compare p. 1234) (8 grams) was shaken on the 
machine with sulphuric acid (6 grams) and water (600 c.c.) for 
several days, the product neutralised with sodium carbonate, and, 
after the unchanged sylveterpineol had been removed by distillation 
in steam, the residue was several times e.xtracted with chloroform. 
After the chloroform had been removed by evaporation, a syrupy 
mass was obtained, which, when rubbed with light petroleum, soon 
crystallised, and, after the substance had been left in contact with 
porous porcelain until quite dry, it was separated into the cis- and 
tran&-(Q- and a-)modiiications of sylveterpin by fractional crys- 
tallisation in the manner just described. 

It follows from these experiments that the svlvestrene derivatives 
yield cis- and ^raws-terpins under exactly the same conditions as the 
corresponding derivatives in the para-series. 

The cis- and ^m«5-modifications of sylveterpin are the c^-constitii- 
euts of the cis- and iran«-carveterpins (tetrahydrocarvestrenediols). 
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the former of which (c*V) melts at 90°, and was first prepared V 
Perkin and Tattersall (T., 1907, 91, 501) from dihydrocarvestrenol 
and subsequently by Fisher and Perkin (T., 1908, 93, 1889) from 
dihydron«ocarvcstrenol, in both cases by the action of dilute 
sulphuric acid : 


CH,< 


CJle=CH- 




Di hydrooarvestrenol. 


<;jv-Car\ctcrpin. 


DihvdrosVocar vcstrei) nl , 


/ra^j^Carveterpin melts at 126 — 127°, and was first described 
by Baeyer {Ber., 1894, 27, 3490), who obtained it from carvestrene 
dihydrobroinide by the action of silver acetate, and then of methyl- 
alcoholic potassium hydroxide. When /ran^-sylveterpin (6 grams) 
was digested in an apparatus provided with an efficient condenser, 
with permanganate (7*4 grams) dissolved in water (220 c.c,) for 
fifteen minutes, and the volatile products distilled off, the distillate 
gave the iodoform reaction, and, on treatment with phenylserni- 
carbazide, the pbenylsemicarbazone of acetone was obtained, nieli- 
ing at 154 — 155'^, showing that acetone is a product of the oxidatioi] 
of frn7?«*sylvcterpin under these conditions. 


i>i/Ivtltrpineol (.^'^/Z<•Ci''^/vy/), CioHj7*OH. 

This important derivative, which is obtained as the principal 
product, together with sylveterpin and about 5 per cent, of hydro- 
carbon, when sylvestrene dihydrochloride is shaken with dilute 
potaseium hydroxide (compare Wallach, Annalen, 1907, 357, 741 
distils at 214°, and has d 0'924; 1’4822 at 22°; M 47'53 (calo.. 

47-96), and . 45-9° 

It was also shown that this uusaturated alcohol is oxidised bv 
dilute permanganate, with formation of the corresponding glycerol 
C\„Hj-(OH) 3 , which was obtained as a viscid syrup, and distilled at 
1G5°/11 mm. It has now been found that this syrup partly crystal 
li^es when it is rubhed with light petroleum and allowed to reraain 
in a desiccator, and, after contact with porous porcelain, the soliil 
residue was purified by recrystallisatiou from a mixture of acetic 
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est«r lig^t petroleum. The sylveglycerol thus obtained melted 
at 105°, and gave the following result on analysis; 

01170 gave 0'2740 CO2 and 0'1130 HoO. C — 63’8; H = 1T0. 

CjqHjoOs requires C=63'8; H = 10'7 per cent. 

Since the original syrupy glycerol gave results on analysis 
{Jov. cit.) which agreed closely with the formula CjdH^oOg, it is 
clear that it consists of a mixture of isomeric glycerols, but the 
nature of those could not be determined. When the crude glycerol 
is warmed with dilute sulphuric acid, a ketone is formed wliich 
has the odour of menthone, and yields a semicarbazoue melting at 

^90 192°, and at the same time a hydrocarbon is produced which 

has the odour of cymene, distils at 177°, and doubtless consists of 
//^-cyraeno. 

During the oxidation of sylveterpiiieol with permanganate other 
■■ubstances besides the glycerol just described are produced, and as 
their nature seemed likely to afford evidence of the constitution 
of the tcrpineol these have been carefully investigated. 

Svlvetei'pincol, in portions of 6 grams, was mixed with powdered 
ice and oxidised at 0° by the gradual addition of a solution of 
8d grams of permanganate in 300 c.c. of water, the wliole being well 
stirred during the operation. As soon as the oxidation, which takes 
about [ill hour, was complete, the filtrate from the manganese pre- 
oipilate was saturated witli carbon dioxide, distilled iu steam ), 
and the distillate mixed with ammonium sulphate and extracted 
with ether. After drying and evaporating, a small quantity of an 
oil was obtained, which had the odour similar to that of camphor 
and cyc/ohexanone, and distilled at 185- -190°: 


0 1002 gave 0-2836 CO. and 0-0917 H.O. C-77-3; H = 10-l. 
CglTjjO requires 0-77*4; H — 9*7 per cent. 


There can be little doubt that this ketone is 2*acetyl*l*niethyl- 
A'-cyc/opentene, 


,CMe:C-COMe 

' -cir, ’ 


because it yields a scmicarbazone, which is spariujlv soluble in 
alcohol, melts at 220°, and tlio mixture of which with the semicarb- 
azone of acetylniethylcyc/opentene (T., 1908, 93. 1916; Ber., 1909, 
42, 146) melts at the same temperature. 

This formation of acetylniethyb*//cfopentene is evidently due, in 
tlie fir.st place, to the oxidation of sylveterpiiieol to diacetylbutane, 
which, as Marshall and Perkin (T., 1890. 57, 242) have shown, 
''*?ry readily undergoes internal condensation with the formation of 
luetliyldihydropentene methyl ketone (acetylmethylrycfopentene) ; 
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CH,- 
r /CHj-COMe 




^^^<CMe:9.C0.1e 


The alkaline residue from the steam distillation (A) was first 
extracted with ether in the Hagemann continuous extraction 
apparatus in order to remove neutral substances, then acidified with 
hydrochloric acid, and again extracted in the same apparatus. After 
drying, the ethereal solution rvas evaporated, and the yellow, syrupy 
residue heated at 100° for two hours in order to convert as much 
as possible of the ketohydroxy-acid, which was evidently present, 
into the corresponding lactone. The product was dissolved in ether, 
the ethereal solution extracted with sodium carbonate to remove 
any acid present, dried over potassium carbonate, evaporated, and 
the residue fractionated, when the greater portion distilled at 
175°/25 mm., and gave the following analytical results: 

0T077 gave 0-2570 CO., and 0-0874 H.O. C = 65-l; H=9-0, 
CioHicOs requires C = 65-2; n = 8-7 per cent. 


Titration. — 0-1434 Cram was dissolved in excess of warm 
.T/lO-NaOn and titrated back with AVlO-HjSOj, when it was 
found that 0-0316 gram NaOH was required for neutralisation, 
whereas this quantity of a keto-lactone should neutralise 0-0313 
gram. The presence of the acetyl group in the lactone is indicated 
by the fact that it yields iodoform when its solution in sodium 
hydroxide is treated with iodine, and there can be little doubt 
that it is the product of the o.xidation of i®-«i-menthenol(8). 


one of the constituents of sylveterpineol. Wallach (Annalen, 1893, 
275 , 153) lias shown that ordinary torpineol yields the y-lactone of 
€-keto-j3*hydroxyisopropylheptoic acid, 

Me*C0-CHo-CH,-Cn(CMe2'0H)-CH2-C02H, 


C05Ie-CH,-CHj-CH-CJIe 

on oxidation with permanganate (compare also the formation of the 
lactone of a-methyl-7-hydroxyifiopropyladipic acid from A®-w-meD- 
thenol(S), T., 1910, 97, 2132). In the present case the oxidation 
evidently proceeds with the formation of the 5-lactone of €-keto-y 
hydroxyjsopropylheptoic acid, 

Me-C0*CH2-CH(CMe2-0H)-CH2'CH2-C02H, 

according to the scheme : 
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COMe-CH, 

COjH-CHj-Cn, 


*>Cn-CMe,-OH 


COMe-CH^-CH-CMoj-O 

CH^'CHj-CO- 

The formation of ttis S-ketolactone, on tho one hand, and of 
S-ac'etylmetliylcj/cfopentene on the other, seems to us to prove 
conclusively that the sylveterpineol obtained by the action of dilute 
alkalis on sylvestrene dihydrochloride is a mixture of iS-m-men- 
tbenol(8) and A^»i-menthenoI(8) : 


Aciioii of Oxalic Acid on Sylveterpineol.— W aiUch. and Kerkhoff 
[Anmlen, 1893, 275, 107) and Baeyer {Ber., 1894, 27, 448) have 
shown that ordinary tcrpineol loses water with formation of 
terpinolene and some cincole when it is digested with aqueous 
oxalic acid ; 


Clle< 


i'CH.;- 


>CH-C.\fe.-0H 


0-Me= 




With the object of studying the corresponding decomposition 
ill the ju-series, sylveterpineol was digested with 15 per cent, aqueous 
oxalic acid, the oily layer separated and fractionated, when a hydro- 
carbon w.is isolated, which distilled at ISB" and was almost inactive. 
When this hydrocarbon was freshly distilled and at once analysed, 
it gave results somewhat too low for those required by the formula 
CioTIiei due doubtless to the presence of m-cineole, and on keeping 
for a few hours it had absorbed oxygen and commenced to resinify. 
It is probable that this substance contains a mixture of the two 
m-terpinolenes : 




, and CII<^“c>c:cy:e^ 


and evidence in support of this view was supplied by the observation 
that, when the mixture is treated with hydrogeu chloride, it yields 
h/sylvestrene dihydrochloride (carvestrene dihydrochloride), melb 
ing at 50—52°. 

Conversion of Sylveterpineol into m-Cy mene. —Thk change may 
be readily accomplished in the following manner : Sylveterpineol 
(10 grams), dissolved in glacial acetic acid (25 c.c.) and cooled 
at 0 , is gradually mixed with bromine (3'3 c.c.) and cautiously 
heated by a small flame. 

In a short time evolution of hydrogen bromide commences, and is 
almost complete in about an hour; the product is, however, boiled 
lor some hours, neutralised with alkali, and distilled in steam until 
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uo more oil passes over. The distillate is mixed with ice, and shaken 
with permanganate until the colour remains; it is then again 
distilled, and the oil separated and distilled over sodium. In this 
way 5‘8 grams of an oil were obtained, which boiled constantly at 
175 — 1700 ^ and, when oxidised with permanganate under the condi- 
tions recommended by Wallach (Annalen, 1893, 275 , 159), yielded 
w-hydroxyisopropylbenzoic acid, melting at 123 — 124°. The oil 
therefore w-cymene. 


<^(3) ^-DihydrosylveAr.rpintol \d-m-Mf'.itthin{ol{^)'\, 


During the course of a series of experiments on the reduction of 
alicyclic compounds {Annahyi, 1911, 381, 60) Wallach showed that 
svlveterpineol, on reduction at the ordinary temperature witli 
hydrogen in the presence of colloidal palladium under the condi- 
tions recommended by Paal (compare Ber., 1905, 38, 1398), yields 
a dihydrosylveterpincol, which distils at 206—308°, gives a phenyl- 
urethane melting at 71 — 74°, and is presumably structurally identi- 
cal with the «i/-ni-inentbanol( 8 ), which Perkin and Tattersall (T,, 
1905, 87, 1102 ) had previously obtained from ethyl hexahydro-»i- 
toluate (ethyl l-methyln/c/ohex-anc-3-carboxylate) by the action of 
magnesium methyl iodide: 




and which distilled at 102°/ 20 mm. The diliydrosylveterpineol from 
sylveterpineol is, however, optically active, and has Oj, +10'35°, and 
the following analytical and synthetical experiments prove conclu- 
sively that it has the constitution assigned to it at the head of this 
section. 

Oxidation of A(?i)-nihjdrosj)lveterpinf.ol b;/ Chrumic Acid 5- 
Acetone and dl-l-.1/e<lt.(/lcycloAf.mn-3-o«e,t— After several pre- 
liminary experiments, the conditions which were found to give the 
most satisfactory results were the following. The dihydrosylveter- 
pineol (3 grams) was dissolved in glacial acetic aeid (10 c.c ), heated 
on the water-bath, and then a solution of chromic acid (6 grains) in 
water (3 c.c.) added drop by drop, when a vigorous reaction set in. 
causing the liquid to boil without any furtlier external heat, and tlic 
process was finished in about ten minutes. The product was dihiled 
with water, neutralised with sodium carbonate, and distilled in steam. 

* The number in iirackets injieatos the {losiliou of the asyiuiiieliie tainou iitui:- 
to which optical activity is due. 

T We are much indebted to Dr. Walther O.st for valualilv a.'..^i>ttiiu t; diuio;-' 
I’ourse of these experinieiit<. . 
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iviien SR oil was obtained which yielded a crystalline seniicarhazone 
^O'S — 1 gram), and 15 grams of this derivative were prepared. On 
examination this proved to he unusually soluble in water and a 
mixture ; the ketone was therefore regenerated and fractionated, the 
portion distilling at 170 — 172® being separately collected. This 
fraction contained an unsaturated substance, which was removed 
by permanganate, and the saturated ketone then yielded a semi- 
carbazone, which, after crystallisation from a mixture of methyl 
alcohol and ether, melted at 186°: 

0191)3 gave 0-4133 CO^ and 0-1596 HjO. C=56-5; H=9-0. 

CgHi 50 N 3 requires C'=567; n = 8-9. 

This inactive ketone has therefore the formula CjHjsO, and proved 
to be l-methylcyclohexan-3 one, since it yielded a sparingly soluble 
ilibenzylidene derivative melting at 118®, and a pbenylsemicarb- 
azone melting at 186°. (Found, C=68-4; 11 = 7-7. CnHjgONj 
requires C = 68'5; H = 7-8 per cent.) 

Since during the oxidation of rf(3)-dihydrosylveterpineol, besides 
inactive l-methylo/cfohexan-3-one, acetone is also produced, and was 
identified by the iodoform reaction, it is clear that the decomposi- 
tion can only be represented thus : 


Si/iit/uiis of <l{l)-Di/nj(lrosi/h ftir/nneo!. 

In carrying out this synthesis, rf-l-melliylcycfobexan-S-one (from 
pulegone) was converted by mean.? of ethyl a-bromopropionate and 
zinc into l-methyl-3-ethylidener//c/ohe.xanc by a process which has 
already been described {Annahn, 1908, 360, 51), and from this 
hydrocarbon the uitrosochloride and then the unsaturated ketone 
were prepared : 


■"^CH — ■ 


--CH:>C0 CH,<J(yjl!:;5{;.>C(01I).UHilo- CO,Kt 

The d-3-methyl-A'-cyrfoliexeuyl methyl ketone thus obtained is 
rcadUy converted by reduction with hydrogen in the presence of 
CO oidal palladium into S-raethylcyc/ohexyl methyl ketone, whicli 
prepared by Haworth and Wallach (.4 
13)-, 389, 193) by tho reduction of the uitrosochloride mentioned 
a o\e. The physical properties of this ketone were not determined 
inn til®? JiAve now been found to be as follows: B. p. 

'-02°; (7,9 0-912®; 1-4517 at 19°; il 41-39 (calc., ll-eib 
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The pure ketone was now converted into d(l)-diliydro8ylvoterpiTieol 
^/(l)-ni-meutlianol(8) : 


^CHMe-CH, 


>OH-COMe- 




by the action of magnesium methyl iodide in the usual manner, and 
the tertiary alcohol thus obtained had not only the same odour 
as the specimen prepared by the reduction of (i(3)'Sylveterpineol 
(p. 1238), but also, with the exception of a somewhat lower rotation, 


the same physical constants: 


0‘1938 gave 0‘5540 CO^ and 0'2205 H^O. C=76'6; H — 12*7. 


CiqHoqO requires C = 76‘8; H = 12'9 per cent. 


B. p. 206—209°; 0-9100°; 1-4663 at 20°; +1-96° (in 

methyl alcohol) ; 1\1 47-50 (calc. 47-55). The two substances exhibit 
a slight difference in respect of the melting points of their phenyl- 
urethanes, since the phenylurethane of dihydrosylveterpincol from 
aylveterpineol melts at about 74°, whereas that of synthetical dihydro- 
sylveterpincol, although it is in appearance and properties exactly 
similar to the substance of melting point 74°, melts at 82—83^, 
Before this difference could be explained it was important to prove 
that the two substances were aclually structurally identical, and 
this was done by oxidation with chromic acid under the conditions 
given on p. 1238, when, like the dihydrosylveterpineol from sylve- 
terpineol, the synthetical substance was converted into acetone and 
l-methylcyc?ohexan*3-ouc, but with this difference, that, in the 
place of the inactive ketone obtained in the first case, the ketone 
resulting from the oxidation of synthetical dihydrosylveterpineol 
was the active modification, whicli has + 8*8° and yields a phenyl- 
semicarbazone melting at 169° and a dibenzylidene derivative 
melting at 127°. It seems at first sight remarkable that, whilst 
the strongly active dihydrosylveterpineol from sylveterpineol 
(oj 3 +10'35°) yields, on oxidation, inactive l-methylcycfoliexan-3-one, 
the less active synthetical dihydrosylveterpineol (a^ +1-96°) should, 
under the same conditions, yield the active ketone, but a careful 
consideration of the question suggests not only an explanation for 
this difference, but at the same time supplies further confirmation 
of the constitutional formulje proposed for sylveterpineol (p. 1237). 

The two constituents of sylveterpineol contain one asymmetric 


carbon atom (3), which remains intact when this substance is 
reduced to dihydrosylveterpineol : 
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Carbon atom (I) in tii© two formul® for sylveterpineol is not an 
asymmetric one, and when it becomes asynDnetric by the reduction 
to f/( 3 )*dihydrosylveterpineol, it can have no effect on the rotrition of 
this tcrpineol, unless, indeed, asymmetric synthesis is assumed to 
take place. It follows, therefore, that the activity of ^(3)'dihydro- 
svlveterpineol from sylveterpineol is conditioner! only by carbon 
atom (3), and, as the asymmetry of this is destroyed when this 
terpineol is oxidised to l-methylcycfohexan-3-one, the inactive ketone 
should result, and this is actually the case. 

In synthesising (f(l)-dihydrosylveterpineol from r^-l-methylcycfo- 
hexan-3-one : 




the sign of the asymmetric carbon atom (I) in the ketone remains 
unchanged, but, on the other hand, carbon atom (3), although 
asymmetric, has been produced in equal quantities of d^{ + ) and 

H-y 

It is clear that this modification of rZ-dibydrosylveterpineol must, 
oil oxidation, give active ^?-mcthykycfohexau-3-ODe, and this is again 
the case. It follows, therefore, that the two (■/■sylveterpineols — the 
one obtained from sylveterpineol by reduction and the other 
synthetically from f?*methylcye/ohexan-3-one — are isomeric sub- 
stances, the isomerism being due to spatial differences in the nature 
of the asymmetrical carbon atoms (1) and (3). This explanation 
supplies an interesting and satisfactory reason for the slight differ- 
ences observed in their optical and other properties, such as the 
melting points of the phenyhirethanes. 


The Uhiveesities of St. Andkkws, MANxnr.stKn, axd CIuitixgf.n. 


* More strictly speaking, wlien .sylvi-irrpineol i.s re.hicd, the carton atmn (1) 
lif'poTiies ail afiymmetnc one and, employing the lorma! conceptions of tlie 
spatial oonfigarations of unsuinmfe.l compounds, it is evident rliot addition of 
hydrogen iinty occur at either siile of the <lyu)iV linking, and conse.]ueiitly the 
di'tribution of atoms and group.? ahont the carh-m atom (1) mny a''.'!nnt,- citlu-r tho 
iicnfignration d- {-f ) or ?-(-). Judging hy the dillicidty cxpeuenecd liy ciiembis 
in cstahlisbing dear cases of a.synimetric syiitliesis, tlic |u'oh.ahilitit-s arc coti- 
si'ls'iably in favour of (he jiroduetion of etjti.al mnidi>-Ts of nmlecules of eacli kind 
II this were so, then any jrrocess which destroys the ii-suimieuy of the carbon attmi 
will result in the production of a comprmnd approximately onc-lialf tlie 
molenilcs of which will contain carbon atom (1) in the (f) form, and the other 
half in tile /-{-) form, and since this i.s the oiilv a-symmotric atom which remains, 
the }irodiu-t will he a nearly in active inixtiii-e. Similar considerations apply to ihe 
>^eeoii(l case. 
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CXXX, -—Cantharene and Other Hydrocarbons Allied ti, 
the Terrenes, 

By Walter Norman Haworth. 


The dihydroxylenes, of which caubliarene is perhaps the most 
interesting member, have several times within recent years claimed 
the attention of chemists, and yet as a class these hydrocarbon!: 
have never been completely investigated and definitely characterised, 

Cantharene itself was first prepared by Piccard in the course 
of his classical researches on cantharidine. It is a dihydro-o-xylene, 
CgHi 2 , as it yields o-toluic and phthalic acids on oxidation, and its 
isolation as a degradation product of cantharic acid afforded a 
valuable clue to the structure of cantharidine. Further interest 
attaches to this hydrocarbon because its close resemblance in pro- 
perties to the terpenes led Piccard to regard it as the first 
artificially prepared terpene {Ber., 187S, 11, 2122; 1892, 25, 2453j. 

Notwithstanding the interesting character of tliis substance it 
does not appear to have ever been prepared sufficiently pure for 
specLrocliemical examination, the only optical constant available 
being the refractive index of the crude oil containing o-xyleiie as 
impurity (;?£, = r49118 ; Harries and AnU)iu, AniKiUn, 1903, 328, 
115). 

Later, Baeyer synthesised a dihydro-p-xylene (Bf'.r., 1892, 25, 
2122), which he regarded as 1 : 4-dimet-hyl-A^=<*c;/c/oiiexadiene, since 
it was prepared from ethyl succiiiylsucciuate by methylation and 
subsequent hydrolysis, reduction, and dehydration. Unfortunately 
the physical constants of this substance were not determined, and 
are thus not available for comparison. 

Auwers has recently described anotlier dihydro-p- xylene isomeric 
with the above, namely, 1 : 4*dimethyl-Ai=3-r//(:;/ohexadiene {Jkr., 
1908, 41, 1816), whicli he characterised by physical irieiliods and 
by oxidation to acetoiiylacetone. 

A similar derivative of m-xylenc figured for a long time in tlie 
literature as the product obtained by the elimination of water from 
ineihylheptenoue by tiie use of various dehydrating reagents : 




/<\r 


The hydrocarbon produced in this way has since been shown to 
consist principally of m-xylene and 1 : S-dimethylcyc^ohexene, and 
to contain only little, if any, of the 1 : 3 -dimethylcyc‘?ohexadienc 
(Wallacb, AnnaUn, 1913, 395, 74). 
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A dihydro-m-xylene is also mentioned by Harries and Antoni 
(/or. oil.), who prepared what they considered to be 1 : 3-dimethyl- 
A4.c.cyc?ohexadiene by the dry distillation of the phosphate of 
1 ; 5-diamiiio-l : 3-dimethylcycfohexane. The physical constants 
recorded for this hydrocarbon, however, seem clearly to indicate 
that it cannot have the arrangement of conjugated double linkings 
suggested by these authors, and the compound in all probability 
is 1 : S-dimethyl-Ai-Arycfohexadieue. The somewhat drastic treat- 
ment involved in the preparation of this substance has, indeed, 
been found in analogous cases to give rise to heterogeneous mixtures, 
and, owing to the wandering of substituent groups, the application 
of these conditions seems untrustworthy as a means of preparing 
a pure, homogeneous hydrocarbon (compare Crossley, T 1909 95 
930 ), 

The close relationship which the dihydroxylenes bear to the 
members of the terpene group appeared to render them worthy 
of further investigation. With this object in view, a general 
metliod lias been devised for tlie preparation of hydrocarbons of 
this character, the conditions employed being such a.s to lead to 
a lioinogeneous product of definitely known constitution. 

When l-methylA'-cyrfohcxen-T-one (III) is treated with mag- 
nesium methyl iodide, the tertiary alcohol, 1 : 2-diniethyl-A«-cycf°- 
lie.'cen-2-ol or cantliarenol (IV) is formed, which is a viscid liquid 
distilling at and is the terpineol of the cantharene series. 
The dehydration of this substance leads to the corresjiondiug hydro- 
carbon, 1 : 2-dimethyl-i-:Acycfohexadiene (I), distilling at 135'5° 
(.corr.) ; 


( 111 .) 


^i:n 


CMe^^ 


CMelClI 




(I.) 

This dihydro-o-xyleue seems to agree in all its properties with 
the hydrocarbon cantharene isolated by Piccard (foe. cit .) ; thus, it 
lias a high refractive index which is comparable witli the value 
louiirl by Harries and Antoni (see p. 1242) for (he hydrocarbon 
I'lepared from cantharkline, and it shows similar colour reactions 
and undergoes oxidation to o-toluic acid. The following scheme 
Mu d seem to represent the diange from cantharic acid >V) uito 
wnthavene, and although the latter suhstauce would appear to 
consis principally of the compound I, yet it is extremely likelv 
there i.s some of the isomeric hydrocarbon (VI) also present: 
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CH 

^1'' 

/ \ 

CH, 

I 

CH., \0 

\ / 

\ / 

CH, 


CH-CH(CO,H) 

OH,, \q 

Cf)/ 


CICH, 

/\ 

CH, c:cH, 

1 2 I ^ 

CH, CH^ 

\/ 

on. 


(V.) 


CMe 


CMe 




CH CMo 

1 1 1 

and 

CH, (:Me 

CH, CH 


CH, CH 

\/ 



CH, 


CH 

(1.) ■ 


(VI.) 


It is unfortunate tliat the additive halogen compounds oi 
cantharene are not crystalline substances, and consequently no 
direct comparison of the derivatives of the hydrocarbon prepared 
from natural and synthetic sources is possible. 

The second example of the conversion of a ketone into a dihydro- 
xylene was l-ino,thyl-A^-cvcZohexen-3-onc (VII), which reacts 
similarly with magnesium methyl iodide, but the reaction, resulting 
in the former case in the isolation of an alcohol, could not be 
arrested at this intermediate stage, the product isolated on the 
present occasion being the hydrocarbon 1 : 3-dimethyhA^ -Vyc/cj- 
hexadieue, distilling at 135*^ (corr.) : 


cma<; 


CH— CO 
CH/CII 
(VII.) 


>CH, -> 


ui.) 


This substance possesses properties analogous to the terpeue 
group of hydrocarbons, and is characterised by its readiness in 
absorbing oxygen and resiuifying, so that the preparation of pure 
specimens of both this and the former hydrocarbon was only 
achieved by careful fractionation over sodium in the absence oi 
air. 

The physical' constants of the three dihydroxylenes, the con- 
stitutional formulae of which have been definitely established, are 
given below: 


(I.) (H.) 



a' -'''ijiljvilio- 

A* '‘-bihvdro- 

Aiiwi-rs' a’ 


o-xvieiie. 

//l-XVl'-IH.'. 


11 1.. „ , 


l:3o“ 

135-13S' 

Df 

0'S.r21 

0-8:373 

0'83O 


1-4S95 

1 -48.56 

1-4797 

M 

86-62 

37-01 

36-94 


{M calculated, C8Hi..l=2=36 01.) 
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Tlio chief point of interest in this comparison is tlie uniformly 
liiyli values for molecular refraction, M, which show in every case 
optical exaltation. This phenomenon is explicable on the grounds 
tliat all these hydrocarbons possess a conjugated system of double 
bonds. Whilst the boiling point remains almost identical in each 
rase, yet the density and refractivity values increase according as 
the substituent methyl groups approach one another, that is, in 
the order, para to ortho. The three hydrocarhons studied form 
therefore a series in which the only variant is the position of the 
methyl groups, so that the influence of the jiroximity of such 
substituent groups on the molecular refraction can be evaluated. 
It will be noticed that tlie exaltation is less evident in the ortho- 
than in the case of the para-, whilst the meta-compound exhibits 
a still greater exaltation than either (compare Auwers and 
J-isenlohr, ]. pr. C'hem., 1911, [iij, 84, 37). 

The physical constants recorded for the above hydrocarbons show 
a remarkably close parallelism with tlie values already found for the 
three xylenes themselves. The refractive indices tabulated below 
were determined by .Sir W. If. Perkin (T., 1900, 77, 207), and the 
densities quoted are those recently given by Richards in his Faraday 
Lecture (T„ 1911, 99, 1211); 


'’--XyltiK'. »i..\’ylene. p-Xyhiic. 

I'l'I” 139° 1.36'2’ 

^4 0-8yil 0'S611 

r5n36 150324 1'499I 

S6'06 36-21 36-15 

{M calciilaUd, CJI, 01-3=35-54,) 

The same gradation in density and refractive power from the 
ortho- to tlie para-compound is noticeable, and there is a similar 
analogy between the two sets of values for molecular refraction. 

This close comparison of the physical properties of the xylenes 
with their diliydro-derivatives lends support to the Kcknle formula 
representing these hoinolognes of benzene, or preferably to Thiele's 
luoditicatioii of this formula. 

fii this paper is also given an account of the svnthesis of a new 
terpene of the CT/efopentane series, C,!!,,. Some time ago Haworth 
I’ll eikin (T., 1908, 93, 573) published an investigation on tlie 
iii'st known members of this series, consisting of three such liydro- 
f.ujoiis (I, II, liij, and the present work contributes a fourth 
member of the group (IV): 

CH<S^'^|^i>CH-CMe:CTI, 

, (II) 

CMelCU., 

( 111 .) 

4 .M 


cm. 
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The uusaturated ketone, 2 -acetyM-methyl-ATcj/c/opentene (V) 
has been characterised for the first time, and its semicarbazone 
(m. p. 221°) prepared. This ketone reacts with magnesium methyl 
iodide with formation of the terpineol (VI) of l-methyl«sopropeny|. 
cyciopenteue, which loses water and passes into the hydrocarbon 
(IV) distilling at 155—157°: 


(Vd 


l-CMe^-OH 


The physical and chemical properties of these substances are 
given in the experimental part. It will be observed that the 
boiling point of the hydrocarbon (IV) is higher than that of an; 
of the previous members of the series, and this is doubtlesj 
attributable to the system of conjugated double linkings which tit 
compound possesses, a factor which is also responsible for tha 
e.xaltatiou in the value tor molecular refraction (see p. 1250). 


Experimental. 

Bynthesk of 1: %I)imethyl-^-M'jdohe.tadie.ne 

o-xyUiu), 

When the nitrosochloride of l-methyl-A’-cyrfohexene * is digested 
with anhydrous sodium acetate in glacial acetic acid, hytlrogen 
chloride is eliminated with the formation of tlie oxime of 1-metliyl- 
A‘'-cyffohexeii-2-oue. This unsaturated ketone is easily regenerated 
from the oxime by the agency of dilute mineral acid in the preseiM 
of formaldehyde, and serves as the starting point of the present 
synthesis (compare Wallaeh, AnnnUn, 1908, 359, 302). 

l-Methyl-A''-ryrfohexen-2-one reacts vigorously with an excess oi 
magnesium methyl iodide in dry ether. The product, after keejjins 
for several hours, was decomposed with ice and water, distilled in 
a current of steam, and the distillate extracted with ether, dried, 
and distilled.' A colourless oil, hoiling at 167° under ordinary 
pressure, passed over, and this appeared to lose water dm mg tlie 

* The fullowiDg Jpliy-'iic.'il constants of l-mcthylcydoliexan-l-ol (m. [i. '24) 
(letermiiied : 

D^^O-9302; w»^r4620; M^33'70. (Caic. M^33'85.) 

Ou digesting l-melhYkiWoliexan-l-ol witli 10 per rent, aqueous oxiilie and M 
three hours and subniitting the product to distillation in steam, the '-'^''''^1 ' ^ 

hydrocarbon was fonneil, namely, 1-inetliyl-Ai-cyc/ohexeiic. which, wlu-u niV-r 
over bodiiiiii, distilled at 110-112% ami .yielded a solid nitrosochloride mblnn-- 

95 — 97’ (coiiiiiBrc AVailacli, Aiinnh-n, 1908, 359, 287). 
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distillation. When the fractionation was carried out under 
diminished pressure, the pure carhinol, having the boiling point 
133°/180 mm., was obtained. This substance, 1 : 2-dimethyI- 
Ae-cyc/ohexen-2-ol or cantharenol, ha.s a faint odour of menthol 
and with concentrated sulphuric acid gives a deep orange-red 
coloration, whilst with acetic anhydride and a drop of concentrated 
sulphuric acid it yields an intense violet solution, changing rapidly 
into blue : 

0-1270 gave 0-3540 CO^ and 0-1260 H.,0. C = 76-0; H = ll-0 
Cgn,jO requires C:=76-2; H = ll-1 per cent. 

The physical constants of this alcohol were determined : 

Df 0-9528; H=-37-8G (Calc., M = 38-00). 

In contact with phenylcarbimide, dehydration of the carhinol 
took place instantaneously with formation of dipheiiylcarbimide 
so that the urethane could not be prepared. ' 

The whole of the 1 : 2-dimethyl-i«.cyc-7ohexen-2-cl was converted 
into the hydrocarbon, 1 : 2-dimetliyl-A2'<;.<,j„/^i,jxadiene, by diges- 
tion with 8 per cent, aqueous oxalic acid. The product was 
distilled iii a current of steam, extracted with ether, dried over 
potassium carbonate, and rectified over metallic sodium in an 
atmosphere of hydrogen. A colourless oil having a stroim odour 
of turpentine, and distilling constantly at 135-5'> (corr.) was 

0-0987 gave 03210 CO, and 00972 H,0. C,-88-7; H = ll-0. 

C'sH,, requires C=,88-9; H = ll-1 per cent. 

The hydrocarbon gave an orange-red coloration with concentrated 
sulphuric acid, and a carmine-red coloration, changing rapidlv to 
leddish-browii, when to its solution in acetic anhydride a drop of 
ooncuitrated sulphuric ackl was added. It is further characterised 
ly its extreme readiness in absorbing o.xygcn from the atmosphere 
and Its tendency to polymerise to a hydrocarbon of liigimr boiliim 
point; considerable difficulty was therefore encountered in the 
l-rcparation of a specimen of such purity as to be available for 
saSance^"'^ uieasurcment of tlie physical constants of the 

D;*0-8521 ; nj, = l-4895; 1I-36-G2 (Calc., I[=36-01). 

ic-id'/m ‘’y digestion wi-th dilute nitric 

11 2), and after evaporation of the mineral acid in a v.acuiim 
Old residue was obtained wide], yielded a pure specimen of 
ctoluic ac-id, melting at 103°. 


- 4 M 2 
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1 : ?)-UimeAhyl-!s}-^-Kyc\oh€xtulii’ne 


When l-methyl-A'-r//f/ohexen-3-one, prepared according to 
Knoeveuagel’s metliod i^Annalen, 1894, 281 , 94), was submitted to 
the Griguard reaction under the conditions described in the pro. 
vious case (p. 1246),* and using magnesium methyl iodide as before, 
a pleasant smelling, light, volatile oil was obtained, which was 
sparingly soluble in water. This was extracted, and the major 
portion distilled between 130° and 140° under the ordinary pressure, 
leaving a slight residue which jmssessed a phenolic odour. On 
refractionation over metallic sodium in an atmosphere of hydroc-en 
the fraction of low boiling point distilled constantly at 135 — 13Gh 

0 0928 gave 0-3027 CO. and 0-0918 H..O. C = 88-9; H = 110, 
CgH,. requires C = 8S'9; 11 = 11-1 per cent. 

Ati attempt was made to isolate the corresponding carbinol which 
would be the intermediate product formed in the above Grignard 
reaction. Dehydration seems, however, to be effected by contact 
with Grignard’s reagent even in the cold, so that only the hydro- 
carbon could be isolated. 

1 : Z-Diniethyl-l^'^-zycloh/^xudient is a colourless liquid, possessing 
a distinctive odour similar to that of pineiie; it readily undergoes 
oxidation iu the air, and resiiiifies. With concentrated sulpliuric 
acid it gives an orange coloration, whilst acetic anhydride contain- 
ing a drop of concentrated sulphuric acid produces a claret soliitiou, 

The following are the physical constants: 

DflO-8373; «p-r485C; M = 37-01 (Calc., M = 36-01). 

Klages {Ber., 1907, 40 , 2362) mentions a substance idenlica! in 
constitution wdtli the above hydrocarbon, but the method of pre- 
paration, boiling point, and other important properties are noi 
given. 

The Blhromuh . — A solution of bromine in chloroform w'as slo^vly 
dropped into a well-cooled mixture conlaiiuiig Q-Sol gram of the 
above hydrocarbon in 5 c.c. of chloroform, the bromine being 
readily absorbed. After r26 grams of bromine had been adJed, 
corresponding with one molecule, liydrogen bromide began to he 
evolved, although the solution remained only pale yellow on 
keeping. On the further addition of bromine the halogen con 
tiniicd to be absorbed with displacement of hydrogen, until in all 
2-16 grams of bromine had been added, when the colour reniaii'ec 
permanently red. Only liquid bromides could be isolated. 

The nitrosochloruh. was prepared, and this also is a liquid. 
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and its Semicarbazone. 


Marshall and Perkin first obtained this ketone by the hydrolysis 
of etliyl diacetyladipate witli excess of nietliyl-alcoholic potassium 
hydroxide, diacetylbutane being an intermediate product vfhich, 
under the eonditions essential for the liydrolysis, undergoes internal 
coriiieusatiou with loss of water and formation of the above 
uiis-^turated ketone (T., 1890, 57, 242) : 

CHo’CH(C 03 Et)*COMe CH2*CH2-COMe 

CH,'-CH(C0jKt)-C0Me CH,-CHj-CO.Me 


The author has found tlic following to be the best method for 
the preparation of this ketone; crude etliyl diacetyladipate was 
di'^ested for forty-eight lionrs with ten limes ils bulk of 10 per 
cent, aqueous sulphuric acid in a reflux apparatus, and then a 
brisk current of steam was passed tlirough tlie liquid, when the 
iifisaturated ketone was carried over. Tlie steam distillate was 
aturated with ammonium sulphate, extracted twice with much 
tlier, the extract dried over aiiliydrous magnesium sulphate, and 
he ether evaporated. The ketone distilled ooustaiilly at 189°, and 
he following physical constants were <letermincd : 

DJ' 0-9542; ;/i, = l*4869; M = 37-37 (Calc., M = 36-49). 

The semkarhnzone, which has not previously been described, is 
colourless, crystalline substance, melting at 221°, and is sparingly 
oluble in alcohol, from which it may be }>urificd: 

010S6 gave 0-2372 CO. and 0-0812 T].>0. C = o^d o; H-S’S. 

requires 0-59-7; H--S'3 per cent. 


l-MefJii/l-2-'isf)prtii)eni/J-l^-cyc\oifrit(€n(>, 

Ill order to prepare this hydrocarbon, a dry ethereal solution of 
acetyl-l-methyl-A^-rycfopeiitene (20 grams) was carefully added 
a Grignard reagent consisting of 48 grams of methyl iodido 
uid 8-2 grams of magnesium. A violent reaction ensued, and tlie 
'rciduct was kept overnight, then decomposed with ice, and the 
Ther was removed by distillation in a current of steam. An oil 
lossessing a pungent odour collected in the receiver, and this was 
extracted with ether, the product being fractionated under 
-limiuishod pressure. The first I’raciiou distilled at 85 — 95°/ 
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45 mm., and a small proportion at 95 — 130°/45 mm. The first 
fraction was carefully redistilled over metallic sodium at the 
ordinary pressure in an atmosphere of hydrogen, when it was 
found to boil at 155 — 157°: 

01431 gave 0 4627 CO„ and 0-1426 H^O. C = 88-2; H = iri. 

CgHjs requires C — SS'B; H — 1T4 per cent. 

The physical properties of this pure specimen -were determined ; 

Df 0-8515; flj, = l-4892; M=41-36 (Calc., M = 40-63). 
lJ/ctAjih2-isoprope/ii//-i’'Cyclop«?f«ne is a terpeue of the methyt 
j-.s-opropylcyclopentaiie series (compare Haworth and Perkin, T., 
93, 573); it possesses an odour similar to that of dipeiitene, and 
exhibits a tendency to polymerise to hydrocarbon which distil at 
a temperature intermediate between 15t° and lt5°. Tt is very 
unstable in contact -with the air, from which it readily absorhs 
oxygen and resiiiifies. With .acetic anhydride and a drop of con- 
centrated sulphuric acid, it gives a deep crimson coloration exactly 
as do the members of the terpene group. 

The second fraction, boiling at 95— ISO^/tS mm., was re- 
fractionated, when it was found to distil at 116°/ 30 mm., accom- 
panied by the loss of a little water, and consequently good analytical 
results could not be obtained. There can be no doubt, howovcr, 
that the substance distilling at the above temperature was the 
terpineol, l-metbyl-2-isopropcnol-i'-ryf/opeineue, since tlie above 
hydrocarbon was obtained from it by the elin-iiiation of water. Ii 
possesses a pleasant odour resembling that of camphor. 

The di5romi'(/f.— 0-892 Gram of l-methyl-2-i:sopropeiiyl-i'-f;/i'/i-' 
pentene was dissolved in 5 c.c. of cliloroform, and the solution 
cooled to -10°. A solution of bromine in chloroform w.is 
gradually added from a burette, and after the first few drops the 
product assumed a deep red colour, although bromine contiinied 
to be absorbed. AVhen 1-164 grams of bromine had been added, 
hydrogen bromide began to bo evolved in copious clouds on each 
subsequent addition of the bromine solution. The end point oi 
absorption was thus easy of detection. This amount of bromine is 
equivalent to one molecule, 1-17 grams being the theoretical aiiioniit 
required for the -weight of hydrocarbon taken. The solution, 
which had acquired a deep permanganate coloration, was alloived 
to evaporate in the air, when a heavy oil remained, which did not 
crystallise. 

The author is indebted to the Chemical Society for a grant, wind 
has defrayed the expenses of this investigation. 

UsiTKD COLLECE OF St. Saivatou asd Sv. Leonakh, 

UNivEiisirv OF Hr. AxmiF.ws. 
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CXXXI.— TTie Sijnthem of o-Aldehydoj)hmylglycine. 

By Wilhelm Gluud. 

In’ spite of the importance of phenylglycine-o-carboxylic acid in 
technical chemistry, the corresponding o-aldeliydophenylglycine does 
not seem to have been prepared. The synthesis of this compound 
was a matter t)f considerable interest, as it seemed likely it might 
be an excellent source for the preparation of indole and its 
derivatives. 

The direct interaction of o-aminobenzaldehyde and chloroacetic 
acid or its ester did not give good results, still less if the oxime 
was used instead of the aldehyde. A much better method was 
found in the decomposition of the oxime with chloroacetamidc in 
the presence of calcium carbonate. The oxime of o-aldehydophenyl- 
glycineamide thus obtained, on boiling with alkali, gave the oxime 
of o-aldehydophenylglycinc. By careful treatment of the oxime of 
-/■(ildeliydoplienylglycineamide witli ililutc snlpluiric acid, the oximo- 
group also was eliminated, and o-aldeliydopheiiylglycine oljtaiiied. 

/\oh:noh /\oh:noh 

r^^CHO 

;XH-CH,-COjH. 

The o-aminobenzaldoxime required was prepared from o-nitro- 
benzaldehyde by reducing the oxime with ammonium sulphide 
according to the method given by Gabriel and Jleyer {her., 1881, 
14, 23.19; compare also Gabriel, Her., 1903, 36, 803). 

M lien the oxime of «-;ddeiiydoplieuvlglvcineamids was treated 
with concentrated sulphuric acid, a good yield was obtained of a 
crystalline compound, which, from its melting point and other 
properties, I believe to be o-cyaiiophenylCTlvciiie : 


r ^ch:noh /\cn 

N^pNH-CH,’CO’KH, — ^ x^yNH-CH.pCO^H- 

When the amide or the corresponding oxime of o-aldehydophenvl- 
glycine was fused ^ with potassium hydro.xide, phenylglycine- 
cai wxylic acid and indigotin were obtained in quantities varvin.r 
"1 1 the experimental conditions. The formation of iiidigotiii\va'^ 
On T intermediate production of o-cyanophenylglycine. 

"Tth lime, both the amide-aldoxime and the 
y e gave mdole or its derivatives. This reaction and other 
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experiments with o-aldeliydophenylglycine will be further investi. 
gated. 

Expekimental. 

Oxime of o-AldehydopJieni/lgf ffeineamide , 

/\ch:noh 

O-NH,- 

o-Aminobeiizaldoxime (22-5 grams) was heated with 17 grams of 
cliloroacetamide, 9 grams of calcium carbonate, and 350 c.o. of 
water for three hours under a reflux condenser. The mixture was 
allowed to cool, and the crystalline powder formed was collecteii, 
treated with a small quantity of cold concentrated hydrochloric 
acid, and again collected, washed, and dried on a water-bath. Tlie 
yield was 25'5 grams, or 80 per cent, of the theoretical. Tliis 
compound was pure eiiougli for most purposes, but for analysis 
1 grain was redissolved in 200 c.c. of boiling water, from whidi 
the oxirne crystallised in small, microscopic, colourless prisms or 
octahedra, melting and decomposing at 212 — 214: 

0 1549 gave 0-3186 CO. and O'OSOS H.O. C = 56 10; H = 5 S4, 

0 1437 ,, 26 c.c. M. at 15° and 7G4 mm. N = 21-33. 

requires C = 55'93; H = 5'74; N=21'76 per cent, 
The oxime is scarcely soluble in cold water, and very sparingly 
80 in organic media; when wanned with alkali it gives off amnioiii;!. 
When heated with lime, considerable quantities of oily distillates 
are obtained, which give a marked reaction with pine-shavings, the 
odour of indole being at the same time observed. 

The oxime was fused with potassium hydroxide, the reaciiuii 
being carried out as follows. T'D Grains of potassium liydro.xide 
and 2 c.c. of water were heated to 170°, and 0'6 gram of the o.':uii5 
added to the fused mass. When it was well mixed, it was left in 
a closed vessel, with a stream of hydrogen passing througJi it, for 
two hours at 210 — 220°. The fused mass was treated with water, 
and the mixture, which liad a dark colour owing to the foriiiatian 
of indigotiii, was extracted with ether. The colouriug-matter 
collected at the top, so that the aqueous lower layer could be 
separated. Tlie latter was acidified with concentrated hydrccldonr 
acid, and then extracted three times with ether, the etlioreal 
solution evaporated, and the residue crystallised from water, In 
this way O' 2 gram of plienylglyciue-o-carboxylic acid was obtained 
Any rise in temperature vras found to produce a corresponding 
increase in the yield of indigotin. 
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o-Cyanophenylglycine. 

The oxime described above (O'b gram) was wanned with 5 c.c. 
of concentrated sulphuric acid until it was dissolved. The solution 
n-as.then poured on ice, when microscopic needles soon separated, 
ffhicli were collected, washed, and dried on a water-bath (0'4 gram). 
The compound melted and decomposed at about 192° after a 
previous sliort sintering. 

It is scarcely soluble in alcohol or other organic solvents, but 
readily so in warm water, from which it doe.s not crystallise. The 
substance is in all probability o cyanophenylglycine, identical with 
t lint prepared according to the method described in D.R.-P. 20G90d 
I^ckriii. Zfiitr., 1909, i, 807). Analysis gave nearly theoretical 
ligiircs, but this canjiot be entirely depended on, as the substance 
loiilil not be purified by recrystallisatiou. 

Oxime of O-Aldehyrloplieiiijlglycine, 

In order to prepare this coinpoiuid. 10 grains of the o.xime of 
o-aldeliyiloplietiylglycineamide were boiled with 12,5 c.c. of 
2.1'-sodinin hydroxide until all odour of ammonia had disappeared. 
The mixture was then cooled and treated with 250 c.c. of 
.Vsiilplutrip acid. The crystals separating were collected and 
recrystallised from 125 c.c. of water. After drying on a water- 
bath, the yield of the oxime of o-f/ldfh//f/ojihetif:Igh/eiiie was 8'2 
grams, or 82 per cent, of the theoretieal. The' ooiupound forms 
compact, spicular crystals, which melt and evolve gas at 134°. 
They are exceedingly soluble in ether, acetone, or “alcohol, and 
fairly so in hot water or chloroform. For analysis, the compound 
was again recrystallised from water, then dissolved in metlivl 
alcoliol, and precipitated witli water. 

Tlie product was almost pure white, with a yellow tinge. It 
w.is dried for an hour over phosphoric acid at 100°/ 10— 12 mm 
and llieii analysed : 

02139 gave 0T013 FLO and 0'43SG CO,. C = 5,5 92; II-o'SO. 

91193 „ 14'8 c.c. N„ at 20° .and 758 inni. N-14-21. 

C 9 H,„ 03 N, requires C = o5 Gl; H = 519; N^14'44 per rent. 
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0-/1 Idehydo'phenylghjcin e, 

The oxime ot o-aldehydophenylglyciiieamide (3 grams) was hoilpj 
with 150 c.c. of 5jl’-sulpliuric acid under a reflux condenser I'd; 
ten minutes, then cooled, and the solution extracted twice with 
about 50 o.c. of ether. The ether was evaporated, and the residue 
dissolved in 50 c.c. ot boiling xylene. On cooling, o-aldthijdii^ 
phenylgli/cine crystallised in aggregates of compact plates or tablets 
(1 gram). It is readily soluble in warm water, ethyl alcohol, or 
amyl alcohol, bat sparingly so in benzene or chloroform. 

On heating alone, or belter with lime, a strong odour of indole is 
observed, and the vapours give a marked reaction with jiiiie. 
shavings. 

If the hot aqueous solution is mixed witli a solution of phciivl- 
hydrazine in glacial acetic acid, a 'voluminous precipitate is fennel, 
consisting of fine, microscopic needles, which are only very spariarly 
soluble in hot water. The aldehyde also shows distinctly the colour 
reaction with acid magenta. 

The aldehyde was purified by recrystallisation, first from methyl 
alcohol, and afterwards from a mixture of equal parts of water 
and methyl alcohol. The product, after drying in a desiccator over 
phosphoric acid, is colourless and without odour, and melts at 
176 — 177 “ to a red liquid, from which a slow evolution of gas 
takes place ; 

0'2919 gave 0*6458 CO., and 0'1358 11,0. C = 60'34; n = 5'i31. 

0T086 „ 7'3 c.c. N, at 18° and 758 mm, N = 7'98. 

GjHiiOsN requires C-,60 31; H=--5'06; N = 7'82 per cent. 

When fused with potassium hydro.xide, the aldehyde yields either 
phenylglycine o-carboxylic acid or indigotin, according to tire eon- 
ditioiis. The calcium salt ot o-aldehydoplienylglycine is easily 
obtained by dissolving the aldehyde in Wsodium hydroxide aiul 
adding calcium chloride solution, wTieii the calcium salt crystallises 
out. It seems to be a very suitable material for the preparation 
of indole or its derivatives. 


Davy Fabaday Laboratory. 
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CXXXIL— 7’Ae rmificMtAon of Acetone by means of 
Sodium Iodide. 

By Kathleen Shipsev and Emil Alphonse Werner. 

In u. recent note (P., 1913, 29, 117) it wa-s shown that sodium 
iodide is capable of uniting with acetone to form a well defined 
crvstallino compound having the composition NaI,3C3H|;0, which 
e.ifily gives off all the acetone on gentle warming. The compound 
may be readily prepared by dissolving anhydrous sodium iodide to 
tin; point of saturation in hot acetone and allowing the solution 
to cool to the ordinary temperature; if the liquid is cooled to about 
-8° by means of ice and salt, the yield of crystals is largely 
increased. 

E.vperiments have been made with the object of testing if the 
production of the above compound could be used for the prepara- 
tion of pure acetone from the commercial material; the results, as 
seen below, are very satisfactory. A sample of ordinary dry acetone 
(about 500 c.c.) was distilled from a round-bottomed flask, provided 
ivitli a tliree-sectiou Young's evaporator still-head, and gave the 
followiiig results: («) b. ]>. corrected to 760 mm.=55'9— 56'3°; 
(6) D'; 0'S152; (c) a few c.c. when added lo a dilute solution of 
potassium permanganate caused immediate reduction of the latter. 
A quantity of the eompound Nal.SCjHcO was prepared by dissolv- 
ing 100 grams of anhydrous sodium iodide in the fresh distillate by 
heating gently on the water-bath; the cry.stals which separated on 
cooling were drained off so far as possible from the mother liquor, 
and quickly transferred to a dry flask, attached to a suitable con- 
denser and receiver, and the acetone rapidly distilled off by gentle 
heat. The distillate after remaining for twenty-four hours over 
anhydrous calcium chloride was redistilled, using an evaporator 
still-head as before ; the following results were obtained : (o) b p 
at 760 mm, ,56T— 56-2“; (5) P" =-0-8130; (c) a few c.c. added 
to solution of potassium permanganate produced no change even 
Hiter standing for fifteen juinutes. 

specimen of pure acetone from “ bisulphite ” (Kahlbaum) dried 
om calcium chloride gave (n) b. p. at 760 mm. 56T -56-2°; (6) 
.W “ I'o'bicing action on potassium permanganate. 

^ lirainermans, in the course of a careful investigation, “ Reclierchcs 
c.vpcriincntales siir la densitc des liquides en dessoii.s de 0^ ” (Sri. 

1912, 13, 3.30), has determined the boiling 
ora S an densities of specimens of acetone from bisulphite, purified 
J rcdistillation from several different dehydrating agents; the 
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purest product obtained by distillation from phosi^lioric oxi,]^ 
gave the values: (a) b. p. — 56*10° + 1; (b) 1)” — 0'81249 + 3, wliilst 
a apecimen from bisulphite (Kalilbaum) redistilled from calciunj 
chloride gave this investigator tlie constants; b. p, 561° nuf] 
D 4 =0*8137, a result almost identical with that found by 
for a specimen purified in a similar manner. It is thus seen from 
the results just recorded that it is possible by means of sodium 
iodide to obtain pure acetone from the commercial article in a very 
simple manner, and whilst the product is quite equal in purity to 
that obtainable by the rather laborious bisulphite method, it is 
obvious that the process has the great advantage of being workable 
in a continuous manner, since the sodium iodide obtained after 
distilling off the acetone from the crystalline compound can be 
used repeatedly for obtaijiing a further supply of the compound 
either from the mother liquor or from a fresh quantity of ordina.rv 
acetone, In connexion with this point it was noticed that llic 
sodium iodide left after distillation of the acetone from the crystal? 
NaLSCjHijO was much more readily soluble in fresh acetone than 
the original salt used ; this was found to be due to the abstraction 
of a certain amount of water from the acetone by the anhydrous 
salt, with formation of some of the dihydrate. The latter salt niav 
be easily dissolved in its own weight of acetone at the ordinary 
temperature, and the resulting solution when cooled to about - 8 ' 
yields a considerable quantity of the acetone compound, for this 
reason : the hydrated sodium iodide can be used with advaiiiage 
for the preparation of a quantity of pure acetone when there is 110 
desire te go beyond the trouble of a single operation, 

The following results represent the wide difference in tlie propor- 
tions of pure acetone obtained in a single operation, using the 
different specimens of sodium ioylide : 

Calculated on weight of 
enuie acetone used. 


I. Fresli anhydrous sodium iodide, yield 26‘8 per teni, 

II. Sodium iodide left after distilling the acetone 

from the compound NabSC.IIgO 48‘1 ,, 

III. NaI,2H20 70-0 ,, i, 


So far as could bo ascertained, the purity of the acetone was the 
same in each case. It may be mentioned in conclusion that wheiciis 
the compound NaHS 03 ,C 3 Hj ;0 contains only 35*8 per cent, of 
acetone, the compound NaI, 3 C 3 H(jO can yield without loss 53 7 per 
cent, of the ketone, and this yield is exceeded from the crystallino 
deposit obtained by cooling the acetone solution in a mixture of ice 
and common salt, indicating the formation of a compound coiitriiii- 
ing a still larger proportion of acetone of crystallisation. 
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Experimental. 

Xlie following experimental details explain the results recorded 

above : 

I, One hundred grains of -finely powdered anhydrous sodium 
iculide required for complete solution 440 grams of ordinary acetone 
at tlie boiling point, 

The solution was cooled in a mixture of ice and salt to -8°. 

Weight of crystals obtained=198 grams. 

Weight of pure acetone on distilIation = 118 grams. 

Weight of residual sodium iodide = 70 grams. 

There was a loss of 10 grams of acetone; this is partly due to 
vaporisation from the crystals during the process of draining away 
tbc mother liquor. 

II. One hundred grams of sodium iodide obtained from a previous 
distillation of the compound Kal, 30311^0 required for complete 
solution 270 grams of acetone at the boiling point. Solution cooled 
as before. 

Weight of crystals obtained = 210 grams. 

Weight of pure acetone on distillation = 130 grams, 

Weight of residual sodium iodide=78 grams. 

Ill One hundred grams of KaI,2HoO taken, dissolved in 
100 grams of acetone at the ordinary temperature. Cooled as 
before. 

Weigiit of crystals obtained = 138 grams. 

Weight of pure acetone on distillation = 70 grams. 

Weight of residual sodium iodide = 02 grams. 

Tlie theoretical yield of acetone from 138 grams of the compound 
NaCdCyHgO is (4 1 grams; the result which is in close agreement 
with tiiis indicates that this conipouud only separates even at the 
low temperature when tlie hydrated sodium iodide ia used; the 
piesence of a relatively large proportion of water probably prevents 
the forinatiou of a compound containing a larger proportion of 
act’tuiie. It jliuuld be noted that the above proportions do not 
lepieseiit a saturated solution of sodium iodide dihydrate in tho 
‘■wi touc, as in I and li; from a stronger solution it "would not be 
po..:-ible easily to drain off the crystals so as to obtain pure acetone 
li'oiii the product. 

Imveksity Chemical lyAnoirAroRY, 

Tkixiiv Coi.llge Dublin, 
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CXXXIII. — Colo^ir and Constitution of Azornethi,,, 
Compounds. Fart III. 

By Frank George Pope and Winifred Isarel Willett. 

One of the authors, in conjunction with R. Fleming (T., 1908, 93 
1918), pointed out that the salts of the azomethine compounds and 
their ethers exhibited an absorption totally different from that 
shown by the azomethines themselves, and suggested that tli" 
explanation of this fact was due to such substances existini’ as 
oxonium salts, whilst the azomethines possessed a normal con- 
figuration. A similar condition was also shown by Pope (itiVy, 
533) to exist in the case of azomethine compounds containing a 
nitro- and a hydroxyl group in the para-po.sition in each nucleus 
the alkali salts showing an absorption markedly different from 
that exhibited by the azomethines, and the conclusion was drawn 
that iu alkaline solution the compounds in question possessed a 
quiuouoid configuration. 

These results agree with Hewitt and Mitchell’s observation (T. 
1907, 91 , 1251) that the lengthening of the chain of alternate 
double and single linkings accompanies the .shifting of the absorp- 
tion to the red end of the spectrum. In the hope of further con- 
firmation of this fact, we have endeavoured to increase the leagth 
of the chain by preparing azomethine compounds from amuioazo- 
benzene and p-nitroaminoazoberizene, but unfortunately in the 
latter case, although various methods of condensation have beer 
tried, we have not been able to obtain any azomethines from the 
nitroaminoazobenzene. 

Several azomethines prepared from aminoazobenzene have been 
obtained, and are described below, wliilst one or two conij^unuds 
related to p-nitroaminoazobenzene are also characterised. 

Experimental. 

Benzylideneaminoazobenzeiie lias been obtained by Berju (5-r. 
1884, 17, 1403), who gives tho melting point as 128'^, but we find 
that the corrected value is 130‘o° (Found, C = 79 99; n = 5':fS; 
N-14-51. Calc., C-80-00; H-5-26; N-T4-74 per cent.). 

y-HydTOxyhenzyJideiieamiiwnzohevzene., 

was prepared by mixing equivalent quantities of its generators in 
hot alcoholic solution. Tlie crystalline precipitate obtained i: 
collected, washed, dried, and recrystallised from boiling loliieiie. 
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separAting froin the solvent in small, orange-yellow needles, which 
melt at 231° (nncorr.) ; 

0 U 3 Ggave 0-400 CO^ and 0-0622 H 5 O. C = 75-96; H=5-13. 

0 083 „ 10-4 c.c. N 2 at 21° and 7.50 mm. N = 14-02. 
CjsHmONj requires C = 75-75; H-=4-98; N = 13-95 per cent. 
^•MeUioxyhemylideneaminoazoheuzenCj 

MeO-CeHj-CHIN-CjHpNVCeHj, 

was obtained similarly from anisaldehyde and aminoazohenzene. 
It crystallises from glacial acetic acid in orange-brown plates, which 
melt at 149° ; 

0 1592 gave 0-4433 COj and 00789 II„0. C = 76-0; H = 5-51. 

CjoHijONj requires 0=7619; H=5-4 per cent. 
^-^'itrQhemylideneaminoQzohejizent, 

NOj-CcHi-CHlN-CcHpN.-CJT,, 

obtained similarly from p-nitrohenzaldehyde and aminoazohenzene, 
on recrystallisation from glacial acetic acid separates in small, 
orange plates, -which melt at 182-2° (corr.) : 

0-1128 gave 0'2836 CO 2 and 0-0434 H.,0. C = C8-C-2; H = 4'27. 

CioHuOjN, requires C.-^69-09; H=4-24 per cent. 

2 : i-Dihydroxybemylideneaminonzohtnzene, 

CeH;(HO),-CIi:N-C 5 H,-No-C,iro, 

is obtained in the same manner from ;3-resorcylaldehyde and amino- 
azobenzene. It crystallises from alcohol in bronze leaflets, whicli 
melt and decompose at 163°: 

0 1383 gave 0-3647 CO, and 0-0637 H,0. 0 = 71-9-2; H = 5-12. 

0-09 „ 10-4 c.c. N., (dry) at 19° and 741-4 mm. K = 13-17. 

CijHijOjNs requires 0-71-94; H = 4-73; X = 13-2,5 per cent. 

With regard to the absorption spectra of tlie above compounds, 
the curves show a great similarity to that given by aminoazobeiizeiie 
(Hewitt and Thomas, T., 1909, 95 , 1295), the positions of tlie lieads 
of the bands being as follows; 


C,n,-N.,-C„H,N:L’H-C.H, 
Cdt5-X.,-C,H,.\- :C] I -CjlIpNO-, 

C-„Il,-S.-L’,H,X:CH-CjllpOMe 


about 


l.'A 

1/A 
1 A 
l.o\ 


•2600 

• 2()10 

2610 

•2070 

2070 


The p-nitroaminoazohenzone used was prepared by the method 
(It the Aktien Gesellschaft fhv Anilinfabrlkaliuu (D.R.-P. 1318G0), 
la winch process diazotised /Miitroaniline is coupled with the 
sofliuin salt of monomethylaniline-io-sulplionic acid, and tlio rcsult- 
compound decompn.sed witli a warm dilute solution of sodium 
hydroaide. 


The sodium salt of methylaniline-w-sulphonic acid, 
CjH^-XH- 0 II.pS 03 Na,H,, 0 , 
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prepared by tlie condensatiou of aniline, formaldehyde, and sodim, 
hydrogen sulphite, crystallises from dilute alcohol in small, coloiu 
less needles, which are very soluble in water : 

0-1622 gave 9-7 c.e. N. (dry) at and 710 mm. N-B SS. 
0-3818 „ 0-1217 Na^SOi. Na-10-32. 

0-1705 lost 0'0139 at 110°. HoO^S'lo. 

C^HfjOjNSNajII.iO requires N — 6*7; Na — 1013; 

H»0 = 7'93 per cent. 

Fig. 1, 

ScaU of omllaiion f i-equcncics. 



cmve : 

„ tVl.;N.XVH^-N:CU'(VH;,‘OM(>. 

.. CsIh*N.>CfiH/X;CH‘L'fiH/XO.,. 


In coupling diazoLised p-nitroanilme with the above sodium salt, 
a red precipitate of the salt NOrCeHpNpCtHpNH-C.Hy80.Xa 
obtained, and may be purified by crystallisation from a 
of equal volumes of alcohol and water, separating from the solvent 
in small, red needles: 



azomethine compounds, part lU. 
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0-1524 gave 20 c.c. Ng (dry) at 17° and 761 mm. 15-47. 

CisHi^OsN^SNa requires N = 15-64 per cent. 

At the request of Dr. J. T. Hewitt we have prepared a specimen 
(jf jj-iiitrobenzeneazobenzeneazophenol by diazotising /j-nitroamino- 
azobeiizeue and coupling with an alkaline solution of phenol. On 
uiixin*^ the diazo-solution with the alkaline phenol solution, a 
chocolate-coloured precipitate is obtained; this was collected, 

Fio. 2 . 

Scale of osdllcUion frequencies. 



- - - curve: ifh'oM. 

,, Sodium, salt. 

washed, and recrystallised from glacial acetic acid, in which solvent 
it is sparingly soluble. It melts at 263°, and dissolves in concen- 
trated sulphuric acid witli a characteristic violet colour: 

01108 gave 0-3753 CO., and 0-0397 lip. S-- 62-67; H = 3'68. 
0-1116 ,, 0-253 CO., „ 0-036 31/). C = 61-S3; H-S'oS. 

0 1074 „ 19-G c.c. N., (drv) at 21° and 746 mm. N = 20'78. 

requires G = 62-24; T[=3'74; X = 20-18 per cent. 
VOL cm. N 
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The hydrochloride, obtained by passing hydrogen chloride into 
a solution of the azophenol in xylene, is precipitated in small, violet 
needles. 

The absorption curves of p-nitrobenzeneazophenol and ;>nitro- 
benzeneazobeiizeneazopheuol and their sodium salts are showji in 
the annexed figures. 

It will be noted that in the case of p-nitrobenzeneazophenol, the 
head of the band occurs at about l/\2600, whilst on the addition 
of a little alkali, the head of the band is shifted to l/ \ 1950. AVjth 
p-nitrobenzeneazobenzeneazophenol, the heads of the bands appear 

Fig. 3. 

ScaU of OKiHaiion freqv4ncu"i. 



cuiTt! j \i-Kitroh‘n-:a\c(<::o'jantn<'ozoph:m)l in (ticohoi 

,, iivilhm salt. 


at 1 A 2550 and 1 /A 1830, a fact agreeing with Hewitt and 
Mitchell's observation (T., 1907, 91, 1251) that the longer the 
chain of alternate double and single Unkings existing in the 
molecule, tlie less will be the chief oscillation frequency, and 
consequently the more blue the shade of the compound in question. 
This ubser.vation is strikingly confirmed in the case of tlie sodium 
salts of tiie two azo-compounds mentioned, for on dissolving them 
in dry xylcno and adding an alcoholic solution of sodium ethoxide, 
7^uit^oben7,eneazophellol gives a reddish-brown, crystalline pre- 
cipitate of its sodium salt, whilst p-nitrobenzeneazubenzeneazophenol 

gives a purple, crystalline precipitate of the sodium salt. 
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In conclusion, we wish to tender our thanks to the Research 
Fund Committee of the East London College for a grant which 
has defrayed the cost of this investigation. 

East Lonooji Collegb, 

UNivEUsiTr OF London. 


CX^XIV.— TAe Ahsoriftion Spectra of Some Thio- 
derix'ative$ of Beraene. 

By JoHi^ Jacob Fox and Frank George Pope. 

Pbenil mercaptan differs from phenol in several important par- 
ticulars, Some of the salts of phenyl mercaptan, such as the lead, 
copper, and silver salts, are colorired; and phenyl Jiiercaptau does 
tioi readily combine with diazonhim compounds to give thiolazo- 
(tfirivatives (Hantz-sch and Freese, Be.r., 1895, 28 , 3241), but yields 
iustcad iliiophenyl ethers. As is well known, phenyl mercaptan 
undergoes oxidation with great readiness, forming diphenyl 
disulphide, 

In view of these differences from phenol, we liave examined the 
spectra of phenyl mercaptan anrl other thio-derivatives of benzene 
to ascertain in what way the characleristic spectrum of benzene 
u-as altered by the introduction of the thio-groups. A few 
ubservalion.s of ibis ciiaracler were made by Purvis, Jones and 
Tasker (T„ 1910, 97 , 2267). 

The absorption spectriiiti of phenyl mercaptan exhibits no bands, 
but strong extensions of tlie spectrum occur in two places, one of 
which begins at about 1 ;'a 3600 (see diagram). This is in approxi- 
iiiately tiie same position as the single persistent band of phenol 
(Hartley and Dobbie, T.. 1902, 81 , 930; Baly and Ewhank, T., 
1905, 15, 1347). The addition of sodium cthoxide to a solutioi) 
i)f pJieuy] mercaptan produces a profound change in (lie character 
ef the spectrum. A band appears having its head at 1 \\ 3730, and 
the whole spectrum is altered. The position of the band.s in the 
case of sodium phenoxide and of sodium thiophenoxide is different, 
ailhough ill both tJie addition of sodium hydroxide has re.sultcd in 
t!ie displacement of the whole spectrum of the original substance 
owards the less refrangible region of the spectrum. This displace- 
iiicnt of the spectrum appears to be a general effect of salt formation 
in phenols, and as regards the simpler phenols at ail events the 
ictivity of the hydrogen atom of the hydroxyl or thiol group does 
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not appear to have much to do with the displacement of the regie ^ 
of absorption (compare Baly and Ewbank, loc. cii.). When th 
displacement of tliehand consequent on salt formation is sufficiently 
great, the region of absorption cuts into the visible spectrum, an! 
coloured salts result. 

The absorption spectrum of diphenyl disulphide, ];i 2 : 

no bands, and is unaltered by tlie addition of sodium ethoxide. 

Since the spectra of phenol and phenyl mercaptan were founl 
to be entirely different from one another, it became of interest t': 
ascertain whether similar differences would be shown by related 
compounds, such as diphenyl etlier, and diphenyl siilphide, 

(CqH 5 ) 2 S. The spectrum of a chloroform solution of diphenv] etiier 
has been shown by Turvis and McCleland (T., 1912, 101, lyH) to 
contain two bands, and we found a similar spectrum witli thf- 
alcoholic solution. 

The spectrum of diplienyl sulphide differs entirely from tliat of 
diphenyl ether; it contains no bands, but there are two extension,' 
of the spectrum as with ])hcnyl mercaptan. 

The examination of the spectra of the foregoing showed tiiat t]i« 
substitution of sulpliur for oxygen liad resulted in the suppression 
of the phenol band.s except in tiie case of tlie sodium salt of phenvl 
mercaptan, and even in tliis case the spectrum was altered con- 
siderably (compare Purvis, Jones and Tasker, loc. cit.). 

The spectra of the vapours of plienol, di]>henyl ether, pheitr] 
mercaptan, and diphenyl sulphide were also ercaniined, and it ws? 
found that whilst the spectrum of phenol vapour showed :i large 
number of sharp bands, that of phenyl mercaptan vapo\ir showed 
only two very feeble diffuse bands. Diphenyl ether vapour, on tlic 
other hand, showed two bands in almost the .same pnsitio:i a?. 
the bands in the solutions, whilst the speerrum of diphenyl sulpliid: 
contained a number of sharp, narrow bands. 

The vapour speed ruin of phenol vapour is striking. In the 
neighbourhood of the melting point of phenol, more than sevtMip- 
narrow, sharp bands could be counted between A 2800 and A 2500, 
and only a few were found outside tliLi region.* The largpst 
number of l>ands was observed between 36^^ and 50'o°, and tlie 
following list shows the position of some of tlie principal bauds 
at 44° and 765 mm. of pressure. The abbreviations are, as far as 
possible, those used by Purvis in his papers on vapour spectra 

• The vapour spectra were observed in a 200 nun. tube 21 mm. in lUaiincer, tiie 
of tlie c-adminin spark being used. The tuho was placed in an iiii-hatii litaTf’ii 
to the required temperature and luaintaiiitd al tlii.s leiuperaturc for imi'-'- 
Esces.s of the substance was used, and before taking a p!iotogra]'h liu' tr.he 
opened to the air for an instant by means of a tap. Teniperatnre.s u]) to li/t) '■’''■i- 
reached in this way. 
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T 1912, 101, 1520, etc,). A 2791 w., 2785 v/., 2770 to 2766 
• band 2756 to 2743 str. band, 2715 str., 2703 to 2694 str. band, 
■i'o39 to 2678 str. band, 2658 f.str., 2649 f.Btr., 2637 f.str., 2632 to 
^098 str band, 2626 to 2616 str. band, 2615 to 2610 str. band, 
” 00 .} ’^v., 2602 w., 2593 w., 2581 w., 2531 f.str., 2520 vv. ; the rays 
jre, then transmitted to A 2220. 

Host of tlie wider bands are really the effect of a number of 
weak, sharp bands, which almost run togetlier into one wider 
band At higher temperatures this coalescence is more complete, 
md at two of these bands are distinct, and have their heads 

Oncillntion frequenries. 



Full curve : Vhfo.yl /sa-rcfiylan hi alcohol. 

Dash curve : Vhcnyl incrcai'ia,) irita s-diutti .■Uioxnlc. 

Dotteii curve : ^ulphi-ic In akohoL 

Dot aiui dadi curve- : Diphcmjl I'.kalnhik in alcohol. 

it \3610 and A 3760. It is noteworthy that this is nearly tlpa 
nosiiion occupied by the two solution bands of anisole (Baly and 
h'^vbank, loc. cii.), and is almost identical with that of the bands 
of anisole vapour (Purvis and ilcCleland, T., 1912, 101, 1520). 

Two narrow bauds at A 2835 and A2S15 appear at to 105^, 
iiid two more at A 2867 and A 2S54 at 115° to 129°. At 105- 
almost all the sharp, narrow bands liave coalesced to form one wide 
baud from A 2820 and A 2130, w'hich is almost identical in position 
the single solution band of phenol. 

The main feature of the vapour spectrum- of phenyl mercaptan 
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is the strong general absorption. At 43° and 763 mm. pressure 
two weak bands occur, extending from A 2870 to \2859, and froj;] 
A 2798 to A 2778 the rays being transmitted as far as A 2600. Tjie 
position of these bands is in approximately the same position a? 
the first extension of the spectrum of the alcoholic solution of tliic 
substance. 

The spectrum of diphenyl ether vapour at 81° and 761 nuK, 
pressure show'ed two weak bands, which were most marked at 
at which temperature they extended from A 2798 to A 2768, aurj 
from A 2710 to A 2690. At 133° there was one band from 
to A 2590. In this case, also, the vapour and solution bands are 
in almost the same position. 

Although the solution spectrum of diphenyl sulphide contains 
no bands, the vapour of this substance at 764 mm. showed a large 
number, which were most numerous at 46° and persisted to 76^ 
Amongst these bands the following were marked: A 2715 w,, 
2706 w,, 2695 w., 2691 str., 2685 w., 2679 str,, 2659 w,, 2655 str. 
2643 w., 2633 w., 2622 str., 2611 w., 2609 w,, 2604 w., 2600 
2596 w., 2o91 w., 2587 w. ; general absorption begins at A 2440. Ai 
135° only general absorption from A 2860 was observed, The 
vapour spectrum of diphenyl sulphide is therefore a bandei 
spectrum, and there is some indication of grouping of tho narrov,' 
bands between A 2695 — A 2679, A 2655 — A 2611, and A 2609 — A 2591, 
These positions correspond with the middle portions and points c! 
inflexion of the spectrum of the solution. 

In all the foregoing examples it is seen that the position of the 
bands of the spectra of the vapours corresponds with the positicn 
of the bands iu the alcoholic solution or with the extensions of the 
solution spectra. The spectra of diphenyl sulphide are, from tlm 
point of view, particularly interesting, because in this case wc 
have the extensions iu the spectrum definitely associated with 
bands in the vapour spectrum. These extensions of the spectnin] 
may therefore bo considered as bands of extremely small per- 
sistency. The marked effect of tho thiol group in suppressing the 
characteristic bands of benzene is similar to that of certain other 
substituents, wdiich are assumed to possess "residual affinity. " such 
as iodine and the nitro-group, A solution of iodobenzene gives ro 
bands, and the single band of nitrobenzene is of very sligiit 
persistency. 

We desire to express our thanks to the Kesearch Fund Committee 
of the East London College for a grant towards the cost of this 
investigation. 

East Loxdox Oolleot:, 

University of London. 
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i. 329 


Organic Chemistry. 


Not^s on Mine Q-a-s Problems. Georue A. BuaaRfx {J. fad. 
J'.aij. Chem.^ 1913, 5, 181 — 186). — The author giv^es an a-count of the 
various piobleins met with in connexion with mine gase.s, interpolating 
fioui time to time some ol the data accumuJated by tlie Bureau of 
Jliues witli respect to ilie explosibility anU physiological effects of mine 
atiuospheies, and to flame extinction and after-damp. 

Tbe lower explosive limit of mixtnre.s of air and methane is con- 
firmed to be 5'5% methane. Tlie presence of carbon dioxide alters 
this explosive limit, but even 10% of carbon dioxide raise.s it only to 
C'6'V,. Keduction in the volume percentage of oxygen also raises tbe 
explo.'ivc limit. Harger ha.s svigge.sted that a small reduction iu tbe 
oxjgen percentage and a small increase in the carbon diox'de percent- 
age in mine air will sullice to produce an atmosphere incap ible of 
supporting combustion, and consequently an atmosplicre in which 
explosions and gob fires cannot occur, but the data obtained by tbe 
Bureiiu of Mines indicate that the figures given by Harger are much 
too low, both wit,b respect to the increase in carbon dioxide and 
diuiinution in oxygen. 

When acetylene is u.sed in tbe miner’s lamp, the jianie re.scmblo.s 
the ordinary wick flame burning iu pure air, when the oxygen content 
of the air decreases to IG— 16 5%; tlii.s behaviour of the flame can be 
used as a guide to men venturing into workings coutaining black 
(liuiip and less oxygen than the percentage given. The ordinary 
miner's lamp is extinguished when the oxygon falls to about 16 '5—17% ; 
the extingui.shiug of the flame i.s shown to be due tn deficiency in 
o.xvgcn and not to the presence of carb.ui dioxide. 

Keferetjce is made to the following subjects : Effect of vitiated air 
on the luminosity of miner’s lamps (compare Haldane, Caliimj Guixvdian^ 
Uct. 2jth, 1012); high velocity of air currents in mines; distribution 
of aftcr-danip; intrusion of natural gas into luinos, etc. Analyses are 
also given of mine-gas mixtures containing explosive and other pro- 
portions of methane, and of samples of after-damp atmospheres which 
show the large amount of carbon monoxide (white-damp) present 
shortly after an explosion. T. S. P. 

Solvents for Acetylene. Joseph H. James (/. Lk'I. Eng. Chm.^ 
1913, 5, 115 — 120).— An investigation of the solvent powers for 
ai-etyiene of a number of organic liquids shows that tho.se containing 
the carbonyl group are generally the be.st solvents. Organc acids must 
be excluded, however, tlie liydroxyl iu the carboxyl group seeming to 
iehibil the solvent action of the carbonyl. The prosenoo of the 
carbonyl group is not suliicieut, of itself, to account for the solubility, 
since methylal and acetal are vory good solvents. 

It is found that acetaldehyde fulfils all the industrial requirements 
for an acetylene solvent. T. S. P, 

VOL CIV. i. (/ 
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Preparation of Dimethylacetylene [Orotonylene] and Ethyl- 
acetylene from Carbides. Carl Willi Si iilelhtee (B,K, p, 
253802). — When methyl alcohol is heated with an alkaline earth 
carbide during four days at 60 — 120° under a pressure of 50 ateno.s- 
pheres, or during six days in a closed tube at 200° it yields a mixture 
of crotonylene (A^-butinene), CMeiCAFe, b. p. 28°, and ethylacctyleufi 
[A“'butinene], CEtiCH, b. p. 18°. F- C, i\], 

A'^i'-Heptatriene and Related Substances. Cornelis J. 
Ekklaar {Cfmth WeeWad, 1913, 10, 187—189. Compare thi.^ vol,, 
243), — A discussion of tho iniiuence of stiucture on the possibility 
of solidifying unsatnrated Itydrocarlioos. l>y cooling with liquid air 
several butadienes and related substances have boon converted intn the 
solid state. J* 


Vinylacetylene. Richard Wili.statter aud Theodor Wiirrii 
(Ber., 1913, 46, 535— 538).— By the action of dimetbylamine in 
benzene solution on the (libioinide of butadiene, aS-tetramcthyl- 
diamino-A'^-butylene. NJMeo*CH 2 *OH:OU‘Cl]./NMe 2 . is obtaintd, flie 
use of an indifierent solvent, such as benzene, is essential ; with alcoliol 
numerous secondary reactions take place. 

When the corresponding diquaternary ammonium base is distilled in 
a vacuum it is decomposed, and vinylacetylene, CH:C'CH.CII«, i? 
obtained. 

ah-Telramet/njldiamiiiobntylene is a colourless oil with a narcotic 
odour, b. p. 171 — 172° 723 mm., 65— Gh-o^/lT mm., 0-S198. The 
picrate forms needles, in. p. 222—223°; the anrichlvrule separates in 
crystallino needles, id. p. 201° (decomp.) ; the plalmichloride, 2H,j0, 
crystallises in long, ihombohcdric prisms, m. p. 227 — 228°, whilst the 
dimdhiodide forms prisms, decomp. 270°. 

VwyJaceUjltne [^‘^y lutenhiene] melts to a colourless liquid, b, p. 

2 3'/729 mm., and has an odour like acetylene. It forms a greenish- 

yellow copper salt and a colourless, crystalline silver salt, which 
explodes when heated. F, F. A. 


A Catalytic Method of Isomerisation of Alkyl Chlorides and 
Bromides. Pall Sabatier and Mailiie {Compt. reni’., 

1913, 156, 058—650. Compare A., 1905, i, 677).— Barium chloride 
or thorium chloride at 250° causes the decomposition of primary alkyl 
chlorides or bromides into ethylene liydrocarboiis and hydrogeu chloride 
or bromide. These then recombine, when passed over pumice stone at 
200°, giving, not the original haloid, but the isomeric chloride or 
bromide. The resulting liquid is submitted to fractional di&tiilatioii. 
thus separating any of the original uiicliaiiged substance, W. G. 


Trichloroethylene and Some of its Derivatives. Jaloh 
BOeseren [with C. E. Klamek and J. C. de ^ ooot] {liec. trav. cJniii, 
1913, 32, 15— 22).— Unsuccessful attempts have been made to brio^ 
trichloroethyiene and tetrachloroelliylene into reaction with beozo' 
chloride, sulphur chloride, phosphorus chloride, thionyl chloride, 
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Piil^.liuryl chloride respectively in the presence of aluminium chloride. 
( hiiircd products were obtained, except in the case of tctrachloro- 
ttlivlene and sulphuryl chloride, when hexachloroetbane was isolated, 
owing to the decomposition of sulphuryl chloride into sulphur dioxide 
anil chlorine and union of the latter with tetrachloroethylene. 

jlaiium monochlorosulphoacetate, C.,HO.C{81>a, was isolated from 
the product of the action of fuming sulphuric acid (containing 10';j 8O3) 
on trichloroethylene at 88'^. 

When trichloroethylene was added drop by drop to a mixture of 
nitric acid (D l‘5)and concentrated sulphurie acid, cooled by a freezing 
mixture of salt and ice, and the action interrupted as soon as the 
temperature of the product rose but slowly when removed from the 
freezing luixturo, dichloroacctie acid was obtained, together with a 
sulstance, C^llOgN^jClg, b. p. 32736 mm., which, when preserved, 
became converted into colomless, very hygroscopic needles, which 
rrere insoluble in, or decomposed by, the ordinary solvents, and had 
mol. wt, 194 in nitrobenzene solution. When heated with hydro- 
chloric acid, this substance yielded small amounts of nitric oxide and 
carbon dioxide, but neither hydroxylamine nor oxalic acid could be 
detected. Alcoholic potassium hydroxide decomposed 
CI.C'O-N it according to the tqiiatiou: C.2HO.;X.2C]2 + 71vOH« 
0' 3KCi-l-2K2C0g + 4H20-i-N2. With zinc aud cold 

CIC'O^NII dilute sulphuric acid it gave a quantitative yield of 
ammonia. It did not give Liebennann's reaction, Jn 
view of the above propertie.s, the annexed formula is tentatively 
proposed for it. H. W. 

Elimination of Water from Pinacolyl Alcohol, Tertiary 
Butylethylene. W. Fomin and N. SociiAKsKr {Ber., 1913, 46, 
244— 24S), — Pinacolyl alcohol was converted by Couturier (A., 1893, 
i, 245) into a bromide, which, when treated with solid potassium 
hydroxide, gave a mixture of /^ydimethyl-A^-butylene (compare 
Zelinsky and Zelikov, A , JD02, i, 2) with a small quantity of a 
hydiocurbon, b. p. 56 — 59'^, which wa.s described as -butyl 
ethylene. The latter compound has now been prepared from pinacolyl 
alcohol by Tschugaev’s method and ha.s other properties. 

The pota-csium derivative is prepared by adding the alcohol to 
potassium ier^.-amyloxide (compare T^cliugaev, A., 1905, i, 167) and 
then treated with carbon disulphide and methyl iodide. The 7neth>/l 
mnlhate, GgHj^-O'CS-yMe, b. p. IOO712 mm., D;' 1-0228, 
decomposes at 160 — and the purified tert. bul^Ulh^kiie [yy-di' 
^Mhyl-l^-butyhne], CMeg'CHX’Ho, is a colourless liquid, having b. p. 
41 ■2 , 760 mm., D^' 0-6549, and w„ 1-37667. On oxidation with per- 
manganate^ acetone is not obtained, the chief product being aa-di- 
methylpropionic acid, whilst reduction with hydrogen in presence of 
platiomu black results in the formation of /?/? dimetliylbutane. 

J. C. W. 

Decomposition of Heptyl Alcohol at 220^ in the Presence 
of Finely Divided. Nickel. Jacoii BuEsnivEX and G. 11. van Senden 
[P^ec. tmv. chim., 1913, 32, 23—38). — The authors have repeated the 

(' 2 
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experiments described by van Beresteyn (A., 1911, i, 761), vi'hr, 
obtained heptyl alcohol and a substance wbicb be regarded 
w-bexylene, by the reduction of heptaldehyde according to the general 
method of Sabatier and Senderens. Heptyl alcohol, under similar 
circumstances, ^as found to yield n-bexylene, carbon monoxide, and 
hydrogen, the course of the actions being represented by the equations; 

+ CHg-OIl 

= C6 + On theoretical grounds, the authors consider this inteiqire- 

tation to be improbable, and are led to the conclusions ; (1) that heptyl 
alcohol, in the presence of finely divided nickel at 220°, is decomposi rl 
into heptaldehyde and hydrogen (2) that, particularly in the presomic 
of an inert gas, the heptaldehyde is converted into w-hexylcne, 
hydrogen, and carbon monoxide ; (3) that w-hexylene combines with a 
considerable proportion of the liberated hydrogen to form ?rbexrinc', 
and that, in the presence of an excess of hydrogen, all the n-hexylenc 
undergoes reduction ; (4) that heptaldehyde is not reduced in the 
pres^ence of carbon dioxide, and only slightly reduced in an atmosplieiy 
of hydrogen ; (5) that n-hexylene (mixed with n-hesane) is best 
obtained by the decomposition of heptaldehyde by nickel at 220° in a 
current of carbon dioxide, and (0) that 74-116x^116 is obtained by the 
catalytic decomposition of lieptyl alcohol or heptaldehyde by nickel at 
220° in a current of hydrogen. 

Heptyl alcohol was obtained by the reduction of heptaldehyde 
dissolved in glacial acetic acid by means of .sodium amalgam, [Small 
quantitie-s of ^-di-Ti-heTylethyleneghicol \yi-tetru<hc(i'>i&-'ri$ diol'\, b. p. 218 / 
H mm., m. p. 60 — 70°, were obtained a.s by-product. 

Heptyl alcoliol, when passed over nickel at 220° in a current of 
hydrogen, yielded about 62% «-hexane, )7% of a mixture of heptyl 
alcohol and heptaldehyde, and carbon monoxide. In a current of 
carbon dioxide, however, it yielded about 14-5% n*hexylene, 31',^ 
n-hexane, 24% of a mixliire of heptyl alcohol with a little heptaldehyde, 
carbon monoxide, and hydrogen, the change being represented by the 
equation : 30,11^, -OH - 2C«H„ -!- 3CO + 4H.,. 

Heptaldeliyde, at 220° in a current of carbon dioxide, gave about 
24% )i-hexylene, 29% n-hoxane, 10% unchanged heptaldehyde, carbon 
monoxide, hydrogen, and possibly a trace of formaldehyde, Ihe 
quantities of the products obtained agreed with the equation: 
100 C(,Hj 3 *aHO = 45CfiHj2+55CgHi^-l-lOOCO-f 45H.^. At 180°, the 
course of the reaction vra.s similar. 

?i-Hexane was not affected when pas.sed over nickel at 220° in a 
current of carbon dioxide. ' 

aS-Oxid0 from Undecyl Alcoliol. A. Logoixov {/. Ab/sjf, 
Phys. Chem.^'oe., 1013,45, 136— 145) —The action of zinc chlondc 
or 50% sulphuric acid cn undecyl alcohol results in displacomeut oi 
the double linking of tho alcohol and formation of the uS o.rhie, 

CH/[CnJ,-Cli<°%VJ) , b. p. 219-222”, 11;; 0-8G11 (or O SCGT), 

D;'0'8522, LC0 S538. 
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W hen zinc chloride is used, the oxide is accompanied i)y an iin- 
Mtiiiated alcohol, G,|H,,0, b. p. 243—246'", wliich forms a crystalline 
f.iienijlurethiine, CjsHj-OjN, m. p. 49-o’ and is being further 
inrcstigated. 'p_ pj p_ 

Action of a/3-Dichlorobthyl Ether on Mixed Magnesium 
Derivatives. Eoiiejit I.espieao and Drescii (Coaipt. rend., 1913, 
156, 710— 712}.— a/SDichloroethyl ether condenses readily with 
raarnesinm derivatives of ethyl and allyl bromide.s and acetylene, 
firing products somewhat difficult to purify. The compound, 

obtained from the acetylene derivative is a colourless liquid, b. p. 
ISli-l.H^/lS mm., and i.s probably a mixture of two cis- and tmns- 
ifOiiieridc.s (compare Dupont, A., 1910, i, 83). On brominatiou in 
chloroform, it yields two dihroimks, C'ijH,„O.^CI^ Br.j, separable by their 
vnrying solubility, the less .soluble one having m. p, 107—108", and 
the otiier m. p, 71 — 72A These are al.'-o probably cis- and tram- 
i.‘omei'ide.s, \V. Q, 

Compounds of Ethyl Phosphite with Silver Haloids. 
Ati.xAKDER K. Arbuzov and A. V. K vht.vschov (J. Jlmi. Ph;/s. Chem, 
doe., 1913, 45, 79—81). — Derivatives of trrvalent phosphorus of the 
lorm or r(OR)3 form compounds with cuprous and platinous 
haloids, and the author.s find that ethyl phosphite forms similar com- 
pounds with silver haloids. These compounds form colourless, ribbon- 
like ciysials, their melting points being: r(OEt|„AgCl, 4'5— O'o’ ■ 
P(0Kt)3,AgBr, 40— 40-5=; P(OKt)j,AgI, 81— 83'". T. H. P. 

Uranium Formate. Wiluam (Eni.sxF.R de Co.m.nck and Abbert 
Il,ii-S..iun (/la«. .•ioc. chilli., 1913, [iv|, 13, 221— 223).— Uranium 
foi'iiiato is a deliqne.sceJrl, yellow .salt, readily soluble in water. 
-Utempts to estimate the water of cry.sta]lisation were unsucco.ssful, 
owing to the ready loss of formic arid from the salt on prolonged 
desiccation. When calcined in aelo.5ed vissel, tho salt leaves a residue 
of pure uraiious oxide, but, if au open vessel is used, traces of a higher 
oxide are formed. Similar I’esults were jireviously obtained with 
iiraiiiura oxalate {.A., 1912, i, 535). 

M ben boiled with a large quantity of water, uranium formate i.s 
hydrolysed, hydrated uranium trioxide, UO.,211jO, separating as 
a jellow precipitate, which is converted by calcination into the °reen 
oxide, U3O3. 

1 raniurn formate was exposed to diffused daylight dining three 
months in the presence of methyl alcohol. A brown deposit of 
uiauium oxide was thereby obtained, and the strongly acid methyl 
alcoholic .solution was found to contain methyl formate. 

3fiiy little decomposition occurred in similar circutustances in 
^ a presence of ethyl alcohol. Very little formic acid was liberated, 
'xiulst the residue contained only small amounts of mono- and 
^riyaiated uraniniu tiaoxido m'xed with unchanged uranium forin.rte. 

H. W. 
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Preparation of Halogen Formic Esters. E.manu[:l 
(D.H.-P. 254471). — The following halogen formic e.^ters in addition to 
those previously described (this vol., i, 5) have now been preparei] 
Dimtthyhthylcarhinyl chloro-foruiate, a liquid which decomposes at SO-* 
and cannot be distilled in a vacuum; the homologous methyldieth>il 
carhinyl chhro~/or»iate has similar properties. P. M. G. M. 

Distillation and Sublimation of Ammonium Salts under 
Litninished Pressure. Ricn.vRD Escales and Hans Kokpre (/. 
Chem , 1913, [ii], 87, 253 — 279). — Of the normal salts examined tlto 
formate (.% 90 — HO'’), acetate («, 90°), thiocyanate (d, 165°), cyiinate 
{s, IGO — 190'"'), nitrite (s, 70°), and sulphite (j?, 70 — 120°) distil oi' 
sublime under a pressine of 10 mm. without decomposition, whilst the 
propionate {d, 70 — 75°), butyrate ((Z, 70 — <S0°), glycollate {d, IGO'), 
laotato ((^, 140—150°), benzoate (s, 00—130°), and salicylate (s', 
<} 0 — 150°) are converted into the corresponding acid salts, ; 

the temperatures at which distillation or sublimation occurs are given 
in brackets {s denotes sublimation ; d, distillation). When heated to 
300°/l0 mm,, ammonium sulphate and persulphate loso ammonia, 
yielding the acid salts; amuinuium thiosulphate sublimes at 70v 
10 mm., the sublimate consisting of ammonium sulphite. Ammonium 
c.arbonate undergoes complete di.^sociation, whilst carbamide and 
thiocavb^mide sublime in the form of ammonium cyanate and thio- 
cyanate respectively. Of the acid salts, the acetate (rf, 67'"), 

propionate {d, 73°), butyrate {d, 78°), glycoHate ((^, 160°), lactute 
{d, 115°), benzoate (it, 60 — 1 30°), salicylate (s,90 — 150°), and hydrogen 
carbonate distil or sublime unchanged at 10 mm. 

A mixture of normal or acid ammonium acetate and propionic acid in 
molecular -proportions distik at 66 — 6S'‘/10 mm., yielding the add 
ammoniu7)i suit, CH3‘C02*XH^,C^Hj*C0.2H, which forms very deli- 
quescent crystals, m. p. 42 — 13°, and is converted by distillation with 
butyric acid into the ammonium salt, CTT 3 *CO.,*Nn^,C 3 H-*CO,,H. Thi? 
has m. p. 41°, b. p. 72 — 74Y10 mm., and is also obtained by distiiling 
normal or acid ammonium acetate with butyric acid. F, B. 

Decomposition of Certain Acid Chlorides by Aluminium 
Chloride. J.acojs Bueseken (A*«c. trav. cfiim., 1913, 32, 1 — 14),— 
In continuation of the work of Boesoken and Prins (A., 1910, i, 15-; 
1911, i, 173), the action of aluminium, chloride on the chlorides or 
sulphonyl chlorides of a number of halogenated acids has been 
investigated. Normal results wore obtained with acid chlorides 
which did not contain hydrogen or a benzene group, but, in the 
pre.sence of the latter, the reaction appeared to be complex, giving 
resinous products from which no definite compound could be isolated. 

[With P, Hasskldacii.] — iMonochloroacebyl chloride and aluminium 
chloride yielded a hygroscopic, cryslalliue compound, 
CHgCl-OOCl.MClj, 

which, when heated alone or wuth carbon tetracblorido, evolved hydrogen 
(’Idoi'ide, leaving a charred residue. C'arbon monoxide, could not br 
detected in the gas evolved. When heated in chloroform .solution rit 
80°, a small quantity cf a suhslance, m. p. about 175'', was obtiineJ, to 
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u iiich no definite eompositiou could be assigned. SimiUi ly, aliuniniuin 
chloride and chlorofumaryl chloride or « : ^ ; /?-tetrachlo’ropropioiiyI 

fliloride yielded only charred or resinous prodiict.<?, from which a 
definite compound could not be separated. 

[With (^Tlle.) S. vas ijek Tas.] — p-Cldorobenzenesulphonyl chloride 
aud alutnininm chloride gave resinous pioducts. The gases evolved 
contained hydrogen chloride and, generally, sulphur dioxide. 

[With W. J. P. Pelle.] — -/t-Bromobenzcnesiilphonyl chloride and 
aluudnium. chloride yielded a crystalline additive product 

CJf,Br*S02Cl,AlCl3, 

which, when heated at 150— 200'^ evolved sulphur dioxide and 
hydrogen chloride, and left a brown resin. 

'[\Vith P. Hassfxbach.]— b. p. 1587760 mm., 
was obtained by the action of tluonyl chloride on trichloroacrylic acid. 
When mixed with aluminium chloride in carbon disulphide solution, it 
yielded the compound, COlWCCI-COCl.AlClj. which, when heated in a 
cm rent of dry air, gave only tricbloroacrylyl chloride mixed with a 
little alnminium chloride, but no carbon monoxide. Tn the presence 
of aluminium chloride, trichloroacrylyl chloride reacted with benzene 
ard its homologues to form quantitative yields of ketones of the type 
K'CO’CCl.CCl.,, only the chlorine atom attached to the carbonyl 
group being replaced. 

hniiichloropropionyl chloride, m. p. 42'^ obtained from the preceding 
chloride by the action of chlorine in sunlight, when heated with 
!\lutninium chloride at 60^ evolved carbon monoxide and carbonyl 
chloride, leaving a residue from which hexacbloroethane and tetra- 
cliloi'oetbyleno were isolated, decompo.sition occurring according to the 
Equations: (i) COVCCi./COCI =CO + C,C4 (U) CCI3-COI./COCU 
C00I., + CX4 When treated with alumiDium chloride in tlie'p^^s&nce 
of benzene, pinUickloroprojnophmoue, COPh-OGI /CClg, m, p. 86^ was 
ohtainfid when the reaction was continued until one molecule of 
hydrogen chloride had been evolved. When, however, reaction was 
continued until two molecules of Ijydrogen chloride bad boon evolved, 
tetrachloroethylene and benzophenone were formed. The presence of 
tlie latter may be due to dissociation of pontachloropropionyl chloride 
into tetrachloroethylene and carbonyl chloride, and condensation of 
the latter with benzene, or peutichloropropioplienone may be decom- 
iwsed by aluminium chloride into tetrachloroethylene and benzoyl 
chloride. The odour of the latter is perceptible when pentachloro- 
propiophenone is warmed with a little aluminium chloride. H. W. 

Montanic Acid and its Derivatives, ilccri Uvax and Joseph 
Aui.ah [Proc. Hoy. Irish Acad., 1913, 30, 97 105. Compare A., 

flDD, i, 629).— The authors have prepared a series of derivatives of 
montiuic acid, the foraiuhe of which are in agreement with the 
ctiiiula, for montanic acid itself, thus confirming the 

pcviomswork of tlyan and Dillon (A., 1909, i, 629), and Kaslerfield 
‘ind Taylor (T., 1911, 99, 2302), in contrast to that of Hell {Zeilsck 
Chem., 1900, 13, 556), von Boyon (A., 1902. i V2), and 
bi^c'iirciclj, ^ \ 

Methyl montujtate, prepared by boiling montanic acid with methyl 
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alcoliol in tlie presence of sulphuric aci<l, erystallises in white, curved 
needles, m. p. 66°. The similarly crystallised ethyl and M-yropyl 
esters have m. p. 64 — 65° and 63*5° lespectively. 

DimtthyJkefiiacosyharhinoli O^yHg.'CMPg'OII, obtained from lucthyl 
montauHte and magnesium methyl iodide, has m. p. 63 — 64° whilst 
the corresponding diethyl and diphenyl derivatives melt respectirf-lv 
at 59 — 60° and 56°. When ethyl montanate is treated with ;>lironio. 
toluene and the resulting product subjected to steam di.stillaiifni, 
the residue is found to consi.st of the unsaturated hydrocarbon^ 
0 . 3 -Hp^!C(C^H^Me) 2 , m. p. 47° When, however, the stsam distillutioii 
is omitted and the pro<luct purified by repeated crystallif-ation from 
alcohol, it can be separaled into two portion.^, the major part con^isl- 
ing of the above hydrocarbon, the minor part of di-'^-tolylheptncoiyl. 
cnrhinol, m. p. 51—02°. The action of an ethereal solution of magnesium 
a-naphthyl bromide on ethyl montanate appears to yield a mixture of 
di’a naphihylheidacosylcmdtmol, m. p. 57 — 58°, and. probably, a-naphthyl 
hppiacosyl heione, m. p. 51—53°. These substances 

can bo readily separated, since ihe former dissolves very sparingly in 
hot methyl alcohol, in which the latter is readily soluble. 

Unsuccessful attempts were made to isolate montanyl chloride io the 
pire state by the action id phosphorus tri* or penta-chloride on 
montanic acid. The product obtained had m. p. 63 — 65°. it was 
transformed by concentrated aqueous ammouia into montanamidf.^ 
ni. p. 109°, small quantities of a substance, probably montaiionitrile, 
ni. p. 60 -65°, being simultaneously formed. 

Attempts to prepare ceryl alcohol from montanic acid were unsuc- 
cessful, owing to tl e dithculty of isolating hepiacosyhnethulureihm 
from the product of the successive action of liromine and sodium 
methoxide on montanamide. The converse operation (the pi'epnnttioii 
of montanic acid from ceryl alcohol by the malonic ester suiiliesh) 
could not be effected, since cerylmalonic ester could not be obtained 
from cer\l iodide and sodiomahnic ester under the most varied cuu- 
ditions. ' Ceryl iodide, C.^.lf^.1, m. p. 55—50°, was obtained by the 
action of iodine and rod phosphorus on ceryl alcohol. H. W. 


Action of Thionyl Chloride on Certain Lactones. riiiui'PE 
BAKiiiKU and llsrE Locquin [Bull. Boc. chim., 1913, [iv], 13, 
223 — 229). — A crilical sui vey of the action of thionyl chloride, on 
organic substances is given. The authors have investigated the effect 
of boiling certain y-lactone-s (1 mol.) in benzene solution with thionyl 
chloride (M mol.). The product of the reaction was poured into 
excess of methyl or ethyl alcohol and subsequently examined in the 
form of its methyl or ethyl ester. In these circumstances, thionyl 
chloride transforms the -y-lactones employed (except coumaiiu) into 
esters of y-hydrcxy-acids according to tho scheme ; 

R-CU-ClIvCTI.-COCl 
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h. p, 80— 8 I 7 I 2 rurn. (compare Neugebauer, A., 1885, 051), from 
wliit b a phenylareUtaue could not be obtained. 

y-Phcnyl-y-butyrolactone, m. p, 37—387 b. p. 175—176711 mm. 

(Jayne, A., 1883, 472; b’ittig and Leoni, A , 1808, 
prepared by the condeiis,iiion of bromo- 
CHPli-CHjx^ I acetophenone with ethyl sodiomalonate and saponi- 

I tication of the crude f)rodnc.t with alcoholic sodium 

t'HPh'OHa'^ I hydroxide at 160^. At the high temperature 
ij •— CO hitter substance prob.ibly acted as a 

reducing agent. In addition, stnall quantities of 
henzoylpropionic acid and of a neutral sub'iianc't, m. p. I'JO — 102^, prc- 
biijly a dilactone (annexed formula), were obtained. When acted on 
successively by thionyl chloride and ethyl alcohol, y-phenyl y-butyro- 
lantone yielded ethjl yhjdroxi/-y-phei(i/lbut}jrat(>., h. p. 158—1607 
17 mm. 

Coumarin did not react with thionyl chloride under the conditions 
employed. H. W, 

Action of Thionyl Chloride on Certain Lactonic Acids. 
PniMri’K BARBiERaiid Be.ne Wqui.n’ .SW. c//im,, 1013, fiv], 13, 
220- 236. Compare preceding ab^ract).— The experimental con- 
ditions cha«eu were the same as those previoimly dc.scribed {loc. cit.). 
In these circumstances, thionyl chloride does not cjiuso a rupture 
of the lactonic grouping, the product of the reaction being the lactonic 
add chloride. This result is uot influent ed by the use of an excess of 
thionyl chloride. 

Mcthylparaconyl chloride, b. p. about 10 mm., obtained by the 
action of thionyl chloride on nieliiylparaconic acid, was converted 
by methyl alcohol into methyl metlniJ pamconaU^ b. p. 115 — lltVV 

II mm. 

In similar circumstances, tcreluc acid slowly yielded the corre- 
sponding chloride, b. p. 113712 mm., from wbicK m*thyl Urtlaif., 

b, p, 148—14071” nim., wa.s obtained. 

/f/5*Diniethylbufyrolactone y carboxylic acid (Pcikin and Thorpe, 
T., 1890, 75, 56) gave t!ie corresponding chloride, which, when 
treated witli methyl alcohol, yielded the mtihyl c.-tcr, b. p. 149 — 150 '/ 
12 mm. 

8imilarly, terpinylic acid formed (erpenyl cldoride, methyl 
teipciiylate, b. p. 145 — 147 • 15 mm., and ethyl terpenylate, m. p. 
37 5^, b. p. 174 — 177715 mm. Fittig .and Levy (A., 1890, S7.'>) give 
b. p. .30.17ordirary piessure, wliereas {Simon>cn (T., 1907 , 91, 187) 
fouiid 169 — 171715 mm. 

Plienylparaconyi cliloride, prepared by the action of thionyl chloride 
on anhydrous phenylparaconic acid, ui. p, 106 ’, 1153 121^ (compare 

3ayno,A., 1883,473 ; Fittig and Udders, A.. 1890, 62 1 ) yieldeii, when 
dtcompoi-ed by water, the acid, m. p. 99b With methyl alroliol 
R yielded methyl pheirylparaconatr, lu. p. 69 -Tt-'’, b. p. 211' 14 mui. 
iu the case of jhenylparaconic acid, small quantities of polypl eny!- 
frutcmic acid, m. p. 179', weie also isolated. 

liiG authors have attempted unsuccessfully to tepeat the previously 
recorded tran^fonnation of terebir! and pbenvlparaconic acids into the 
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anhydrides of cis-o : 3-dimethylcyc/opropane-l : 2-diearboxylic acid and 
cis-3-phenylc»/ci?opropanc-l ; 2-dicarboxylic acid (A., 1911, i, 722) under 
tbe action of thionyl chloride. They now attribute this result to tiio 
presenco of some impurity in the specimen of thionyl chloride used, 
and point out that the substance is frequently coolaminated witi, 
phosphoryl chloride, stannic chloride, sulphur trioxide, otc., to tlie 
presence of which tbe irregular re.sults frequently obtained by tbu 
application of the reagent are ascribed. H. \V. 


vyy-TrichloronS-hydroxybutyric Acid and yyy-Trichloro 
crotonic Acid. Xakl yon Auwers and M. Sch-midt {/ kr ., i;ii3^ 
46 , 487 —494. See following abstract). — yyy-Ti'ichlorO'/3-hydroxy. 
butyric acid, ni. p, IIS— 119^ (von Thurnlackh, A., 1892, 429), is he-t 
obtained by gently boiling a mixture of malonic acid, chloral, m] 
acetic acid for several hours ; a certain specimen of malonic acid, 
although apparently jiormal in all other respects, always failed to 
this reaction. Tiie substance cati be distilled alrno.st undecompo.sed in 
small quantities, b. p. 181 — ISS^IT mm. ; methyl ester, rhombohodral 
crystals, m. p. Cl— 62'^, b. p. 135— 1. ‘16713 mm. ; ethj/l ester, silky 
needles, m. p. 56— 57^ b. p. 143—144712 mm. ; the aceti/l derivative, 
needles, m, p, 97 — 90®, gives an oily melhi/l Qster, b. p. 130713 nim,, 
Di‘'^ 1-3937, 1'46S15, and an oily ethjl oster, b, p, 134®/10 irm,, 

Di^'* 1'3395, -/iU' 1-46458. All endeavours to produce a aubstsiiicOj 


ClI elimination of hydrogen chloride from the tri- 

chlorohydroxybutyric acid were fi-uitle.ss. 

The method described by Kotz (A., 1907, i, 707) for the preparntioii 
of yyy-trichlorocrotonic acid i.s found to yield the above tricbloro 
hydroxybutyric acid, and the m. p. given for the siib.stanee (loc. cit.) 
agrees with that of this acid. It is now found that the elements of 
water can bo eliminated from tiichlorohydroxybutyiic acid by he.Uirij; 
with acetic anhydride and sodium acetate ; the re-siiltant yyy-trichhro- 
crotonic acid forms needles, m. p. 113 — 114®, b. p. 143 — 146® IS mui.; 
it immediately reduces pota.=;siam permaiigauate in the cold, and i.'' 
rapidly decompo.sed by hot water with formation of hydrochloric acid, 
The potassium and silver .salts were prepared, the Utter of which wli^n 
heated in benzene on the water-bath eliminates silver chloride with 
the formation of a mixturo of substances mainly complex, but possibly 


containing a little of the lactone^ 


The acid forms an 


oily 7)ieth>jl e.ster, b, p, 85-4712 mm., D;'"' 1'3968, 1 '48975, and au 

oily ethjl ester, b. p. 100-5713 mm., D{‘ ’ 1-3375, nl7' 1-48G93. 

From the above results it follows that the group “CClj oxeits no 
special .spectrocliemical influence. h). h. J. 


The Constitution of the Chlorides of 1:2- and 
carboxylic Acids. Karl vox Alhvkr.s and 51. Hcji.midt {/ kr .,^ ll'K), 
40^ 457 — 487). — Tlie consideration of tlie spentrochouiical elfeci^t ol 
chlorine in organic substances (von Auwers, A., 1912, ii, 1015) i' 
extended to the question of the structure of .such acid dicldni-ide? 
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a- succinyl and phthalyl chlorides (compare Scheiber, A.. 1012, i, 550 ; 
‘,,}ioiber and Koothe, A., 1912, i, 701 ; llredt, A,, 1012, i, 411 ; Ott, 
1012, i, 828). The decision of Biuhl as to the symmetrical 
structure of phthalyl chloride {Ber., 1907, 40, 884, 896) is based 
on too little experimental evidence to be entirely satisfactory; an 
investigation of tlie specific exaltations of the refractivity and dis- 
persive power of various acid chlorides nevertheless indicates the 
(orrectness of this view. 

A comparison of the chlorides and ethyl ester.s of crotonlc, benzoic, 
find cinnamic acid shows that the exaltations in specific refractivity 
iftand in the order acid > chloride > ester, whilst for the dispersioa 
the exaltation is least for the ester, the free acid and the chloride 
being approximately equal. Phthalyl chloride shows no exceptional 
exaltation when compared with ethyl phthalvte, the values in fact 
being in good agreement with those for the corresponding derivatives 
of benzoic acid; the results, however, when compared witli those 

ciloiilated for the unsymmetrical formula would 

iniiinate an improbably large exaltation. 

The ethyl ester and chloride of fiimaric acid exhilnt exaltations 
approximately equal to tlioso of tho corresponding phtlialic acid com- 
poiiucls; fsophthalio ester and chloride have exaltations appreciably 
higher, but this is probably to be attributed to the eft'ects of .structure 
Uoiiifirisai. .MaUyl chloride could not be obtained sufficiently pure for 
spectrocheuiical investigation. 

In order to throw further light on this question, most of the chlorides 
of the oxalic .series of acids were examined from oxalic lo sebacic 


acid, and no exaltation was observed except a trace in the ca.«e of 
oxalyl chloride whicli may he attributed to the -CO*CO- group. 
Siiccinyl and glutaryl chlori«le must therefore bo entirely of the 
symmetrical dichloride structure. 

In the absence of pure, simple derivatives of the dichlorolactone 


inolocnle aS dichloro-y-valerolactono, 


CHOl-CO y 

ClTyCIl(CHXl) 

(Leuchs and Glua, A., 1912, i, 6U3, 604), was investigated arid com- 
pared with the lactones of S-methoxy- and ^-othoxy-y-hydroxy valeric 
acids, and w Ah methyl a/J-butyleneoxide-S-caiboxylate. All were found 
to he 0 [ilieally normal. It is therefore probable that the hypothetical 
(lichioroUctoiiic structure for succinyl and phthalyl chlorides would also 
he optically normal. 

'/•ef«-Camphoryl, /-/cazis-c.aTnphoryl, r/-chIorocamphoryl, and debydro- 
cauiphoryl chlorides from their specfcrochemical behaviour are probably 
all iiorniai acid chlorides. The first and tiiird named certainly exhibit 
a certain iiegati%’e exaltation, but as this is also to be observed with the 
roiresponiling esters it probably arise.s from the ^em-dimethyl groups 
{h-h this vol, ii, 261). 

A I'oinparisou of tlie chlorides .and esters of clilorofuinaiic and 
fiunaric acids shows a similar exaltation in the ehliuide and , ester 
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of each acid, thus iiuJicatiiig the normal symmetrical structure of t}ie 
chlorides. With cliloromaleyl chloride, however, the molecular rofiao 
tion i.s below that of the isomeric chlorofumaryl chloride, and is 
sijrt einent with that calculated on theoretical grounds for the struci.uie 


; the lactonic formula is also favoured by a consid&nuioti 


of the mohcular volume (Ott, loc, cit.). The structure of plitlmlyl 
cbloi'ide, on the other hand, is almost certainly the symmetrical one, as 
is indicated by recent chemical and physicochemical investigatio^^^^ 
(Scheiber, loc. cit. ; Ott, loc. cit.) atul by the present confirmation of 
-BriihL’s results. The constitution of the chIori<les of the isoijjyiia 
camphoric acids, chlorocamphcric acid, and dehydrocamphoric acid is 
also derided in favour of the symmetrical acid chloride form (compare 
Scheiber and Knothe, loc. cit.). 

Succinyl chloride gave curiously variable results for density, refrac- 
tion, and dispersion, probably due to some dilllcnltly removable 
impurity ; a specimen regarded as pure, indicated a true acid chloridtj 
structure, as already suggested by Ott, 

The following substance.s were examined, but only the refraction 
for sodium light is quoted below; fclie original paper gives the vahios 
for the a-, ji-, and ylines also. 

Acetyl chloride, b, p. 51— 52”, T);"*' 1'1080, 1'38S31 ; fsovnlervl 

chloride, b. p. 1 14 5 — 115 *).77l mm., ()'i)854, Jt],"'* I'llStl; 
crotonyl chloride, b. p. 117 — 120'^/754 mm., 1'0832, k}; '' 1'46U01; 

methyl a/3-butyleneoxide-8 carbiixylate [yS-oxidovalerate], 


r0731, 'irl!' l'4'i5SD; £-methoxy-y-valerolactoue, Df'' l'I*2n5^ 
1‘44533; o-elhoxy-y-valerolactone, 10713, ITlO^'i; 
q 6 - dichluio - y- valerohicloiie, I'^’" I'lSO?, l'4'jb24 ; uxulyl 

chloride, h. p. 60 — 61', r4S34, ?*[;■' r433i)5 ; maloiiyl 

cliloride, b. p. 58‘^/26 mm., i‘45(.i5, 1'45973 ; .siUTinyl 

chloride, b. p, S8’8”/ll) inm , 1)‘,''- h3948, nj;’* 1-47348 ; glutarvl 
chloride, b. p. 107 — 108”;1G mm., .t);'' 1-3221, 1-47281; subeiyl 

chloride, b. p. 149 — 150‘712 ntm., 1-17IS, T46847 ; s^cbacyl 

chloride, b. p. 168 — 170'/1C mm., j<u'‘ 1-46836; fumaryl chloiidr, 
b. p, 158 — IGO”, 1-5O038: chiomfutnaryl chloriJe, 

b. p. 87 — ST'o'/'dS mm., P'p- 1-5653, ?/[;'' 1’52172; ethyl chloro- 
fumarate, b. p. 135 — l.'U>‘7T7 mm., D^' 1'18S6, l-457b2; 


nns chlororaalcyl-thloride ( 1 1 OU, loc. c'L V b. p. S2-2 — 825 / 

X'-'L'i '-■vj y 


26 mm , J)y ' 1-6055, 7']^ 1 51362. 

Benzoyl cliloride, Df '' 1'2105, 1-55376; cinnamoyl cijlon(i:'i 

b. p. 131/20 mm., Df '* 1T617, 7/f'"' 1-G1364; phtl alyl ciibridp, 
b. p. 156 — 157^^,23 imn., Df- D4081, -//f' 1*57099 ; ethyl phtbalate, 
b. p. 163—103'^ 7 mill., Df " 1-1202, ' 1-50293; I'.sophlhalyl chloi idpi 

m. p. 40 — 41” Df^ 1-3880, 1-56999; ethyl isophtbalatu, ti. p. 

170 — 170 5”;24 mm., Df- |-|239, /df'' 1'5(KS15; cl-ciVcauiplioryl 
chloride, b. p. 144-5 — 145'5”/17 inm., li'i 1-2446, j-I';''' 1-50133; eibyi 
i/cd-j'^camj-borate, b. p. 150 — 152”/8 mm., 1)/'" I'ldHS, I'lddi-i; 
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/./;Yms-camphoryl chloride, b. p. 153 — 154'’ '2-1: mtti , Df'"' 1-2270, 
j,; ;■ 1'498S0; etbyl ^-irrwis-camphorate, b. p. 155 — 157''’;20 mm., 
j) 1 0282, wi,"’ 1-45454 ; ^/-ohlorocamplioryl chloride, b. p. 152 — 152 5'^/ 
17 Him,, Dl'’' 1-3219, 1-50797; rf-dehydrocamphoryl chloride, 

p 160—161732 mm., Df^ 1-2176, I 50433. I). h\ T. 

preparation of Terpenylic and Tereb'c Acids. IIknk Locquin 
niuU. .Sjc. chvn^i 1913, [iv], 13, 166 —169). — 'I’leinanfi and his collab- 
oiatora (A., 1895, i, 548; 1896, i, 3S5 ; 1897, i, 81) have suggested 
tnelheothylheptanonolide yields tcrpenylie acid on oxid.itiou by 
fliromic acid, and terebic acid when oxidised by nitric acid, and may 
he used as a source of these two acids. The author- finds that on 
oxidation by nitric acid, terpenylic acid is the chief product (58-2% of 
tlie theoretical), the yield of terebic acid (18-6% of the theoretical) 
hdiig sniall. Tho preparation and separation of the two acids are 
de.'Ci'ibcd. T. A. H. 

Attempts to Synthesise Monosobstituted Paraconic Acids. 
PiiiLiri'E Bakhier and RenI: Locqui.n {BnU. Soc. chan.. 1913, [iv], 13, 
161 — 166 . Compare A., 1911, i, 708). — The only method hitherto 
iivailiible for the preparation of these acids is that of Fittig (A,, 1890, 
i, 5Soj, which gives poor yields when aliphatic aldchydc.s aro u.sed. 
The authors have modified Reformatsky's reaction for the production 
of /J-hydroxy-acids (A., 1896, i, 128) with a view to preparing mono- 
substituted paraconic acids by this means, hub the yields are poor, only 
of the theoretical yield of t.sopropylparaconic acid being obtained, 
ami 12"oof tho calculated yield of hexylparaconic acid, Tho lattor 
add had m. p. 79—80'^, which is 10^’ below that recorded by fSchneegans, 

T. A. il. 

Preparation of Strontium Cholate. Knoll k Co. (D.R.-P. 
254530 ), — .'<lron(.inm cholate, ((7^Hg^p,.),,Sr,l0ll/), colourless, hair-like 
tuft> is readily obtained when an alcoholic solution of cliulic acid is 
hyuted with an aqueous solution (or suspension) of strontiiim hydroxide ; 
it lias an important therapeutic action. F. M. G. AI. 

Oxidation of Aldehydes by an Aqueous Solution of Bromine. 
Ehnest AsDEiiSOX {Amer. C/itm. 1913, 49, 179 — 184). — It is 
usually supposed that the method used for converting aldoses into 
the coirespoiiding acids by oxidation with aqueous solution of bromine 
i.s not applicable to tho ordinary aldehydes. In order to test this 
quG>tioii, several ahlehyde.s have been subjected to the action of 
broiiiiiie, and the oxidation products isolated. The result-i show that 
whiht benzaldehyde, acetaldehyde, paraldehyde, and formic acid give 
good yields of the corresponding acids, namidy, benzoic, acetic, and 
oarboniL', lormaldohyde and aldol are oxidised to only a suiill extent, 
and £ tlii yialdeliydo ami chloral not at all. 

Acetaldehyde was found to give 7RV, of the theoretical yield of 
acetic acid; benz ildeliydc, 80;„ of benzoic acid ; par.ioctaldehyde, S6'\; 
of acetic acid ; and formic acid, 80',o of carbonic acid. K. G. 
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Glyoxal. Carl T). Harries (7>er., 1913, 46, 294— 296. Compare 
A,, 1907, ij 183). — Polymerisation of gl)'oxal is accelerated by ihf, 
presence of moisture. When technical glyoxal which has been (Iri.-d 
over phosphoric oxide at 95“ is distilled alone, the unimolecular coiu- 
poimd is obtained. It is claimed that Meisenheimci’s depolymerisation 
of methylglyoxal (A., 1912, i, 831) Wiis foreshadowed in the above- 
mentioned paper. J. C. \V. 

Catalytic Preparation of Ketones. Jea.v D, Skn!>erf,ns {Avu, 
Chhn. Phys.^ 1913, [viii]. 28, 243 — 344). — A iv.sumc- of work alrcmlv 
published' (A., 1909, i, 286, 627 ; 1910, i, 11, 179, 489; 1911, i, 13 .; 
302; 1912, i, 537). H. W. ’ 

The Synthesis of Sugars by means of Radioactive 
Emanations, duuus Stoklasa, Johann Seijor, and Wenzel 
ZnoBNK'Kv {Compt. rend.y 1913, 156, 646 — 648. Compare A., lOU^ 
i, 178, 7b9). — As with ultra-violet rays, so under the influence of 
radium emanation hydrogen and carbon dioxide react in the presetiffi 
of potassium hydrogen carbonate, giving formaldehyde, which in thn 
presence of potassium hydroxide polymerises and gives reducing sugurj;. 
No formates could be detected during the reaction. The sugaif; 
forined are a mixture of hexoses giving phenylosazones, separable into 
two fractions, one,m. p. 198 — 199“ and the other, m. p. 178“ Unlike 
the sugars obtained in the photochemical synthesis under the influence 
of ultra-violet rays (compare A., 1912, i, 606), these sugars are 
optically active and have [aj, +17-58“ By dj.stillation with liydio- 
chloric acid indications of the presence of a pentose were obtained. 

W, (1. 


Preparation of S-Dimethylainino-A-'-fsoamyleDe and d-Di- 
methylamino-A'-butylene. Farbe.\fabriken voh.m. Friedr. Baveh 
it Co. (llPt.-P. 2.54529. Compare A., 1912, i, 742, 781 ; and Euler, 
A.. 1897, i, 585). — t J)intelhyhiiiuno-\' iioainylene, 

a colourless liquid, b. p. 113 — 116“, and' identical with the so-called 
“/S-methyldimethylpyrrolidine’' (Euler, loc. ciV.), can be prepared by 
heating y-hydioxy'/^-methylbutyldimethylamine with concentrated 
sulphuric acid (3 paits) duiing three to four hours at nr wiili 
50% sulphuric acid (5 — 10 parts) during ten hours at 150 — 1G(U 
h-Dwielhylammo-^" -butyhiie, CU.^iOH'CH./CH.^'NMeg, a eo!o\iilrss 
liquid, b. p. 94 — 96 ', is obtained in a similar manner from y-hyilroxy- 
butyldimetbyluminc with 20—30% sulphuric acid (5 parts) at 20U^ 
during ten hour.«. 

These compounds have an odour of coniine, and find employment ia 
the preparation of isoprcnc and erythene. F. IsL G. M, 

Preparation of S - Dimethylamino - y - dimethylbutan - /d - ol. 
Farbesfabkikkn vokm. Friedr. Bayer A- Co. (D.K.-P. 254713), - 
When methyl tctramethyldiaminoii-opropyl ketone (following abstract) 
is boiled during one hour with 20% sulphuric acid (4 — 6 pirt-'/. it 
furnishes dimethylamino-^-acetylallylene, CH.^iCAc’OH^'NMe.,, which 
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oil rcduclion {jives rise to S-dimethylamino-y metlijlbiiliiri ol (A 
ini I, i, 59S)i a ooloiirless oil, b. p. 67—69717 ram. F, IT, G. m‘ ’ 


Preparation of Amino- and Diamino-ketones of the 
Aliphatic Series. FAiiniisi'AmiiKii.N- vouji. l'’iiiEiiii, li.wni * Go 
(iu;,-p. 254714. Coiijp.ire A., 191 1, i, 598, and [iroccding abstract).' 
.^tVlien (limothyiarmiiometliyl alcohol, Oil-Olf ,-NJIo or totra- 
nKtliyldiaminomcthane, .are conden.se.rwith arctone 

(m Its homologues), the following rcattions take place (I! = liydrogen 
(ir nlkvi). ” 

1 . tlHj-OO-OH.R + OH-C'H.,-KMe, ^ 

(jitj-CO-OH li •OH.rNMe, -f 11,0 

2. t;Hi,-CO-CIlJl-fNMe2-CIIj-NMe,= “ tt- 

I>.'HMe,^"+CH3-C0-CHl!-CH,-Is,Me, 

The following compounds are described ; dimethyl-/?.aceu’lpro|ivl- 
auiiiic (/oe. cit.), b. p. 51 — 51-.57i3 mm. ^ ‘ ' 

^ji-A:elylm>AhyhrimetkylmeMrawetliyldiamrnf, [mtlkijl telrunulhuldi- 
(aimolevt.dmttjl keloms], CH 3 -(,'(.»-CrMe(CTlj,-N .Me.,).,, a colourlet.s 
vitciuns oil, b. p. 110 — 112“/lb mm., from met liyl ethyl ketone and 
diiiiefliylnminometbyl alcohol. 

li-Acetyleiliyldimet/iylamine [methyl 'Hmih/lamimelhyl ketvne] 
CHj’CO-CH^'CIfj-XSfej, 

a colourless oil with astrong anmn iiiiical odour, li. p. 57 5,2'nT8 mm ' 

anil ji-acdykrimethylemietramethyldiimine [methyl letrwmeihyidmmini 
mi/mpyl ketone], CHj-OO-CI^CHj-N.Me.,)^, a colcurles.s, odourless, 
viscous oil, b, p. 96 — 98“/! 6 mm. 

Tliese compounds are employed in the preparation of erythrene and 

F. -M. G. M. 


Preparation cf Urethanes of Tertiary Alcohols. Emanuel 
J ltKCK (U.lt.-P. 254472. Compare this vol., i, 5).— U is found that 
the halogen lormyl esteis described pieviou.-ly can be readily converted 
by the action of ammonia or substituted amiuoiiias into methanes of 
tertiary alcohols : 

0K'C0-C1 + 2NHK,1!, — > OR-CO-Nlt,Tl.,-uN:Ha R.,HCI 
''•here KO is a tertiary alcoholic group, and It, and R.,‘ livdrogen 
alkyl or aryl groups. -jo. 

Diiuethyletliylcarbinyl cliloro formate with alcoliolic ammonia 
lumi.-hes a methane, coloniless needles, ui. p. so— 87 ■ an ethyl 
weihmie, a colourless oil, b. p. 89713 mm., and 86-, 1 1 mm.’- a i.henyl- 
mlhane, colourless crystals, m. p. 44—177 b. p. 146" 9 mm, ; a methyl- 
I'knylmelkme, a colourless oil, b. p. 133’, 13 mm., and with p-pl.ene- 

tuliiie ,a p eihcxyphenylurelhane, colourle.ss needles, m. p. 88 90“ 

whi st inethyldiethylcarbinol gives rise to a urethane, coloiii-less 
iieedle:-, m. p. 61“’, and a phen^luretheme. F. M. G. M. 


Pormamide Under the Influence of the 
'lent Electric Discharge. The Question of Mitrogen Assimi- 
ation, M-altiieu LGb {Her., 1913, 46, 684-697).-ln the course 
• OHIO e.xpcnmetUs ou the iiilluence of the electric di,-cliar<'e 
various combiDations of moisb carbon dioxide, carbon monoxid” , 
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alcohol and ammonia, with or without oxyjren or air, the only com- 
pound obtained which could be regarded as of interest to the problem 
of nitrogen assimilation was hexamethylenetetramine {A,, 1909, i, 760). 
Further investigations on the behaviour of this compound towaids 
oxidising and reducing agents, and tow.irds living yoast, showed that 
it bad no relation to the aniino-acids, and, therefore, throws no liyht 
on the general question. The discovery of T^osanitsch and Jovitsehitsch 
(A., 1897, i, 179) that ammonia and carbon monoxide produce form- 
amide led the author to reg.ard this compound as an intermediate stage 
and to try the effect of the silent discharge on the dry substance and 
on an aqueous solution, both boiling under reduced pressure, In tlie 
former ca?c, oxamide was deposited on the sides of the discharge tube 
and in the latter, as would be expected, ammonium oxamate. .Some 
reduction was therefore necessary in order to arrive at glycine. 
Previous experience had shown that water itself is a reducing agent 
under these conditions (A., 1900, ii, 324), whilst the rc.acLioLi 
CO 4- HoO — CO., + lij had also to be considered. The resolution of 
some forinamide into carbon monoxide and ammonia was to be 
expected, and, indeed, an e.xaininatiou of the gases liberated during tlie 
experiment proved the presence of these substances, The existwijcc 
of glycine in the product, after the removal of ammonia, was unque»i- 
tionably demonstrated by the formaldehyde test of Sotensen, the 
“ deaminising '* method of van f^lyko, the reaction with trikoto- 
hydiiudene hydrate, and the formation of the napljtlialeiiesulphonyl 
compound (K. Fischer and Bergell, A., 1903, i, 24). 

The presence of glycine could aUo be observed on repeating the 
e.xperiment with moist carbon monoxide and ummunia. The formation 
of glycine from carbon dioxide {which break.s down into cirboii 
monoxide under the influence of the silent discharge), ammonia, and 
water is therefore a process of reduction, and the oxidation of glycine 
should lead to these or intermediate products. UaUey has shown 
that tlie products of the action of permanganate do, indeed, include 
fonuamide and ox.imic acid (A-, 1898, ii, 5*29). 

The reactions may be formulated thu.s: 

(T) 2CO„ + 2NH3 + H.p— > 2H-CO-XH^ + H.p -f 0,.. 

(IT) 2H'ijO*NH..+ H/) — > IsH^-CO’CUUNH^ + H^. 

I 

4 

Kivcir/cooxiij-bo. 

Reference mu.st be made to the original paper for the experimental 
detail?, but it may be said that the amount of oxamide accumiilatecl 
daring twenty hours from 20 gram.s of dry formamidc, boiling at 
110'^/ 15 mm,, was about 0 05 — 0’08 gram, whilst about 0 01 gram of 
ammonium oxamate was obtained from a 5 — Ub!.', solution during the 
same time, the glycine prc.sent being comparable with a 0 Ol'o solution, 

J. C. W. 


The Diamide of Sulphoisobutyric Acid. Jacob Moll V.\.v 
Ch.\kaxte [Htc. trav. chim., 1913, 32, 90 — 9G. Compare A., 1'JOj, i, 
16). — Kiilph{)7’.s'obiityi-odianiide, NH,,'8O2‘Oi\Te„'0O‘NHj,, was obtained 
by passing ammonia into a cold methyl-alcoliolic solution of methyl 
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chlm-osulphoisobutyrate. It decomposed without melting at about 
340 . At 17°, one part ot diamide dissolved in 201 '8 parts of water, 
whilst at 100° the solubility was one part in 24-D. It was insoluble 
in the other usual solvents. Attempts to condense it with carbonyl 
rhloride, in the presence or absence of a catalyst, were unsuccessful. 
Similarly, ozalyl chloride, alone or in benzene solution, was without 

ivetion OD it. 

Xo determine whether it was possible to c.mse a sulplionamide to 
leact with ozalyl chloride, a solution of benzenesulphonamide and 
osalyl chloride in benzene was boiled during two and a-half days. 
Hydrogen chloride w.as slowly evolved, and diplmi/hulphoiwmmide, 
CjO.ilNH’SOjPh),, formed. It had m. p. 256° (corn, flight deeomp.). 

H. W. 

Extraction of Glutamic Acid Hydrochloride and Betaine 
Hydrochloride from Molasses Besidue. Huoo Stoltzenbeko 
ijltr., 1916, 46, 557—566. Compare A., 1912, i, 680).— Molasses 
residue is mixed with hydrochloric acid and subsequently saturated 
with hydrogen chloride. The crude hydrochlorides which are pre- 
cipitated are treated with alcohol and hydrogen chloride, whereby 
glutamic acid hydrochloride is converted into the readily soluble ester 
hydrochloride. The solution of the latter is concentrated to a .syrup, 
the residue boiled with water, the solution filtered from hiimin, 
decolorised, and concentrated until crystallisation begins, when it is 
again saturated with hydrogen chloride, whereby glutamic acid hydro- 
chloride is precipitated. This has m. p. 213° when rapidly heated, and 
is shown to be partly lacemised, the highest observed value for 
[a]!,' being -1-26T5° in 10°o hydi-ochloric acid solution, whereas 
diogfried and Schutt (A., 1912, i, 952) ob.served -1 34-89°. Purification 
by transformation into the barium salt and sub.sequeut repreeipitation 
of the hydrochloride effected no improvement. The filtrates obtained 
after removal of glutamic acid hydrochloride deposited, on evapora- 
tioii, betaine hydrochloride, and contained also a strongly acid substance, 
which could not be obtained in the crystalline state. 

The remainder of the paper consists of a reply to the critici.sms 
hfouglit by Ehrlich (A., 1912, i, 83,5) against the previous work of the 
author {lac. cit.). Stoltzenbcrg’.s proce-ss of isohrting betaine hydro- 
chloride from molasses differs c.sseutially from that ot Ehrlich (1901, 
11.11. -P. 157173), in that hydrochloric acid and alcohol are employed in 
the given order in the former- process, in the inverse order in the latter. 
In the second method, the chemical nature of the residue is not 
affected by agitation with alcohol, and the hydrogen chloride is only 
iited to precipitate the hygroscopic betaine. In the first method, how-- 
ever, the composition of the residue itself is greatly altered by the 
action of the hydrogen chloride. Ehrlich's statement tliat the alcohol 
consumption is less iu his process than in that of the author is 
incorrect, 

Ihe paper concludes with a critical survey of the historical 
dtvelopment of tho subject as described by Ehrlich. H. 5V. 

Action of Sodium Hypobromite on Semicarbazide. Kobeht 
'’Tom,.: (/,Xr,, 1943 ^ 46, Compare I.inch, T., 1912, 101, 1755). 

VOL. CIV, i, I, I 
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— The product of the action of sodium hypobromite on semicarbazida 
is hydiazoditarbonaiiiide, and not ^MU’azine as described by lamli, 
The compound obtained on oxidation with chromic acid is theretbre 
azodiciiiboiiamide (Thiele, A., 1892, 1295 and 1430), and notasUdle 
tetrazico. C. ^V. 

Salt- and Complex Salt-Poimation with Amino- and 
Hydroxy-acetohydroxamic Acids. IIeinkich Ley and |' 
Manuchex {Ber., 1913, 46, 751 — 708). — On account of the similayity 
in fctriicture between the carboxylic and liydroxamic acids, the aiiilioi's 
have irlvei^tigated certain deiivatives of the latter in which the 
formation of complex salts was to be expected. It is found that 
internally complex salts are obtainable from amino- and hydroxy- 
hydioxamic acids somewhat analogou.s to those obtained from tlie 
simple amino-acids. To the normal copper salts is attributed the 

structure ; acid salts could be obtained only from sub- 

stituted liydroxannc acids, and the constitution suggested is 

(compare Ley, A., 1909, i, 13$), where M represents a bivalent metal 
atom. Complex salts containing a bivalent metal together with an 
alkali metal could be obtained both from the unsubstitnted and 
sub.'titiited acids ; the heavy metal is piesent ns part of a complex ion, 
but from the colour of the salts of the amino- and bjdroxy-substiiuted 
adds the conedusion is drawn that this atom is also linked with the 
anion complex by supplementary prtial valetides. 

Aniiitoacetohydroxa7nic acid, NlL>*Ciry*C(OH)!K‘OTT, was obtained 
by the interaction of equimolecular quautitiee of hydroxylamine, ethyl 
aminoacetate, and .sodium ethoxide in alcoholic solution ; it was 
precipitated as the copper salt and recovered by the action of hydrogen 
sulphide; it is a colourless, crystalline solid, m. p. 107^ (approx,); 
normal co'pptr salt, green, amorphous j) 0 \vder, obtained by mixiug 
aqueous solutions of the acid and copper acetate ; ucid copptr salt, 
obtained by adding copper acetate to a solution of the s-alt, 

separates in violet crystals; acid nickd salt, prepared by the additiun 
of dilute sodium liydioxide solution to a solution of nickel acetate with 
a biniolecular quantity of the acid, forms deep red crystals; llic 
complex sodium nickel salt, (LoH^U^iSLy^KiiNalJjlJ^O, yellowiL-red, 
iliombic tablets, was obtained by treating a solution of the sodiiiui 
salt with nickfcj- acetate and sodium liydroxide. 

Aniiinoacetohydro-.camic acid, coh'urloss 

needles, m. p. 126“ (decomp.), sepaiate.s in the form of the Bodinn> 
salt when etbyJ anilinoacetate is treate.d in alcoholic solution wilii 
an equimolecular quantity of bjdroxylamino ; copper salt, green, 
amorphous solid. 

FktiiylyJycolluliydrojximic acid, 011*CllPh*C(01i).N*UH, colovnle^', 
rhombic leaflets, lu. p. 132“, was prepared in a similar niiinner to the 
last ; sodium salt, needles ; the gieen copper salt, like that of the 
acid, gives a violet solution in aqueous sodium liydroxide ; the nvkd 
sodin/ii salt could be obtained only as a reddish-yellow solntion. 
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The free acid soon deconipo.ses in solution with tlie formation of 
ben/.iddeliyde. 

I'/'ieuoxi/ncelohi/Jroxnmic acid, OI’li-Cir.,-C(01[)!N''OII, prepareil 
jn an analogous maimer from ethyl plieno,xyacctate, forms colour- 
less leav'OP, m. p. 114'’; the addition of copper acotate and sodium 
hydroxide solution to thn solution of the sodium salt causes the 
foriijation of the crystallino, bluish-violet eoppir sodium salt, 
(CgH.0aN)2CiiNa2,2H20. 

ffbicii is converted by water into the green copper salt. 

The interaction of equimolecular quantities of hydroxylarnirie, ethyl 
lactfilo, ami sodium etlioxide in alcoholic s<dution producers unstable 
sodium hiGtohydroxamate, CH,, *011(0 LI)‘C(OXa): N’OH. 

An aqueous solution of acetohydroxamic acid (^[iol:Lt!, A., 1892, C09) 
Trhen treated with copper acetate and sodium hydroxide, after some 
Jays, deposits blue crystals of a complex coppei' sodium salt, 
(02lT302N)2euNa2,7H20, 

which is converted lay water into the ordinary green copper salt. 

D. F. T. 

Now Method of Preparing Nitriles of the AUphatiio Series. 

Alexa.nd£R hJ. Arbuzov (/. Russ. /‘hijs. Ckem. .Voc., 19 FI, 45, 74 79). 

-Catalytic decomi>osilion of the hydrazones of aliphatic aldehydes in 
presence of cuprou.s chloride, platinoii.s chloride, or zinc chloride always 
yields nitriles to some extent, although the yield varies considerably. 
In general, hydrazones containing small radicles give very small 
pioportions of nitriles, the decomposition then yielding principally 
substituted indoles and other compounds (see this vol., j, ,988). On the 
other hand, hydtazone.s containing large radicle.^, such as isovalcr- 
aklehydephenylhydiuzone, unflcrgo nitrilic decomposition almost 
exdii'ively : C.’^H,„N*KKPh-NH.,Ph + C.II,,X. 

iso Valeroniti lie, thus obtained in 56% yield, is a colourless, mobile 
liquid, b. p. 128-5® or 52-5— 5:i75() mm., D;; 0-7884, 1);;' 0 8054 (compare 
Krlfiiiiieyer, Annakn, 1^71, 160, 266). 

iSoJJiityionitrilH is similarly obtained from isobutaldehydephenyl- 
liydtazono in 37% yield, ami K-beptonitriie, b. p. IS-J u®, Di;' 0 8107 
(compare Henry, A., 1905, i, 561), from n-heptaidchydephenyl- 
liydiazone. 

Chromates and Mercuric Cyanide. D.wiki, Sriici.MiioLM {Ze.Ui^ch. 
mg. Chem.., 1913, 80, 155—161). Comp.are A., 1912, ii, 018). T'iio 
following cuiiipoiinds itavu been obtained : 

tNH^),^Ci-naC'l„6IIg(CX).,4HA>, 

Hui<r, l*^'ddi^^)^yel]ow cr)>t;iis, with only a narrow range of stability; 
-KyjiO^,.lHg(ON)2,2H2l). A cdiloride-chroinate salt has not been 
obtained in the case of potassium. 0. 11. D. 

Potassium /?-Ferricyanide. ITohack f,. "WEr-Ls Chm. J., 
191j, 49, 205 — 206).— IJauser and IJic.^aFki (tliis a-oI,, i, -26) have 
J-tatod that the potassium jS-feiricyauide described by Locke i\ud 
'dwiii'ds (A., 1899,1, 407) is merely the ordinary salt, contaminated 
colloidal Prussian-bhie. It is now shown that this vicsv i.s incor- 
and that Hau.ser and IJicsalski have overlooked the fact that the 

h I 2 
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/3 ferricyanide does not yieltl a precipitate with bismuth nitrate, atii,! 
is thus readily distinguished from the ordinary salt. K. G, 

Oryetalline Form of Two Scandium Platinocyanides. Pj/xk 
N. TscmiiViNSKi [Zeiisch. Kryst. Min., 1913, 52, 44— 47).— Tho 
crystalline form, ns observed under the micro.scope, is descrihetl fot- 
the yellow salt, SciPt{ON).]..,18ILO, and for the red salt, 
Sc,[Pt(CS),]3,2Ul,0, 

Now observations arc also given for the yttrium salt, 

Y3[Pt(CS),]3,211I/). L. J, s. 

Magnesium Methyl Iodide. Pikrre Jolibois {Compi. rml., 
1913, 156, 712 — 714. Compare A., 1912, i, 675, 753). — The action 
of methyl iodide on magnesium in dry ether is a simple one, there 
being practically no secondary reaction under any conditions. The 
magnesium methyl iodide, so obtained, when heated in a vacuum, 1ii\t 
loses Its ether of constitution at lot)^, and at 240® methane is evolred, 
according to the equation: 2 MgMe 2 ,MgI .2 = 3CH^ + Mg^C,2MgI,,. 

By raising the temperature to 600® no more gas is evolved, The 
residue is a voluminous, yellow mass, from which only a definite 
portion of the iodine can be e.xtracted in the form of njagnesinm 
iodide by dry ether, leaving a compound, having the definite com- 
position 31g.2C,-MgI.>, which is violently decompo.sed by water with 
development of light and heat, and, on controlled decomposition by 
moist ether, yields practically pure methane. Mh 0, 

The Catalytic Hydrogenation of Camphorone. Some New 
evdoPentane Hydrocarbons. Marcel Godcjiot and Felix 
Taboury {Compi. rend., 1913, 156, 470— 473).— Camphorone on 
hydrogenation in the presence of reduced nickel at 130® yields 
dibydrocamphoroiie (compare Semmler, A., 1904, i, 260). if the 
reduction is carried out at 280®, the product obtained is l-?HeM///-3-i50- 
propykydojyeniane, ChllgMePi'^, a liquid with a terpene-like odour, 
b. p, 132—134®, 0-773, «];' 1-4250. The same compound is 

obtained by dehydrating l-mcthyh3-isopropyic2/cfopentane-2 ol with 
zinc chloride, which furnishes a mixture ot two isomeric urisatiirated 
hydrocarbons, b. p. 143 — 145®, 0*786, r»i) 14465, noii-separablp, 

but which on liydrogenation at 170® are converted into the pentane 
hydrocarbon, 

Dihydrocamphorone reacts with magnesium methyl iodide, giving n 
mixture of 1 :2-(Ii7nethi/l-Z-hopropyl.^^- and -^•-cychpe'iitsnf's, b, p. 
150—155®, 0'812, 1*4500, which on hydrogenation at ISfraie 

ti'ansformed into 1 ; 2-divitthyl-^'Uopropf/lcych2)entane, b. p. 146— 148 , 
1)^'' 0*780, yiy 1‘4337. Similarly by u.siiig magnesium isopropyl iodido 
a mixture of ]-dini€thyl-2 : Z-dmopropyl -X'-cyclopentene, b, p. 

160 — 168®, 0'812, 1*4509, is obtained, yielding on hydiogena- 

tion at 180®, }-i7iethyl-2:Z-dihop7’opylcyc\opentane, b. p. 150—132, 
!)'■ 0-78], 1*4318. 

The eyefcOctane Series. VI. cyc/oOctatetraene. IlicHABr) 
WlLLST.ATTER 011(1 MlCHAKL HEmELBERGER {JJer., 1913, 46, 517— 
Conijaie Willttilttei* and Wascr, A., 1912, i, 17). — The preMoa^ 
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obserYfitioiis with ef/e^ooctatetraene have been repeated and extended, 
-flie quaternary ammonium base is now distilled in a still lower 
raciinm and at a correspondingly lower temper.iture (30— 4S'>). On 
co(iliug) the hydrocarbon solidifies to a pale yellow, crystalline mass, 
III. p. - 37“. It forms an additive compound with bromine, taking up 
two atoms only. The dibromule, Ojir^Brj, cry.stallises in lustrous, 
moiv-white needles, m. p. 70 — 71-&" (corr.). It decolorises per- 
inarig.an.ate instantaneously and tends to take up more bromine, but 
hydrogen bromide is then eliminated, and a subslma, U^Hjldr , in. p. 
53_55“ i.s obtained instead of the tetrabromide. ‘ *’ ' • 

The tetraene reacts immediately with chlorine, and hydrogen chloride 
if elimimitotl ; an oily cMoriik is obtained, and can be sep.uated into two 
fractions, both of which have tho composition OgllX'lj. 

IVitli hydrogen bromide in acetic acid soliilio'a the tetr.ieno forms a 
}iyd'i'obTOinids, C,^II,,Tlr, which is an almost colourlo.ss oil with a sweet 
ndour, b. p. 85— Si'713-5 ram. It slowly decompo.ses in pre.sence of 
oxygen, and gives an orange coloration with concentrated sulphuric 

acid. 

The molecular refraction of cycfooctatetraenc shows little or no 
esaltstion. Similarly, tho molecular di.spcr.iion (fi—a) shows no 
marked exaltation, .although in consequence of tho greater di.spersiou 
in the ultra-violet the molecular dispersion, .17.,— sliow.s a larger 
exaltation. ° 

The tetraene behaves, like benzene, optically normal in regions whore 
it is free from absorption ; the dispersion is, however, abnormal in the 
region where selective absorption takes place. 

hiifh selective exaltation of the molecular dispersion is even moi-e 
marked in the case of the yellow fiilvenes ; data are quoted for 
methylethylfulvene and dimethylfulvene, as well as cycfooctatriene. 

IVhen cyciooctatetraene is hydrogenated by tho platinum method 
tlie yellow colour disappears after the addition of 1'5 molecules of 
hydrogen, The first tliree molecules appeared to bo absorbed in 
approximately equal times and the fourth more slowly, the aclual 
figures being 35, 40, 40, and 95 minutes respectively. 

Methylethylfulvene does not lose the yellow colour until reduction 
IS nearly complete. The three molecules of hydrogen were absorbed in 
(, 7, am] 10 minutes. 

The product, iQC.-buhjky t:\opmtane, is a mobile liquid, with au odour 
like Imioneiie, b. p. 152—154 7725 mm,, DdO'SlO. 

Tho eyefooctaue formed even from pure cyc/ooctatetraene is not 
pure, and probably contains .an isomuride. 

Pure cyc&octatotraene may be kept for several months uTihout 
flecoluposiijofl, IT 1,1 I 


[Preparation of cycfeHex-ena] BADismit: .A.ximx- Sodv- 
T lSi)9, i, 22; 1902, i, 2, and 

■ 1-7 ’ PTl). M hen the vapiour of c-lilorocyc/ohexnne at 

■ — laO /lo— 30 mm. is conducted over a catalytic agent (such as 

amm chloride, aluminium oxide, or nickel elilonde), it gives rise to 

• P. 51, G. 51. 
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Rational Preparation of Some Benzene Homologues. n 
Fkanz Iaunckei.l and Geoug Ulkx (./. ]7r. Cheni., 1913, [ii], 87 
‘■2'27 — 236). — A oontinuation of previous work (this vol., i, 29) ou the 
preparation of benzene homologues by the interaction of alkyl obtors of 
chloro-formic acid with aromatic hydrocarbons in the presence of 
aluminium chloride. 

Methyl chloro-formato reacts with benzene to form tolueiio 0114 
7 ^ 1 -xylene ; with toluene it yields ^-xylene and ^-cumene. 

The interaction of ethyl chloro-formate with benzene and toliienp 
yields respectively ^-dietiiylbenzene and : i-diethj/lbenzem 

b. p. 200 — 203'^, the constitution of wliich b.os been established iiy 
oxidation to 4-moU)ylphthMlic acid. 

3 /i-Xylene rc-icls with ethyl chloro-formate, yielding 1 : O'dimeiJnii. 
5-Hhylbenzene, b. p. 182— 18b^ and with ;)-xyIcne to form 1 ■A-diinetJ,^!. 
%etbylbenzcm, b, p. 1S3---185'^. 

The interaction of cumene with methyl and ethyl carbonates yi^Kij 
dvi(tthy(\!ioj)ropyUienzf.n€, h. p. 195 — 21(P, and diethylhopropT/lben:;ini> 
b. p. 250—256'^ respectively. 

The addition of isobutyl cldoro-formato to a mixture of aluiDiniuiu 
chloride and benzene gives rise to isr^-butylbeuzene, whilst the 
addition of aluminium chloride to a mixture of the ester with 
benzene yields di-{tert.'l) butylbenze'iic, b, p. 225 — 235°, and tri-(tort. 1)- 
butylbsnzme. 

The preparation of a jt 3 ( 1 )-mcthylbutylbcnzeae, b. p. 190—195°, and n 
methyldihnlylbenzfi.ne, b. p. 241 — 247°, from toluene and ?Vobiityl chloro- 
formate, and 'p-methylamylbe.nze.ne, b. p. 205 — 210°, from amyl clildio- 
foiniate and toluene is also dc.'cribcd. F. i’., 

Chemical Action of Light. XXV. Autoxidatlone. Ill, 
Gi.acoMoL. CfA.MiciAX and Paul Sjlheu (Z>er., 1913, 46, 417-422*),- 
A continuation of tlie investigation of the autoxidation of aiom.itic 
hydrocarbons (A., 1912, i, 174, 015). Tbo results aro in accordacce 
with those of Suida {A., 1912, i, 957), but as the present author, < gave 
prolonged exposure to light and investigated only the tinal products, 
nidicalions of peroxides were but rarely ob.^erved. 

Benzene iu contact with water and o.xygeu is completely unalterol 
after several months’ exposuie to sunlight (compare Suida, loc. c^t.)■ 

Bthylbenzene under similar conditions gives a yellow aqueous layer, 
and after neutralisation with sodium carbon ite, ether extracts ace:o- 
phenone with some unchanged ethylbenzene ; the former was charac- 
terised by its semicarbazone ; this, it was ob.served, separates from 
methyl alcohol with one molecule of alcohol of crystallisation, which 
lost on drying over sulphuric acid. The alkaline solution, ^Yhlcil 
had been extracted with ether, was found to contain formic and benzoin 
acids. 

Jlesitylene, when treated similarly, gave a strongly acidic mixtine, 
which after neutralisation yielded an ethereal extract cootaiQing 
mainly unchanged hydrocarbon, together with a small quantity of ^ 
non-volatile substance and a trace of an .ahleliyde. The aqueous liquid 
on acidification gave formic acid, mesityleriic acid, a substance probably 

and AtU. A*. Amid. Umri, 1013, [v], 22, I, 127-13-1 
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a polycarhoxylie aoiil which sublimeil near 300’, ami some resinous 

matter. 

I'lio oxidation product of i/i-cumene contained as its noutral con- 
stituents only unchanged hydroctrbon and a trace of an nldohydic sub- 
stiiite; the acidic constituents comprised formic acid, together with 

: 1 liimeUiylbenzoic acid, 2 : d-diinethylbonz dc acid, and a ililficultly 
vul.itile, crystalline suhstntice; the presence of 2 : 3-dimethylbenzoic 
could not be detected. 

liidene was practically completely changed, and the re.aetion 
iiiixtiire slowly gave the reaction for a peroxide. A rolatirely large 
miiount of resinousuiatterwas produced which was pat tlynsolublcin ether, 
the soluble portion being .separable by boiling water into a colourless 
s'al.daat's, crystallising in leallets, m. p. 72’’, and a yellow, atnorphous 
substance, in. p. 123’ (approx.). The acidic portion of the reaction 
product contained formic and phthalic acid.s, together with a third 
substance, m. p. 174”, probably homophthalic acid. 

Nuphthaiene proved quite resistant to autoxidation, but tetra- 
liydronapbtbalene (Bamberger and Kitschelt, A,, 1890, U4(i) is readily 
oxidised, giving much resinous matter anl a liUlo phthalic acid. 

D. F. T, 

Influence of Substituents in Benzene on the Binary 
Systems. Substituted Benzene-Antimony Trihaloids, Boms 
X, .Me.xsciiu'jkix {J. Chim. 1912, 10, 598 -dll. Compare .A,, 
1912, i, 98, 99, 100, 177). — I'ho compounds of benzene with antimony 
tricliloi'iJe and tribromide arc of the type 2 .SbUl 3 ,C,JI,;, but some 
substituted benzenes give in addition compound.s of the type .SbClj, Phil, 
Methyl-, ethyl-, propyl- and isoamyl-bcnzones e.vliibit a decreasing 
stability in the compounds 2 SbCl 3 ,PhK, whereas the stability of the 
compounds SbClg.PhR attains a maximum in ethylbenzene. 

.Antimony tribromide ha,s less alUnity for the phenyl nucleus than 
the chloride. Toluene gives compounds of both typos, but ethyl-, 
piaipiyl- aud tso.imyl-benzeues of the type SbBr 3 ,PhR only, the ethyl 
compound again having the maximum stability. 

Diphenyl forms the compounds 28bCl3,PhPh (stable) and 

2SbBr3,PhPh 

(unstable), and diphenylraethane gives two stable compounds of the 
same types, Triphenylmetbane, however, doe.s not combine with 
antimony tribrouiide, and with the chloride gives only an unstable 
compound of the formula SbCl 3 ,OHPh 3 . 

The xylenes form with antimony trichloride compounds of both 
types, which are intermediate in stability between those of toluene and 
ethylbenzene. yj-Xylene gives the most, and nt-xylene the least, 
.stable. AYith antimony tribromide, p-xylene gives only the compound 
28 bBr 3 , 0 ,,H 3 Alp 2 , which is intermediate in stability between those of 
benzene and toluene, whilst m- and o-xylene give also compounds, 
bbBr 3 ,l 3 ,H^JIe,^ which are less stable than that of toluene. 

llle compounds of antimony trichloride and tribromide witli cymene 
are analogous in com[>o.sitioii and inferior in stability to those of 
p xylene. The unfavourable inllueuce of the f-sopropyl group Is thus 
manifest in presence of the methyl grouji. 
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Mesitylene and ^-cumene form compounds of both types with 
antimony trihaloids, those of ^-cumene being less and those of 
mesitylene more stable than the toluene compounds. Apparently the 
three methyl groups in mesitylene neutralise each other's effects on 
the phenyl nucleus. R. J. C. 


Influence of Substituents in Benzene on the Properties of 
the Binary Systems Formed by Substituted Benzenes and 
Antimony Trichloride or Tribromide, Roms N. ^Ienschutkiv,- 
{J. Chim. phys.^ iD12, 10, fll‘3 — (123. Compare A., 1912, i, 103i,— 
The compoauds of monosubstituted benzenes with antimony tij. 
chloride are all of the two types ‘2SbCl3,PhR and SbClg.PhR. When 
R is IT, ClI, i\fe, OMe, Et, Pi“ or both compounds are formed 

When R is OKt, Bz, Ph, COII, COMo, COPh, CN, compounds of the 
second type only are produced. When 11 is NO^, F, C), Br, I, CHPh,„ 
compounds of the second type are also produced, which, howerer 
decompose on melting, and when K is SOgll, CO 3 II, or COUl no 
combination occurs. 

From the behaviour of phenol and anisolo it is argued that oxygen 
has very little influence, although in pbenetole the cumulative ellect 
of the oxygen and the ethyl group prevents the formation of tho 
compound 2 SbCl 3 ,PhOEt. Neither anisole nor ethylbenzene forms 
compounds of this type with antimony tribromidc. Nitro-, flucro, 
chloro-, bromo*, and iodo-benzone do not combine with the tribroniide 
at all. 

7 n'Dinitroben 7 ene gives an un.stablo compound, SbCl^,C^ 5 H^{\ 0 j),,, 
which, like the compound SbCl.^jPhl, does not invariably ciystallhe 
out, so that complete f.p. diagrams of these systems are obtainable 
showing only one eutectic point. Tho nitio-group diminishes the 
afilnity of the phenyl nucleus for antimony less than the halogens, 
ju-Dichloro- and ;>dibromo*ben 7 .eue do not combine with antimoay 
trichloride. 

p-Chlorotoluene gives no compounds, but 0 - and jn-chlorotoluene 
give compounds, SbCl^.C^iH^MeCl, which decompose on melting, 
corresponding compounds of antimony tribromide exist. 

The three nitrotoluenes form compounds of the formula 
SbCl,,C„H^Me'N02, 

the most stable being given by o-nitrotoluene, which also combines 
with antimony tribromide. 

Benzene bas more affinity for antimony haloids than any of 
derivatives, but cyc^eliexane does not combine at all. The degree of 
saturation of the phenyl nucleus varies with the nature of the 
substituting atoms or groups. This variation is not expre-s>iljlo by 
ordinary structural formula}, but such formuUe as have been proposed 
recently by Kaufmanu and by Stark are capable of giving some 
explanation of it. 

The compounds of aniline containing 1, 2, 3, 4, and 6 mulerules of 
aniline per molecule of antimony trichloride are in a class by 
themselves, and are to be attributed to the residual affinity of tht 
amino-group, R. J- 
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The Catalytic Action of Mercury in Nitrations. Riciiakd 
WoLFFEXSTEiN and Oskar Boters (/*r., 1913, 46, 5S6 — 589}, — 
>fercnry iias no catalytic action on the nitration of benzene when 
concentrated citric acid or a nitric acid-sulphuric acid mixture is 
uped. nitrobenzene being formed as usual (compare lloldermann, A,, 
1906 , i, 439). When, however, a more dilute nitric acid (T)= 1-3I) is 
iised, nitro-phenols are produced. The reaction is tirst one of oxida- 
tion to phenol, and then nitration, since when nitrobenzene is used 
instead of benzene, no trace of a nitropbenol i.s produced. Similar 
Inactions take place with toluene, and ethyl- and propyl-benzenes. 

To prepare dinitro- or trinitro-phenol, a mixture of benzene 
(inO grains), nitric acid (800 grams ; 1>^1‘31), and nocrcuric nitrate 
(15 grams) is heated on the water-bath under reflux, stirring vigorously 
meanwhile. At the end of the reaction, the flask contains a mass of 
crystals of 2 : f dinitrophenol and of picric acid. Additive mercury 
couipoucds are formed as intermediate products. 

Instead of using nitric acid, nitrous acid, nitrogen dioxide or 
tetro.xide, and nitrogen pento.xhie may be used. For example, a mixture 
of 120 grams of benzene, 20 grams of mercuric nitrate, and 270 grams 
of nitrogen tetroxide iskept at the ordinaiytemperatiife for a few days, 
after which a crystalline mass of almost pure 2 : 4*dinitrophenn] is 
obtained. T. S, P. 

Hydrogenation of Aromatic Compounds by means of 
Platinum and Hydrogen. II. Dihydronaphthalene. PicnABD 
Wii-LST.iTTER and V^iCTOR \j. Kixc (Jkr., 1913. 46, 527— 535. Com- 
pare Willstiitter and Hatt, A., 19)2, i, 545). — Diiiydronaphthalene 
lias not previously boon pre|>arcd free from contamination with 
naphthalene or tetrahydronaphthalene. It may be obtained pure by 
distilling the quaternary hydroxide of tetr<abydro-^-naphthylamine in 
a vacuum, or more conveniently by reducing n.aphthaleue dibromide by 
nieans of zinc powder and alcohol at 60'. Fare dihj'dronaphthalene is 
a colourless oil with a sweet odour, b. p. 84’5''^, 16 mm., Df 0 9974 ; it 
crysiallises in large plate.s, m. p. - O'"'. 

When hydrogenated by' means of platinum and liydrogen, the first 
stage is the formation of fetrahyilronaphthalene, the one nucleus 
only being saturated. Tlie further reduction to a completely saturated 
pcihydronaphthalene tikes place very slowly. 

^Naphthalene under .similar coiidiLionsyields no tetrahydronaphthalene 
at any stage of the proce.S!?, but a mixture of naphthalene and perbydro- 
naphthalene, is always obtained. Thi.s behaviour is not in 

accord with an aromatic-oleflriic structure for naphthalene, such as 
proposed by ^Yillstatter and Waser (A., 1912, i, IS). K. F. A. 

Derivatives of ^;-Xylene. .Tax J. Blaxksma (Chem. Weekhlad, 
1913 , 10, 136 — 141. Comparo A., 1910, i, 661). — The melting point 
curve of mixtures of 2 : 3-dinitro-7;-xyleDe and 2 : 6-diuitro-/>xyleEO 
has been plotted, and a number of derivatives of p-xylene have been 
I'repareil. The curve indicates the formation of an additiv o product 
containing equimoleeiilar projiortions of the two sub.'tances. 

deduction of 2 : y-dinitro-p-xyleno with ammonium sulphide yields 
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5-uiU'0-jo-2-xyli(line, m. p. 142% converted by Sanclmeycr’s reaction into 
2-bromo-5-uiti-o-p xylcne, colourless crystals, m. p. 70% which is 
reduced by iron powder and sulphuric acid to 5-bromo-/;-2-xylidiiio, 
colourless crystals, m. p. 96° Acetic achydiide converts this 
substance into 5-h'oi)}o '2-acelo-^-2-xi/Hdidfi, colourless crystals, id. p. 
180% also formed by the action of a solution of bromine iu ^dacial 
acetic acid on 2*acelo-/h2-xylidide. On saponification it yields b-broinu- 
p-2-xylidine, already meutioneJ. On substituting bromine for ihe 
amino-group by Saudmeyer’s reactiou, there is formed 2 : 5-dibro:Do-/]- 
xylene, m. p. 7b% also produced by broraination of p-xylene. 

Bromine dissolved in glacial acetic acid traiistorms o-nitm-^f-^. 
xylidine into Z-l>romO'J~nilro-^-2-3-ijlvJine, pale yellow crystals, ui. p, 
125% cooverted by acetic anhydride and a trace of concentrated 
sulphuric acid into 3-bromO'5-iutro-2-acoto-/3-2-xylidide, coloiirle^ii 
crystals, m. p. 208% Keplacement of the amino-group in 3-broiiio-,'). 
iiitro-/)-2-xylidine produces 2 : Z''Jibroino-i)-nitro-p-xi/Uu6, colouiless 


crystals, m. p. 90% 

Bromine in glacial acetic acid reacts with /)-2'Xylidine, forming 3 ;5- 
dibi'omO'p-2-xylidine, m. p. 65’, converted by diazotisatiou and the 
action of boiling alcohol into 2 : 6-dibroino-\>-xi/Une, colourless plates uf 
mother-of-pearf lustre, m. p. 32% also obtained in an impure liquid 
form by the brominatioii of p-xyleue. Nitration in presence of 
sulphuric acid converts 2 : 6*dibromo-/) xylcne into 2 : G-rfiftrtuno-.; ; o- 
cfinffro-p- cy/ewe, colourless cryst ils, m. p. 190% 

3 :5-Dibroino-/)-'2-xyiidine is converted by acetic anhydride and 
concentrated tulftliuric acid into 3 : 5-dibromo-2-ac6t(j-^-2-xyUdidO| 
colourless crystals, in. p. 192 ° (not 165% as stated in Kec. trai\ chim., 
] 906, 25, 362). This substance is transformed by nitric and sulpbunc 
acid into ‘S : ^-iitbrom.o-^ nitr0’'2-ace(o-'p-'2-3:>jlidtde, colonrlesa crystals, 
m. p. 256% which is bydioly>cd to 3 : 5-7i6romo-6-miro p-2-z?/tc^w, 
yellow crystals, m. p. 176% also formed by hromination of 6-nitro-;)-2. 
xylidine. By diazoli.sation tind the actiou of boiling alcohol, this 
substance yields 3 :5-dibromo-‘2-nili'O p-'<'yletie, colourless crystals, m. p, 
83’, whicli is converted by nitric and sulphuric acid into 3 :5-dibromi} 
2 : 6-dinitro-;;-xylene, already mentioned, 

Keplacement of the amino-group iu 6-nitro-;?-2-xylidine by brom ne 
by the Sandmeyer reaction produces 2 hroino-Q nitro-'p-x>jleiie, pale 
yellow cry.stal.s, m. p. 38% 


Kinetics of Ammonium Salts. Kdcar AVedekim> and 1, 
Pashike {ZeiiscL rhsikaL Chem., 1913, 82, 3M-324).-Polemical, 
an answer to von Halbau (A., 1911, i, 852 ; compare also A , IDUO, u, 
722 ; 1908, i, 723; 1911, i, 62S). Sever.il now preliniinaiy expfin- 
ments are given. It is shown that the addition of an inactive con- 
decomposable salt to a chloroform solution of an active iodide does 
not decrease the dissociation of the active iodide, but brings about 
doable decomposition, thus: 

(/-NMePrPh(tbU.)I + r-NMePrPli(C'-lP)-NO^ r*: 

■ r-NMePirh(G-U-)I + (/-XMePrFh((J;H;.)'>0,, 
and of tlie.se four substancts tlie iodides alone can dissociate, so I 
the dccrea.se in the rato of dissociation, wliich is determined potui- 
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jiietrically, is explained. The remaining and imehangeahlo activity is 
due to tho active nitrate which exists together %vith inactive nitrate in 
the solution. The latter can be precipitated by ether, and the amount 
(if active nitrate determined, which is alway.s found to be equal in 
Mu-'cntration to that of the inactive nitrate added. Preliminary 
L-xpcrimi'iits are given on the rate of formation of phenylbeiizyluietliyl- 
p[,)|,y]animoniuru bromide in chloroform Kolution at variou.s temjiera- 
mios ff'om methylpropylaniline and benzyl bcooiide. J. F. S. 

The Kinetics of Ammonium Salts. JFans vox Kai.uax [Zeilsch, 
pli/.'-ikaL Oheni.y 1013, 82, 510 — 51'i). — Polemical, an answer to 
\Vid(^kind and Pjxfiohke’s criticism (preceding abstract) of llalban's 

f.ipei' (A., 1011, i, 852). J. F. S. 

Nitro-derivatives of Cresyl Oxides [Tolyl Ethers]. Alimioxse 
Maimih {JiU.U. .S'oe. 1013, [iv], 13, IGO — 173). — Mo.st of this 

work l)ixs been published already (this vol., i, 173, 201). ;;-Tolyl ether 
on nitration yields only a tetranitro derivative, m. p. 8iA crystillising 
in vcllnw needles,- and furnishing on boiling witli a dilate .solution of 
potasdum hydroxide an amorplious, rod powder which does not melt 
,t300^ T. A. ir, 

Nitro-derivatives of Cre.sylene Oxides [Tolylene Oxides]. 
Am’JIO-nsb AIauiif: [Ihdl. Soc.c/ilui.^ 1013, [iv], 13, 173 — 17G. Com- 
pare this voK, i, 261). — Part of thi.s work has been p iblished already 
[ioc. cit.). ;>-Tolylene oxide, m. p. 166"’, on nitration in acetic acid 
‘•'olulion at 80'-* yields a mixture of the nioiw- and c/miiro-derivatives. 
The former has m. p. 107'^, and h sparingly soiublo in boiling alcohol. 
The dinitro-derivative has m. p. 130^ and is readily soluble in boiling 
alcohol ; it alone is formed when the nilratiou is effected in sulphuric 
acid solution in the cold. No higher nitro-derivativc of the p.u'a-ether 
could he obtained, whence the autlior considers that the union of the 
two nuclei is in tho ortho-po.sition to the ether linking, wliil-st in 

0- tolylene oxide {he. cit.) it is in the meta position, T. A. II. 

Preparation of Halogenated Aminonaphtholsulphonic 
Acids, FARBKXyABKlKE-V VOUM FlUEDU. 1>AYEII ib Co. (D.R.-P. 

1- 5-1715). — Substituted aimnoniphthol.sulphoiuc acids can be readily 
prepared by the lialogenatiou of the OA-diacyl derivatives of 2-amiDO- 
naphtholsu I phonic acids with subsequent elimination of the acyl groups. 
l^-Chloro-^-(anmo-l-naphthol-‘]-inifphotiic. add cry.stallises from water as 
a colourless powder. 5-Jii'Oino-di-\\-tol'/lsnliihoiiyl'Ci’aimno-\-ntiphthol- 
osvlplumic add is a yellow, crystaliino powder. The preparation 
of ^ bronio-^-amino-l-napklhol-o-sulpkonic add is also described. 

F. M. G. 31. 

3-Aniiuopbenyl Mercaptan. Theodor Zixcke and Joh, Muller 
{Ikf., PJ13, 46, 775-786). -Tho prep.iration of o-aminopheni/l 
mercaptaii and of d-aininophoii/l ufithi/l sulphide is described, A 
number of derivatives of tho latter have boon investigated. 

Acdplaniline-m’SuIpfiouyl chloride, Nil Ac'Cbll^'SO.CI, is formed by 
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the action of phosphorus pentachloride on the corresponding sodium 
salt. It forms white needles, m. p. 88°, and i.s readily converted into 
the amide^ m. p. 217°, and the anilide^ m. p. 179°. Reduction of ao 
alcoholic solution of the chloiide by means of zinc dust transforms it 
into Z :Z!Hiiap.etylaniinodiphenyl disulphide, S 2 (C^ 5 H^'NHAc)o, m. p 
210°, from which ^‘.Z'-dtaminodijyhenyL disulphide, colourless needles 
ra. p. 52° is obtained by hydrolysis. The corresponding hydrochloride 
dissolves freely in water, whilst the nitrate and sulphate are sparingly 
soluble. When an alcoholic solution of the hydrochloride is boiled with 
sodium sulphide in the presence of a small quantity of sodium 
hydroxide, 3-atninophenyl mercaptan, b, p, 180 — 190°/16 mm., Is 
formed as a pale yellow oil, which, when pure, is fairly stable towards 
air, but is readily oxidised when impure. Ferric chloride converts it 
into the disulphide. hydrochloritU and were examined, 

It forms a diacetyl derivative, m. p. 07°. With alcoholic benzaldehyde, 
it yields a bemylidene derivative, CIlPh(S*CjjlI^’N!CHP]j) 2 , yellow 
powder, m. p. 59° (compare A., 1912, i, 257), 

B-Acetylamtnophenyl methyl sulphide, NIlAc’C^H^'SMe, needle^, 
m. p. 75°, is obtained by reducing 3 : S'-diacetylaminodiphenyl di- 
sulphide in alcoholic solution by means of sodium sulphide in the 
presence of sodium hydroxide and treatuieut of the product so obtainnd 
with methyl sulphate. Dioinino convert-s it into ti jyerbroinide, wliicli is 
readily transformed into a dibromo-substitution pro- 
NHAc duct. When a solution of it in chloroform is cooled 
^j/\ in ice and satuiatcd with chlorine, a pentachloro- 

[ compound, needles, m. p. 160°, probably liaving 

X// ' ^ annexed formula, is obtained, whicli, when heated with 

Cl aniline, yields triphenylgiianidine and dicUoro-Z-acebjl- 

aminophenyl mercaptan, m. p. 152°. Hydioly-sis of 
d-acetylaminophonyl methyl sulphide by means of hydrochloric acid in 
aqueous alcoholic solution yields the hydrochloride of 3-aminophenyi 
methyl sulphide, from which the free base, pale yellow oil, h, p, 
163 — 165°/i6 mm., is obtained by means of ammonia. The 
was examined. 

S-Methylthiolphenyltrimethylammonium iodide, SMe*C,;ir,,'jSMej,i, 
m. p, 183 — 185° (decomp.), is obtained by the action of excels ot 
methyl iodide on a methyl-alcoholic .solution of d-acetyUminopheiiyi 
methyl sulphide. It forms a di-iodo- and a tetra-iodu-additive pro- 
duct. The free base is obtained by evaporation of its solution iu a 
vacuum as yellowish-white, hygroscopic crystals. 

Z-MelhylthiolphenyUrimethylammonium chloride, obtained from the 
corresponding iodide and silver chloride, forms white, hygroscopic 
needles. It yields a pale yellow, stable and an 

orange-yellow dichromate. 

Z-Dhmthylammophenyl methyl sulphide, pale yellow oil, b. p. 
165 — 16771 ^ mm., is obtained when the above iodide is heated above 
its in. p. under diminished pressure. It forms a leudily soluble 
hydrocldoride and sulphate. 

3-Acetylaniinophenyl methyl sulphide is oxidised by hydrogen 
peroxide in glacial acetic acid solution to the corresponding sulphoxide, 
NUxVc’CgIIj’SO*CTl 3 , needles, ni. p. 112° j thus is converted by 
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hydrogen bromide into a perhromide, which readily passes into a mono- 
bromo'substitution jyroduct. When heated with aqueous alcoholic 
pofas.sium hydroxide the above acetyl derivative is transformed into 
■^-aminophmyhMthyhulphoyMe^ colourless, rhombic leaflets, m. p. 115° 
Tlie hydrochlofide^ white needles, is readily soluble in water. 

.VAceiylaminophenyhntihyhulphon^^ NH Ac-C,jH^-SO^Me, obtained by 
the action of a larger quantity of hydrogen peroxide on a solution of 
j-aretylaminopheriyl methyl sulphide in glacial acetic acid (compare 
above), forma small, white needles, m. p. 137°, and is converted by 
aqueous alcoholic hydrogen chloride into o-amhwplienyhaethyhulphone, 
lit. p- 72° 

oAIeihyltkiolhenzenediazomum cfd.ori.de, SMe’Cyll^'N^Cl, is obtained 
in moderately stable, yellow leaflets by the addition of amyl nitrite to 
an alcoholic solution of the hydrochloride of 3-aiiiinophenyl methyl 
sulphide in the presence of alcoholic hydrogen chloride. It couples 
with dimethylaniline and with /?-naphthol, yielding dyes which cry.stal* 
lise in red needles, ft decompose.-) when heated with water, but 
a phenol could not be isolated from thy product of the reaction. It 
was transformed by the usual methods into 'i-methyUhiollemonitrile, 
white needles, m. p. 40° {^^■methylthiolbenzoic acid, leaflets, has m. p. 
129°), and Z-methyhhiolphenyl iodide, almost colourless oil, b. p. 

3 : 3'-Diacetykminodi|)henyl disulphide is converted into the corre- 
sponding ammonium iodide, S^,(CgH^*NMe 3 l) 2 . m. p. 185—186° 
(dec-omp,), when heated with methyl alcohol and methyl iodide; this 
substance, when heated under diminished pressure, yields 3 : S'-t/i- 
methylaminodiphenyl disulphide, colourless oil, b. p. 

162 — I06°/i6 mm. A sohiLiou of the latter in formic acid is con- 
verted by amyl nitrite in the presence of a little hydrochloric acid 
into G :^'-diniti'030-Z ‘.Z'-diinelhylaminodlphcni/l disidphtde, 

dark green noodles, m. p. 130°, which is reduced by hydrogen sulphide 
iu anioioniacal solution to Z <i)nino-2‘dimetfiylamiiiOf heiiyl mercaptan. 
The hydrochloride of the latter, white needle-s, m. p. 235° (decomp.), 
^va3 investigated. It forms a colourless double salt with mercuric 
chloride. With potassium ferricyanide, it yields a dark green pre- 
cipitate, the colour of which deepens on addition of alkali. Ferric 
chloride converts it into a dark red oxidation product, which yields a 
dark violet double salt with mercuric chloride. Hydrogen sulphide 
(itHoiiiposes the latter, the original mercaptan being regenerated. 

H. W. 


Basic Properties of Sulphoxides and their Position Among 
the Organo-metallic Bases. Emil Fkomm {Aonakn, 1013, 396, 
< 0 — lis.iy — Xhe similaritie.s in behaviour between bases of the type 
Bj, iMd'OH (where Md represents a metalloid element such as N, P, 
As, ,Sli, 0, 8, Se, Te, or I, and n the number of atoms of hydrogen 
'uth which itr can unite, and Jl an organic radicle) have frequently 
been emphasised. Compound? of the type 5IdR„ may be regarded as 
ihe aiiiiydride.s of R„j.|3Id'OH. All these bases ai'e monoacidic. 
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The anliydridcs, of a gecond series of b.asea of tlie type 

l^,(Md{OH).2 are known. In the anhydrides, Md may be any one of 
the elements given above, but in the hydroxides hitherto 3Id has boon 
only N, P, As, Sb, or Te. All those bases and their anhydrides are 
diacidic, and the anhydrides or their salts are characterised by the 
three equilibrium reactions : (i) P,jMdO “ R^Md + 0 ; (ii) R„MdX,, 
R,iMd + X2(\vhereX ishalogen); (iii) KnAIdClg + TT,,0 ^ RjiMdChOlI -i- 
HCl:^E„MdO + 2HGl. 

In the present communication the author deals with substances in 
which 'Md is sulphur, and, therefore, 71 = 2. Siilphoxides can bo 
prepared by reaction (i), the oxygen being supplied by nitric: arid, 
hydrogen peroxide, or chromic acid, and also by reactions (ii) and (iii], 
The dicblorides of diaryl sulphides have been prepared by Fries asd 
Vogt (A., 1911, i. 538). and are converted into sulplioxides by water ; 
di-iodides of dialkyl sulphides, which have long been known, are, it is 
now shown, converted into sulphoxides by silver acetato. 

it is also shown that sulphoxides can combine with one equivalent 
of hydrogen chloride to form hydrogen salts, and with two 

equivalents of hydrogen bromide or iodide to form normal salts, 
K^^Xj, which are identical with tlie dibromidea or di-iodidos produced 
by reaction (ii). The hydrogen salts and tho normal salts are both 
hydrolysed mure or les.s rapidly by water, reproducing tho sulphoxide, 
In addition to hydrolysis, the nornral salts can also dbsociate accordirtr 
to reaction (d), and it depends on the relative velocities of dissociation 
and of hydioly.^is whether a normal salt yields tho sulphoxidc or tlio 
sulphide by treatment w ith aqueous alkali hydroxide or silver acetats, 
The paient substance, H.SO, of tiie sulphoxides, and its tautomeric 
foim, HS’OH, are unknown; anthiaquinono derivatives of both hare 
been described by Fries (A., 1912, ), 1005). 

The relations between disulphide.s and disulpho.xidos and the laMc 
properties of the latter cun be represented by equations similar to (i), 
(ii), and (iii). 

[With Fkitz Scilaffr, Aquila Foijstlk, and Ruins vox 8 ciieh- 
soiiKWiTZKT.] — o-Xitiophcnyl benzyl sulphide and the paru-isomeiide, 
2 : d-diriitrophenyl benzyl sulphide, dinitrophcnyl iiielhyl sulphide, anil 
»-di-o-nitropheijyltliiolethnne, resemble di-/)-tolyl sulphide (Fioinni aiul 
lluiziss, A., 1910, j, 554) in not forming additive compoand.s with 
bromine; 2 ; 4-dirjitrojibenyd benzyl sulphide in cold chlorofoini yicM- 
hToiiiodinilropheuyl hernijl suljthidc, C,jir,I>r(X02)._.*H'Cl'l2Pli. m. p. lOb, 
yellow needles. Al.«o the dibromidcs cannot bo ubtuined from the 
sulphoxides and hydrogen bromide. Roth reactions proceed, howevec, 
when the nitro-groups ate reduced to amino-gioups and 'he IiUtev 
acetylatetl ; thus di-o-acetydaminopheuyltluolcthano and bi’oiiiine i'l 
cold chloEoform yield tho tetrahromiJe, (_\II ,fSl!r 2 'C( ll pN I lAc),,. m. p- 
60 — 61‘’, un.'-taldo, orange crystals, which is conveitoil by water inlu 
di-o-acetyhi'rninojJtenyhiifphoxi/et/iaiie, C.jH n^*NH Ac).,, m- P- 
214^, colourless needles; tho latter and hydrogen hromi'le iu 
chloroform regenerate the tetrabromidc. 

l)iben/.y 1 sulphide and chlorine in petroleum at fr' yield the ven 
unstable dichloride, SCi.,(CH.,rh).,, which is converted into tho 
snlphoxide by water. The dibiomide is more stable (IToimu ami 



ORGANIC CHEMISTIiY. 


i. 359 


[;,iizlsB, loc. eit.). Tlie di iodide, Sl 2 (Clt 2 Pb) 2 , m. p. 64 -CS^, violet 
(lysl.'ilf, prepared from the sulphide and iodine in glacial acetic acid on 
the water-bath, is extremely stable. It i,s decompose)!, without 
l.\Jioly3is, by dilute sodium hydroxide, dilicuzyl sulphide being 
legpiierated ; the hydrolysi.s is effected by silver acetate in dilute acetic 
ati,l, whereby dihenzykulphoxide i.s produced. 

Dibenzylsulphoxide and hydrogen iodide in chloroform at O'" yield 
llic [iicceding dibenzyl sidphide di iodide. The sulphoxide and hydi ogen 
cliloiiiie in benzene form dihp.nzyhulphoxifh hydrochloride 
011 -301(0! IjPh),,, 

Ui, p, 90“, colourless crystals, which doe.s not further react with 
hydrogen chloride, and is decomposed into the sulphoxide by water or 
ill a vacuum. 

.t-Dibenzyllhiolethane reacts with chlorine in cold petroleum to form 
the unstable tetrachloride, CjU^fSClj'CH.jPh)^, white crystals, with 
liimiiine in cold chloroform to form the modenrtely stable tetralromidi, 
lu. p. 8-t“ orange-red crystals, and with iodine in boiling glacial acetic 
acid to form the tetruiodide, m, p. 94“, red needles. The tetrachloride 
, 111(1 the tetrabromide are very rapidly converted into the disulphoxide 
by water. On the contrary, the di.sulpho.xide suspended in cold 
peiioleuni or chloroform i.s converted into the tetrabromide by hydrogen 
bromide, and into a comparatively stable dihidrochlorile, 

0,U,[SCl(01I)-CH,Ph].,. 

by hydrogen chloride. 

'p-'/Wyf bemyl sulphide, CsH.TIc-S'CII^rii, m. p. 41’, prepared from 
p-tolyl mercaptan and benzyl chloride, yields the sulphoxide, m, p. 
1-16 137“, by oxidation with 30“g hydrogen peroxide in glacial acetic 
.uid or wiili nitric acid, and reacts with chlorine or bromine in 
cold petroleum to form respectively the very unstable dichloride, 
f.ijHi51e*S(,l,,'tTI,Pb, and comparatively uustablc dihronide, and with 
iodiiio in liot glacial acetic acid to form (he stable di-mlitle, ni, p. 72'", 
dark blue plates. The dichloride and the dibrumide by' treatment with 
ivater, .and the di-iodide by treatment with silver acetate, are conver ted 
into p toly Ibeitzyl.sulphoxide; the di-iodido arid aqueous sodium 
bydio.vide yield ;>-tolyl benzyl sulphide. Tho dibiarmitle and the 
di-iodide are obtained froni the sulphoxide and hydrogen bromide or 
iodide in chloroform. p-Tolyl luelhyl sulphide didoJide, ('.HjAIcSAIelj, 
111 ]i. -10’, prepared from its courponents in pctroleirm, cry.-talli.ees in 
tlaik blue needles. 

ioimaldehyile-yi-tolylmercapUil (this vol., i, Kfi) foiui-s a letrftio'Jiik, 
m. p, (iS~70; ivhick can also be obtained from 
the diailpboxido and hydrogen iodide in clilorofouu, and is not con- 
veiled into the disuJpho.vidc by silver acetate. FormaKlebydolierizvl- 
im'capt.'il^ also form;: a UtniwiIUe, CH^{S].yC'll J'n)., deconip. 

0—1 10 , which is converted by silver acetate, not into tiie sulpboN do 

Usual, but into fonnaldehydeben5'.vlmci’Cii]»tal. 

Iti builiiig glacial acetic acid, benzyl disulphide and iodine form tiio 
Hruioditk, dtcump. llo- -IJU', given eryi-tuls, which 

I'’ coiivciitd into the disulphoxide by silver acetate in hot- giiuiul 
‘‘t'ttii. acid tiie latttr tho tetraiodide is ngeneratod by hydiogfii 

- .1 in carbon tetraciiluiidc. /kuzi/l digu/phidetdrachluruk is 
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extremely unstable, and the telrahromide has m. p. 2 ° (decomp.); the 
latter and silver acetate yield the disulphoxide. C. S. 


Substituted Aryl Sulphonamides. Otto N. Witt and 
D. XJermenyi {7?er., 1913, 46, 296—308). — Hinsberg’s method fov 
the preparation of secondary bases (A., 1891, 49) has not yet receivftil 
general application, owing to the difficulty which has been experienced 
in hydrolysing the aulpbonamidcs. For this purpose Schroeter nm) 
Eisleb (A,, 1909, i, 575) dissolved the substances in cold conceritrnled 
sulphuric acid, but obtained in the case of benzenesulpbouanilidG, not 
aniline but sulphanilie acid. It is now shown that good results may 
be obtained with 80% sulphuric acid. The toluene-;>sulphouamido i? 
suspended in this acid and heated to 135 — 150*^, when solution and 
hydrolysis take place. Co cooling, ^^-tolueuesul phonic acid separates, 
and is removed by filtration, whilst the base is liberated from the 
diluted filtrate and distilled in steam. The yields are somowlut 
impovei'ished by the formation of non-volatile by-products, whicli 
occur to a preponderating extent in the case of etbybp-toluidinp, 
and consist of a sulphonc, being due to the displacement of the 
p*toluenesuIphonic acid residue into the ring. 

Toluene-;)-snlphon-/)-toluidide and also its acett/l derivative, m. p. 133'5“, 
give p-toluidine-Jrt-sulphonic acid witlj concentrated sulphuric aciil, bai 
sulphonation of the base docs not occur with 80% acid at 150”. Crude 
methyl- and ethyl-aniline and also methyl-o-toluidine {toluene-\>8ulp}m' 
meihyl-o-tolnidiile, has m. p. 119 — 120”) may be con' 

veiiieiitly purified by this process. Toluene-p-gidphonethi/l-o-toluididt^ 
forms long needles, m. p. 75” but the ethyl-o-toluidioe is 
accompahied by a small quantity of tiie rearranged snlphone, wiiite 
needles, m, p. 134”. The hydrolysis of loluen.e-]}-sid/dio7iel?Lj/l-p-toluidi<.k, 
coloLiiltss needles, ni. p. 71—72°, gives less than a 50% yield ol 
etliyl;;-toluidine, the chief product being precipitated on adding water, 
in colourless needles, m. p. 113°. It is formed in still greater quantity 
when concentrated acid is used, and is a secondary base, since it gires 
an acetijl compound, Cn;li,sU 2 N 8 *C 2 H 30 , in silky, white needles, 
m. p. 143 — 144°. When tho base is heated at 275° in a current of 
hydrogen chloride, ethyl chloride is removed and tho resulting primary 
ajnittodltoJylfiulpkone, colourless crystals, m. p. 169”, may 

be diazotised and deprived of the amino-group. The resulting com- 
pound forms colourless needles, m. p. 110 °, and can bo synthe.-'ised by 
condensing the chloride of rn-toluenesulphonic acid with toluene by 
means of aluminium chloride. It is, therefore, mp-ditohjlsv.lphonf, 
and the re.arrangcmcnt of the sulphouamide into a sulphonc is to be 


represented thus : 


(;>) ^Io-C,lIpS02 


\/ 

The sulphonc may be nitrated in the cold, and the iiwuonuio- 
derivative, intensely yellow needles, m. p. 161°, forms aii 
compound, is0.2*Cj,.Hj-0.,NS'C2llj,0, in coloiitle.'S crystal.T, ni.^ P 

159-160°, ■ ' ■ J. C. tt. 
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Preparation of p-Alkyloxyphenylaminoalkyl Sulphites. Pakb- 
WELIKE VOIIM. Meister, Lucius .fc Bkusisg (I).lt-F. 2.5530.3).— When 
.wctaldoliyJe (or its higher homologues) is condon.sed with p alkyloxy- 
amiiiobeiizenes in the presence of an alkali (or aminoniinn) hydrogen 
sulphite it furnj^he.s sails of therapeutic value, and having the gcnei-al 

fnriinila OIP,^ where At is an alkali metal or 

ammonium, methyl or ethyl, and R* an alkyl group. 

.''[idiwni p-pA^vietidiiiOtft/iyl sulp/nte, needles, is obtained when a 
rooleil aqueous solution of '10% .sodiuiu hydrogen sulphite (110 parts) 
is livnted with acetaldehyde (20 parts) and p phenetidiiie (55 parts), 
ami subsequently gently heated until a clear solution is obtained; on 
cooling, the .solution sets to a crystalline mis.s. 

Tlie p.pheuetidine can be replaced by p-anisidine, and the acetalde- 
hyde by propaldehyde. p (j y| 

Preparation of Aromatic Amino-alcohols. F.aiibexfaeriken 
vonM. FuienR. JJAVEit & Co. (D.l-i.-P. 2544.18).— The reduction of 
aiomatie ketones to the corresponding alcohols has previously been 
described, and is now found to proceed quantitatively if hydrogen is 

enqiloyed in the presence of colloidal 

OMe/ ^Cfl{OH)'C'ilJIo’XH, tl'e platinum group. 

\_/ •> : ^'lhnietho.njphen>jl-(i-pro})anol' 

arnine (annexe<{ formula), hard, 
colourless crystalst, m. p. i38^, is 
obtained when 100 parts of a-amino[HopionyIvcratroIe (A., lyiO, i, 313) 
in 300 parts of water with palladou.s ddi-ride (5 parts), gum arable 
{10 parts), and Jiydraziue hydrate are Mihuiitted to the action of 
hydrogen during two days at 20'-’ and under <a pressure of 1-i) atmo- 

spheres ; the hydi'ocklorvh, coinnr- 

oh/ /aH(OH)'UHMe-A-H., ’f" leaflets, has m. p. 212= ; whilst 
‘ the reduction in a similar manner of 
^'0.-amiyiOjiropionplcaltchijl{\., 1910, 
i, 313) gives rise to a 95'o yield of 
^'A^ihydi'oxyphenyl-apropanolamine formula), m. p. 18S’; 

the hydrochloruU, a colourless powder, lias m. p. Do'''. F, M. G. M. 

Preparation of Esters of Nitroanthraquinonylanthranilic 
Faudweiike vokm, 3Ieisteh, Ll-cius .v Bkuxinc (D.li,-P. 
-1)447;)). — When iiitroamiiioanthraquinoiies arc treated wiili the esters 
of 0 lialogeuated benzoic acids in the presence of copper (or a salt of 
coppei-y, they give rise to nitroanthraquinonylanthraiiilic acid esters. 

dkthyl ^■ndro-l-anthraquiiionijhinthmnihiie, reddish-brown needles, 
m. p. J.G — 240’’, is thus obtained from I -iiitn)-4-HniinoAnthi’aquiiiono 
methyl o chlorobenzoato. On hydrolysis and i7-ub>equeat reduction, 
fhe.'e compound.s furnish the correspunding aimtio inMir iquinonyl- 
iuithraiiilic acids, which are of tecimicil value. F. 31 G. 31, 

J'^^taquinonoids. Otto Stark and 0. Gakbe.n {B-.r., 1913. 46, 
joJ— 6t)b). -The method by which Thiele and iialhoru obtaiiictl ytdiow 
CIV, i. 
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tetraphenjl-yj-xylyleno from methyl terephthalaie (A., 1901, i, 49 ij 
has been applied to methyl ?«ophthalate, and a yellow 
tetiaphenyi-wi-xylylone of the annexed formula has beeu 

I j • prepaied. 

\/ Tetraphenyl-m-xylylem glycol, ^. 22 ^ 2 ^ 02 , is obtainej 

Ph.^C by the action of magnesium phenyl bromide on mothy] 

isophthalate in a boiling mixture of benzene ar^d 
anisole. it crystallises from glacial acetic acid with one molecule of 
the solvent in light yellow prisms, m, p. 88°, and from light petioieum 
in the free state, m. p. 112 — 113° Hydrogen chloride predj.itates 
from an acetic acid solution the rfac/eZor/t/fl, which crystulli^es 

from petroleum in white needles, m. p. 137^ and liko tlie dibro>uidt 
m. p. 167 — 168°, can be titraied with alkali in alcoholic i^olutior, 
When heated with zinc dust and Hevarda’s alloy in benzene (coiupaiti 
8chmidliu, A., 19U8, i, 150), a golden-yellosv solution with red 
fluorescence is obtained, from which petroleum precipitates uifn. 
phiuyl-ih-xylyhne, in yellow needles, m. p. 210 -220° (dccoiDp.], 
It gives the above diehloride with chloiine, but is stable towards 
oxygen. 

When hydrogen chloride is passed into the acetic acid mother 
liquors of the glycol, a dkkloriJe js obtained, which is insoluble in Jiot 
petroleum, and has m. p. 236 — 238°. U may be hydrolysed aud 
converted into a dimethyl tthtr, C 3 ^H 3 yOo, m. p, 187 — 188° from which 
the dih7-oi)dde, m. p. 242°, is obtained. ]t is supposed that Miti 
-C(0H)Ph2 group has wandered into Hie J^ara•po^ltion and that the 
compounds are isomeric, according to Schundliii's isomerism {A,, 1912, 
i, 32), with tefraphenyl*/>-xylyIene glycol dimethyl ether, m. p, 
181 — 182'5°, and tetraphenyl-;j-xylylene dibromide, in. p. 270— 
(Thiele and Balborn, loe. cit.). 3 . ( W. 


Direct Hydrogenation of the Phenylacetic Esters. Prepara- 
tion of cycZoHexylacetic Acid. Paul fSALATii h and Makoei. ]\luiiAT 
{Compt. rend., 1913, 156, 42-1—427. Compare A., I9l2, i, 353).— The 
esters of phenylacetic acid are readily hydrogenated by excess ol 
hydrogen in iho presence of very active nickel at 18U°. liy tins 
means the following esters have been prepared. 

Methyl Qydohe'Aylacttaie, b. p. 200 — 202“ (^corr.), 0‘9061, P,',' O'OSlhi. 
n]l 1'-1D9. Kthyl cycZohexylacetate, b. p. 211 — 212° (corr.), 1*;! 0'96-ti; 
Jj)/ 0'9D3T, n],' 1’451 (compare Freuudler, A., 1005,1,890). rropi/l 
cyduhexyiacetaie, b, p, 228 — 229“ (corr.), T)"0'9560, i)^’ U'9431, n\; ! '4i)U, 
isoJJu(ylcyc\o/ie;xylacetat€,h. p. 2lU— 24i° (corr.), 1))! U'9445, 

?<[? 1*452. i6oA'utylcyc\ohtxylacetate,h. ]). 250 — 251° (corr.), Hil 0 938^^, 
U)" 0-9267, nh' 1*454. 

The refractive indices are practically constant throughout, but ihfi 
density' diminishes regularly with increase in molecular weight. All 
these esters are readily saponified by alcoholic potassium liydioxi3c, 
giving the free acid, m, p. 32° 

The phenyipropionic esters undergo similar hydrogenation. 

It is of interest to note that benzyl acetate, the isomeride of iiietliyl 
phenylacetute, submitted to similar hydrogenation is decomposed, giving 
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tolucfie iind ncetic acid, at th© same time destroying the activity of the 
nifkel- W, G. 

Esters of Cellulose with Benzoic Acid and its Derivatives. 
Otto Hauseb and H. Mcsciiseh [ZnUscli. angew. Chf.m., 1913, 
26, 137— 139).— In the preparation of the esters the authors used 
liyjiocelliilose, which was made according to tlm metlioii of Girrrd. 
'I’lie liydroccllulose is treated, under cooling, with a large excess of 
1,0117.0)1 chloride and sodium hydroxide, and the lusultlng prorhict 
washed with hot water to lemovo alkali, and finally with alcohol and 
ether. The results show that the product obtained is always celhilu-e 
raoimbenzoate ; no dihenzo.rte is formed, whatever may be the con 
centratioii of the sodium hydroxide (compare Cross and Bevan, 
A., 1901, i, 452). TJie only effect of the concentration of tlio sodium 
hydroxide is on tlie time of reaction, the stronger the alkali the 
shorter the time. The best concentration is ' 10 %, aud the temperature 
slioiild be kept at 20’’ by appropriate cooling. 

CMvlosi moiio-f-c/doroUnioate, C,,,H,.jO|^Cl, was prepared simil.arlv 
from hyilroceltulose and /rchlorohcnzoyl chloride. It i.s ,an araorphou.s, 
white powder, insnluhleiu alUolvonts, nondiygroscopieaiid non-fiisible. 
Kiters could not be obtained from w-nitrobenzoyl chloride and ;i-bromo- 
hsnzoyl chloride, owing to the f.tct that the high tempierature necessary 
to melt the chloride resulted in il.s .saponification by ihe sodium 
hydroxide before (lieceliulo.se entered into reaction. ;i-Tolnoyl chloride 
gave a product corresponding with the formula C,,!! Jl,,, instead of 
the expected formula C,,.,!!,, ’ X. ,S. P. 

An Interesting Case of Dimorphism. Alexis DcFi ocn {Compl. 
reiitf., 1913, 156, 4r3 — 475). — \anillyl benzoate is obtained in two 
distinct crystalline forms, monocliuic or li-iclinic, accordingly as it is 
prepared by the hydrogenation of vanillin benzoate in the cold in tlie 
presence of platinum black (compare Vavon, A., 1912, i, 260), or by 
the conden.sation of benzoyl chloride and sodium vanillyloxide. These 
two forms are both stable at the ordinary temperature, having been 
kept for a year unaltered. The triclinic cry.staU " 

[ii:i;c=,0-8697;l :0’5283 ; u= 90-20' j'/i- 72-22' ; •/ = 72 '44'] 
iiavo in. j). 99^^, whilst the monoclinic 

[a :c = 0-7814 : 1 : 1-3460; /?-, 1 Il 'O';. 
observed un lev a microscope, begin to melt at, 90 , aiu! in the liquid 
0 itiined, triclinic crystahs bigia to form, transforming tlie wliole into 
.1 liable mass only melting at 99b This transfoilnation of the mono- 
clinic into the triclinic form when the two are in contact is retarded 
by diiiiinulioii in tciu|)erature and becomes inappreciable at 30 . 

W. G. 


Nitration of Benzoic Acid in the Presence of Mercury 
hi(i].4iiu WOLFFENSTEIX and W. Pa.vr (Zfer., 1913, 46, 6S9— 599).— 
ben benzoic acid (50 grains) is nitrated witli nitric acid (300 grains ; 
= 1-35) ill the presence of mercuric nitrate, 2:4: C-trinitro-ni hydioxv^ 
mzoic acid is obtained. The mixture is heated on the brine-bnth lit 
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105^ for twonty hours, after which it is filtered from uncliauged benzoic 
acid, the filtrate made alkaline to remove the mercury, acidified, iind 
then extracted with ether to dissolve out any m-nilrobeiizoic ncid 
formed. The aqueous solution is then concentrated in order to obtaiu 
crystals of the readily soluble 2 : 4 :6-trinitro-wi-hydroxybenzoie and, 
Various frinitrohydroxybenzoic acids have been described in the 
literature, and in order to compare them with the above acid they have 
been again prepared by the authors. Shardioger (A., 1876, 5.^4) 
obtained an acid by the nitration of aiithraflavonc. Since aiithrailavone 
is a mixture of the two isouierides, anthraflavicacid and 1 :7-dihy(lro\v- 
anthraqninone, the authors have nitrated each of these substance^. 
Tn each case a totranitro-derivative is first obtained, which undergoes 
fission, on fvirther action of nitric acid, with the formation of the 
above-mentioned 2 : 4 : G-trinitro-irt-hydroxybeczoic acid. The third 
isomeride of anthraflavic acid is anthrarufin, the tetranitro-derir^tive 
of which has been prepared by Licbermann (A., 1879,537). Tiiis on 
boiling with nitric acid nndergoe.s fission with the formation of the 
above acid, Tetiauilroautlirarufin is therefore 3 : 4 : 6 : 8-tetranitro- 
1 : 5-dihydroxyantbraquinone. lleihstein and (Meitner 
139, 12) obtained a triiiitrohydroxy -acid by the action of fuming nitrir 
acid on wi-aminobcnzoic acid, and this the authors prove to be identical 
with their aci<}, 

2 ; 4 : 6 Ti jnitro-m-hydrox}bcDzoic acid, CLHjO.,N^, crystalliffcs with 
one molecule of water of crysNtalli.'ation, in rhombic tablets ; m. p, 180h 
It forms a seiics of salts, cliatacterised by their water of crystallisatioi), 
The sodiuniy poinnaiinn, barium, and ailver salts have 2TT„0, and tiio 
copj^er salt, r)H.,0. Its constitution was proved by its conversion into 
picric acid when he.ated in small quantities (0'2 gram) at a lime at 
The simplest method of preparation is froni hydroxybanzoio 
acid. Five grams of this acid are dissolved in 30 gram.s of fuming nitric 
acid {D =s 1.'52), and the solution heated on the water-bath. Tlie nitric 
acid is expelled on the water-bath, the residue again evaporated down 
with nitric acid, then with water, and finally extracted with benzene, 
leaving the pure acid. T. S, P. 


2:4: 6-TrinitrO'7rt-hydroxybenzoic Acid. RiCHAnn WoLiFtx- 
STEix and AV, Paae {Her., 1913, 46, 630—682. Compare procediDg 
abstract).— E. F. .Smith {/'roc. Amer. J‘/nl. Soc.., 25) described a coui- 
poiind, which lie obtained by treating ethyl 7 «'liydroxybeiizo;i.iR with 
nitrous acid and then with an t*xcfes.«i of potassium hvdroxiile, fiS a 
trinitro-??«-hydroxybenzoic acid, basing his formula on an estiraition of 
potassium in the mouopotassimu salt. It might be expected that tho 
hydroxyl hydrogen should also have been replaced by potai-siuin auJ 
that the acid might be identical wulh Wolffeustein and Raar’.s compouu J. 
The, so authors have repeated Smith’s experiment, and find that (lie 
product is in reality an ester which cannot be hydrolysed by pioloijg*’'! 
boiling with alcoholic or aqueou.s potash, and is therefore, acconiing to 
Victor Meyer's rule that ortbo-sub.-.titnents protect a carboxyl or estei 
group, c'thpl 2 : Q-dinitro-m-hi/droxt/heiizoate. it has in. p. ^ 
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Action of Hydrogen Cyanide on /j-Nitrobenzaldehyde. 
GrsTAV Heli.eii [with Otto Fbitsoii[ {Ber., 1913, 46, 280—394) 
-When p-iiitrobcnzaldehyde is suspended in glacial acetic acid and 
fliaiv-cn with a concentrated aqueous solution of potassium cyanide 
niitil dissolved, it is converted into p-nitroinandclonitrile, which may 
be precipitated by water. Tlie behaviour of this .substance towards 
vaiioii.s reagents, its conversion into uitio- and amino-inanilelic acid, 
ami attempts to form anhydrides of the latter acid are described. 

y-Xitromandelonitrile, N 02 -CjH,-CH( 0 H)-CN, crystallises from 
benzene in faintly yellow needlc.s, m. p. 109—110 ; which on hydrolysis 
mill hydrochloric acid readily yield p-nitromandelin acid. Towards 
sodium hydroxide it is very sensitive, and from the product of the re- 
artimi, p-nitroso-,^-nitro-, and ;) iizo.xy-benzoic acids liave been isolated. 
aXlenzoylox;i-i>-uilrophmyl(Ketic acid, K0.,'C„H,-CH(0Bz)'00,U, i.s 

obtained by benzoylating the acid in pyridine solution, in yellowish- 
white prisms, m. p. 18b— 186". It is easily hydrolysed, and all 
attempts to reduce it re.sultcd in the production of benzoic acid, Tlio 
leduction of /i-nitrontandelic acid itself I'ollow.s ditferent eoiir.sea ; with 
7,iuc and acetic acid it re.sults in \}-aioxy7ii/mrlelic acid, 0,^11 O-JT , 
in yellow needles, which darken at 190'; witli stannous chloride the 
product is ;t-aniitiopbenylacetic acid; ferrous .sulphate and ammonia 
lead to p-n»iiioinn!iiWic acid, NHaC,.,U,’CH(OH)-CO.,H. which forms 
faintly yellow needles from warm water, and a colourless hjdrochlorvU. 
Wlieu warmed for a long time in water, it gradually deposit.s a yellow 
rnhylridt, {Ogll.DjH),,, in. p. 210’ (decomp.), wliicli i.s insoluble in 
organic solvents. ?)-Amiuomandelic acid yield.s a normal benzoyl 
deriViStive in sodium carbouate solution as a ciysfalline powder, nj, p, 
318-, winch does not lo.so water when lieatcd witli acetic anbvtiriiL, but 
when benzoylattil in pyridine in the’ cold,’ the 
,\ ■ CK'UH (iroduct is 'l-hyiroxy-V-hiuzoyliiidote (annexed 
^ ’sQQ fonnula). 

\ / / -ff-'s sobstaiice could only be obtained as a 

A'Bz colourless, aiuorjibous powder, which was not 
readily attache 1 by wunn aqueous alkali, lout 
was liydiolysed by cold alcoliolic potash to »-benzoylamino- 
mandrlic acid. 


If tlie solution of yt-Dilrobenzaldehydo in concentrated potassium 
cyanide ai,d acetic acid is not immediately precipitated by water, 
but is left lor a day, -dinitrodeoxt/benzoin ri/nnido^ 

crystalli.ses in pile yellow needles, m. p. 
*1 1 ’ ~i acetylatcu, and gives no reaction with feriic 

11 oin.e On reduction it yields ;>-.ainiuobetizoic acid, and when 
uo-o red in hot sodium hydro.xide it depio.-its yt-azo.xybcnzoic acid. 

len the red foliition in cold sodium hydroxide is at once filtered into 
Jilrocliloric acid, however, i-fiUro-l'-niirosodUbcie ntS-diol 
Nt)„-C„ll^-l'(UH):C(Ull)-C',,ll,-XO, 
can X‘ (■xtracted by means ol boiling w.iter from the piecipitate. It 
dwL-' ""tjess leaUets, m. p. 225" (decoiu[i.), which give an intense, 
dr,;, r <'»lonr with ferric cliloride, and I'orm acetyl and bcnzovl 
‘U 1 VC.S which could not be obtaiite 1 pure. ,1. f \v," 
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Preparation of Carboxydiarylhydrols. FAiinENrABiUKtiN 
Fkiedb. Hayeu &, Co. (D.K.-P. 254l‘J2). — Q-lIydroxu~2 ■A-diindhi^i 
benzoic acid, m. p. 66^ is prepared by tiie action of carbon dioxirle 
s-xylenol ; when it is slowly added to a cooled solution of diethyl- 
aminobenzaldehydo (1 mol.) in concentrated sulphuric acid, it give.? 
rise to a hydrol, which can be further cotidensed with o-hydroxylolnic 
acid to yield cowjpottnds, wliich dye avooI m violet shades. 

Similar are also described fiom o-chloro-p-diethyLiuiiijjj. 

benzaldehyde with wi-hydro.xytoluic acid, and its further coudeositiou 
with o-hydroxytoluic acid; from o-thlorobenzaldohyde tviih B-hydroxy- 
2 :4-dimethyIbenzoic acid, followed by condensation with o-hydro.xy. 
toliuc acid, whilst the tinctorial properties of other similar compounds 
aie tabulated in the original. F. M, G. M, 


.CO. 
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! 

\/ 
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Preparation of 2-Halogen-5 acylaniinobenzoylbenzoic Acid, 
AktirnGesellsciuft fCk Anilix Faduikatjok (D.K.-F. 254091), - 
3-AmiiJobeiizaylbenzoic acid (annexed formula) 
and its bomoiogues can be readily acetyhited 
by ordinary methods, and oii subsequent halogen- 
atiou (in tlie same solution) yield 2-hah)geii-j- 
acotylimi nobenzoyl benzoic acid. 

The following compounds are described: 
()-Bromo-Z-acet^Iamvdobe7izoJ/lbei>zoic acid, hard crystals, m, p, 
iS-hromo-Z-acdylaminoploluojjIbeiizoic acid (prepared from 3-aniino-/)- 
toluoylbenzoic acid), colourless iieedbis, m. p. 226°; 
aniino-'i-cfirboxybenzo^lbeitzoic acid (Iroiii S-amino-t-carbosybcnzoyl- 
benzoic acid, m. p. 265°), .<hort, colourless, rod-like cry&liiU, m, \\ 

264 266°, and ‘2-ckloro-^)-i)-(olv-sHesulphonyl-[)-loluoylh€nzoic dci'I, 

colourless rods, m. p. 135’’. F. M. 0. M. 


a-Hydroxy-y-phenylcrotonic Acid. An Example of an Ether 
of a Ketone Hydrate. J. Boucalt.t {Coinyt. rend., 156, 
505— 556).— The acid amide, f>l^b\ined by the hydiolyd.^of 

a-hydroxy-y-phcnylcrotoiiamide (compare this voL, i, 269) on treatincr.: 

with potassium pormangiuKite in diiiuc 

CHnPh*CTT/C\ Ct\ acid solution gives a com/pown'/j 

' > >NH 

CH.iPh*CH.>*C- -- CO-^ in.p. 1*20° to which the anthnr 

the annexed constitution. 

presence of the imide group iu the compound is shown (1) by w 
pseudo-acid properties; (2) by its tran.<>formation into an acid amvk 
m. p. 171°, and finally to the dibasic acid, P 

■204° by the action of dilute alkali hydroxides; (3) by the foimatio:; 
of a derivative, m. p. 80°, which liberates iriethylamiiie on 

treatment with alkali. The compouml, unlike the acid amide fiom 
which it Is prepared (loc. cit.), is not loadily decomposed by alkali= tn 
give beny.yljiyruvic acid. Its preparation by the elimination of 
tertiary hydroxyl groups appears to be the reverse of 
action. 
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preparation of Esters of Acetylsalicylic [o-Acetoxybenzoic] 
Acid. llicitARD WOLFPEN9TR1N and JoSEb- Zeltner {lUr., 1013, 46, 
o 8 ’ 2 — 586). — Attempts to prepare ethyl o-acetoxy benzoate by the 
action of o-acetoxybeozoyi chloride on ethyl alcohol led to the isola- 
tion of ethyl salicylate, ethyl acetate, salicylic acid, and salicylic 
anhydride, the primarily formed ethyl o-acetoxybenzoato being decom- 
pu^od by the hydrogen chloride liberated during the reactions. Satis- 
fiictoiy results were, however, obtained when the reaction was carried 
out in the presence of a substance capable of ab.sorbing hydrogen 
chloride, for example, quinoline. 

TrxcUoro\?<<ipropyl a acetoxylemoals was obtained by heating a 
li. mixture of o-acetoxybenzoyl chloride, triclilorofsopropyl alcohol, and 
dimethyh^niline on the water-bath during two hours. It had m. p. 
about 65®, and could not be distilled \vithout decompositioa. Occasion- 
ally this ester was obtained in an oily form, which coulil not be caused 
to crystallise, but which, according to analy.si.«, was pure. 

Ti'khhro-i'^x\>.-huf-yl o-ac^toxyho-iizoale^ lu, p. 50 — 07®, after previous 
softening, b. p. about 180®/K) mm. (slight decorap,), was obtained by 
heating o*acetoxyhenzoyl chloride and fe>A-trLfhlorobutyl alcohol at 
UO® in the presence of hariuin carbonate. 11. \V. 

Preparation of ChloroanthraquinoDecarboxylic Acids. 
Farcenfabkiken vorm. Pkiedr. Bayer .y Co. (D.Ll.-R, 2ool2l).— The 
method previously described (A., 1011, i, 4G6), in which anthraqainone 
was chlorinated in .sulphuric acid solution in the presence of iodine, has 
now been extended to the anlhraquiuone-a- and ^-oarbo.xylic acids. 

■\Vhcn anthraqijinonr-^carbo.xylicaci<MissoIved in fuming sulphuric 
acid (in the presence of iodine) i.s chlorinated at 125®, it gives ri ,?0 to a 
dkhloroTtdhraquinomcarhoxyVic acid, yellow crystals, m. p. above 300®, 
which when lieated with p-toluidine furnishe.s an intensely green 
<|iiinazn-in-like derivative, thus indicating (hat the chlorine atoms 
arc in the para-po.sition with regard to oich other. 

The analogous compound from anthraquinone-a-carboxylic acid 
ory&tallises from acetic acid, and has in. p. 210 -2-iP. The anthra- 
(iniiionedlcarboxylic acids can also be emploved in this reaction. 

F. M. a. 31. 

baturated 3-KetoDic Esters and their Derivatives. Dorothy 
-V. Hahn and Angie Cl. Allbee Ckem. ./., 1013, 49, 171 — 170).— 
Kohltr (A., 1911, i, 384) has described a general method for the 
I'U’paration ot unsiturated S-ketonic c.^ter.s j this method has now been 
'Applied to the production of the corresponding saturated compounds. 

hthyl ^ aaisoyl-a. pJienylethiflnmlonate, 

03Ie*C^H,'CU-CirrCHPh*CH(ahKt),, 

Ri. p. , obtained by the condcn^ation of ethyl malonate with anisyl 
ketrme in pre-'^ence of piperidine, crystallises in plates or stout 
LceiUes. Ihe corresponding methyl m. p. 104®, forms plates or 
'tender needles. When an alcoholic solution of the ethyl ester is 
treated with concentrated aqueou.s solution of potassium hydroxide, the 
yoM-ysium salt of ^-anisoyl-a-phenylethylinalonie acid separates, which 
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is converted by acids into the poUissium hy<hogen salt and subscqupi tlv 
into tile acid iJself. ^-Anisoyl-a-phenytelhi/lmalonic acid, m. p. 
(decomp ), crystallises from water in slender needles containing 
of crystiillis.ation, which is eliminated below 130*^. By the action of 
bromine on a solution of ethyl /3-anisoyl-a-pbenylethylmalonate in 
chloroform, the (i-bromo-devivatiyc, 

0M©-0,;lI,-C0-CHBr-CHPli-GH(C02Et).^, 
ro. p. 97'^, is obtained, which form.s large, six sided prisms. 

When /3-anisoyl-a-pbenylethylra:ilonic acid is heated at 165— 17 i}; 
until the evolntion of carbon dhixide ceases, y-anisoyl'ld-phenylhutijric 
acid, OMc’C^Hj'CU’OHo'OHPh'CIL^'COjH, m. p. 152°, is obtaiiud, 
which crystalll^es in plates or prBms ; its methyl ester, m, p. 86°, furms 
long plates or prisms, and i.s hydiolysed by potassium hydroxide with 
formation of the yoitunum salt, which ciy.-^tallises with IH.,0. On the 
addition of bromine to a solution of y-anUoyl-y3-phenylbutyrio acid in 
chloroform, two isomeric 7 -/^ro»to-derivarive<, 

OMe-CoH.-CO-CUBr-CTlPlrCK.-COoH, 
are obtained with m. p. 144° (det-omp.) and 119° re.spectively, which 
both behave in the same way wlieii trejited with sodium caibouate, 
yielding y-anuoyl-liphenyl-y-bmyrohctone, 

m. p. 109° which forms large, six-sided prisms. The methyl ester uho 
yields two y ^romo-derivatives, ni. p. and 122°. E, b, 

A New Oxide of Carbon, Hans Meylk and Kaki, 

Steinek {Jkr., 1913, 46, S13 — 815).— When mcllitic acid is subjecteJ 
to the action of dehydrating agents, either it remains iirchangcd or, 
by more drastic treatment, it is couveited into 
C().,H tho aidiydrido of pyromellitic acid. As intei’- 

mediate product, an auhydrocarbnxylic ndi 
(annexed fomnila) appears to he formed. This 
X/ substance can be isolated in the puio htale by 

CO.,H prolonged boiling of meliitic acid with tlduiiyl 

chloride or by heating those suhstancos at ]5l>‘ 
during several hour.*. It forms a white, crystalline powder, wliiLJi 
unites with the calculated quantity of water to form meliitic acid, a-.ii 
which, when strongly heated, yields pyrnujellitic anhydride ami 
carbonised products. 

The oxide [inellitic anhydride^ (annexed formula) is obtained when 
meliitic acid is boiled under reilux with much benzoyl chloride during 
f-ix hours. It separates from boiling benzo)! 
CO'O chloride in colourles.s crystals, which arc [leilsctly 
stable and non-hygroscopic. It is practicill) in- 
i’-co in cold water, hut unites with warm watei 

XX I to form meliitic acid. It gives charautenstii: culoia 
CO’O tions with various solvents of higli b, p. ; thus wihi 
naphthalene, retene, phenanthrone, ami li ioixuie. i: 
yields rose-red to bluish-red solutions, and with nitrobenzene a liliiii-h 
green solution. It darkens when heated above 320°. IP 
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Conetituenta of Essential Oils. [Degradation of the 
piketone, Obtaine<i from Selmene.] FuiEDiucn W. 

^1 aod Fklix Risse (fifir., 11^13, 46, 5!Jl) — 603. Compare this 
voL i 66, 188).— The diketone, obuiine'i by the oxidation 

ot natural selinene and also the diketo-nionocarboxylic acid, obtained 
bv the action of ozone on ortho(a)selinone, h.ave been furthfT oxidised, 
CI£--OH2--C[l*Clj(C(),in-CIVCOJI 
„],c,eby a tnba«o and. bn'Me-CH/CH-CO,!! 


has 


been obtained. 

The diketone was most advantageously oxidi.^ed by a cold .solution 
Qf bromine in aqueous sodium hydroxide. The acM, ( so 
obtuutd was purilied by solution in akohul and addition of chlorotorm, 
when the precipitated pioJuct was found to contain cldondorni {about 
one niul. of chloroform to two inol.s. of add), wliich could only be 
completely removed by he.iting it in a vacuum at the tcmperatiiro of 
boilini; •■c.done. The pure acid had m. p. 188’. Its triiiasic nature 
wi\s shown by converting it into the methyl ent^r, b, p. 

n,, T47SHS, a,, - 27''’48', by the action of methyl 
iodide on the &iloer salt. The acid could be recoveied unchanged 
after sitpouilication of tbo ester. 

The same acid was obtained when the diketo monocarbo.xylic add, 
C, oxidised by bromine in alkaline solution or by nitric 

acid," li. W. 


Studies ia the cydoPentadiene Senes, fll. Certain Deriv- 
atives of 5-Nitro-2 : S-dibenzoyl-A'^^-cvdopoDtadieoe. VVillfam 
J. Hatk and Lambert Tiiokp [J. dmer. Ckeiti. Soc., 1013, 35, 
2G1'— 272 . C'ompaie A., 1012 . i, obC ; tbini vid., i, 184). — In the 
eai'lifi papers, it has been sbuwu that the formation of a ci/clo- 
pentadicno ring by the condeii.saticn of a I : S-dialdebyde with diphen- 
ficyl proceeds more slowly than with acctnnylaceione. A .study has 
now been made of the behaviour of ;Y/' diuictliy!., ^;y/-dibromo-, and 
yi-lironio-fliphenacyl. The results show thattba olfect of methyl groups 
in the phenyl rings of diphenacyl is to retard the activity of the 
methylone groups of this ketone, whilst the presence of bromine atoms 
iIlCl'ea^es their activity. 

by the eotidensalion of p/Z-dimetluldiphenacyl (T.impridit, A,, 1900, 
i, 600 ; with Sodium nitromalon ildohydo. : o-di-^-toluoi/l- 

, , . ^CH:C-COT.VlI,Me , • , . 

A' '■('.yclopentudiene, lSO./CH<r^ was obtained in a 

^ ^ “ X.'ll.C-CO-C.HjMe 

yield of about Tb'Xi of the theoretical ; it crystallises in yellow prisinr-, 
and decomposes at 243 — 244'^. The .S'lVrer salt decomposes at about 200’, 
anil the inouoxime at 150 -151'. 

tlh}jl [yljromophe7iac}/lbenzoyhicet(tte, 

tyf^Bi-UO-Cll/CHHz-CtLFlt. 

]■’ SI , obtained in 75% of the calculated yield by tlie <-ondeii?ation 
of bi'omoptieiiacyl bromide with the sodunii derivative of ethyl 
Icn/oyliumiute, forms colourless needlos, and when boiled with dilute 
pota»iu[ii hydroxide, is coTiverletl into ])-!ir(niio iipheuac}/f, 
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ra. p. which crystallises in white plates with a pearly hi.sfjp 

I'he yield of the latter compound amounted to 45*^^ of the theoretical 
^■Xitr(}-Z-htnzoyl-'l-^-bromohemoifl’^''’^-c.yv\ope,ntadiene, 

‘ - ^ch;c-co-o„H5 ’ 

was obtained in a yield of about 75% of the calculated by the coiuleu- 
sation of ;>-bromodi[ihen:icyl with nitroinalonaldeliyde ; it forms small 
yellow prisms and decomposes at 240 — 241°. 

The sotHum derivative of ethyl 'p-bromobsmoylaceloacHate was prp. 
pared by CTaisen’s method. When the ester itself is warmed with 
aijueoiis ammonia, ethyl \)-hroTnobenzoylacetate, 

o,A\j^rCO-6n^-i:o,Kt, 

is obtained as a palo yellow, oiiy liquid which cannot be distilled wiLlmut 
decomposition even under 5 mm. pressure. Its .sodium deiivative cod 
( lenses witii ;>-hromophenacyl bromide to form ethyl I'^-bromohemoi/i 
Xi-b)'omof /f'-uacyheetate, C,.H^Ili"C0*CK.yCK(C0*05H J,h')'C02Kt, m. p 
7o^ which crystallises in small, colourless prisms ; a 6(1% yield of thf 
theoretical was obtained. Wlien this ester i.s boiled with dilut; 
potassium hydro.xide, it givOvS T'i%of thecalculated yield of ;;y/-dibromo- 
diphcnacyl, C%K^Br’(JO*CH.,-CH.,*CO*C^H^Rr, m. p. 182% which forms 
lustrous, colourless pl-ites, and condenses with nitromalonaldehyde with 
production of 5 nf<ro*2 ; 3-c/bp hromoboizoyl-l^ -''■cyclopentadiene, 

" - ^^CHIC-CO-CjH^Ur’ 

wliieh forms yellow cry.stals aud decomposes at 230 — 332% K, 


Action of Hydrochloric and Hydrobromio Acids on 2:4- 
Dimethylquinol [2:4 Diniethyl-A- ■'-eyc/yh©xadi6nG-4 oM-one^ 
El'gkn Bambeucer and Emil Keueu {/>«r., 1013. 46, 787 — 813},— 1: 
has been previously shown {Bamberger and Brady, A,, 1901, i. 141i 
that aqueous sulphuric acid ciuiverts 3 : 4-dimethyl A- ■■'-cyc'’ohexadj(,'ne- 
4-ol-l-one into /j-xylo juinol. Hydrochloric acid, in aqueous .solution, 
iransforms it mainly into o-cA/oro-m-l-.'-yeno/ an<i ^ chloro-inA-o'ijUno^ 
whiliit, in anhydrous glacitd acetic acid solution, the latter isomci i'ie is 
alone obtained. The actions are probably represented by the fclieiae: 


He OH 

\/ 

/\ 


OH\ 
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+ H,I) 


,.Me 

/ 

O 


/ Me OH\ 

f 'V I 

i lOb i 

< Cl '' ;Me ; 


u 


.Me 



on 


+ n.,1.) 


Under einiilar conditions, hvdrobromic acid forms mainly ii-biomr- 
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i-sylenol and 6-bi’omo-wi-4 xyknol. The identity of the product'? 

al>o syntheticaliy established. In the li^ht, of Iho pri^Fent work, 

^ modified interpretation is given to tho obForvation of liamberger, 
PHi'doi’f, and Szolayski (A, 1899, i, 311) tint /> nitrosotoluene is 
onverted by bydrocliloric and hydrobromie acids into 3-chloro-;}- 
(,,e^ol, in tint hemiquinols are now assumed to be formed as iotcr- 
mediate products. 

An improred method for the preparation of 1 ; 3-diraethylphenyI- 
liydroxylamine is described (compare Bamberger and Brady, loc. cit.). 

*^2 : l-Dimethyl-A-'^*cj^c/oh6xadieriC-4*ol-l'Ono wa.s heated during one 
hfjiir at 100° with fuming hydrochloric acid, the mixture dibited with 
water, and extracted wil.li ether. After drying the ethereal extract, the 
etlur was removed, the residue was allowed to solidify as completely as 
pOjdblc, the solid portions filtered off, and the li'piid part submitted to 
fri^ctional dUtillaticn with steam. The following substances were 
olitaiiied: 5-chloro-m-4-xy]enol, b. p. 86'5 — ST'Vf) min. {lif/enplurethdnf'., 
JI 1 . p. 120 — 130^; TpnHrobenzoate, while needle.^ m. p. 94 99°); 
C-cldoro ?/?.-4-xylerol, white, silky needle-'^, ui. p. 90—91’ {hemoate, 
g!a?f«y prisms, m. p. S4'5— 8.r3°) ; a suhsUmce, m. p. lt>9 — 170°, 
possibly chlorodixyleno) ; a auhlaitce, m. p. 190°, reddish-yellow needles, 
poi'sibly chloro-/)*xyloquinol ; traces of ;)-xyloqiiinol and resin. In a 
second experiment, dixylcnol was obtained m addition to p-xyloquinol 
and ^>xyloquiaone. 

5-Cblaro-m-4-xylenol was prepared by p'>iu'irig a diazotised solution 
of 5-aiinno-m-4-xyieuol into hoiliug cuprous chloride solution, and had 
li. p. 100 — lOi’/IT mm. The phenylureth.ine and ^Miitrobenzoate 
obtained from it were identical with tliose obtained almve. 

The synilio.'is of 6-chloro-7U-4-xy!cnol wa? (ffccted in the following 
iimniier ; O-nitro-ru-l-xylidine was diazoti^ed and treated with cuprous 
chloride solution, whereby 4-chIoro-()-nitro-m-xylono, m. p. 4‘2°, w'as 
oltiiined (compare Ahren.s 1892, 271,17), The latter was 

reduced by tin and hydrochloric acid to 6-chloro ^u-d-xylidine, leailets, 
m, p, 08‘5 — 99°, which, according to Bamberger and Cadgeise (/>/hseri., 
190.'}), is also formed by the action of concentrated hydrochloric acid 
on (•(s-Hi-xylylbydroxylamino. The hjdrochloruh, sul}ih(ite, and oxalate 
were fiho prepared. The acelyl derivative forms .^ilky needles, m. p. 
158 9 Phenyl-i-chloro m-xijhjlcai'hamhle, CglIjMe.XT'XH'CO'NilPh, 
\ddLe, silky neediets, ha.s m. p. 217 — 2lb'' after previou.s .sofleniug. It 
immediately re solidifie?, melting again at 2.55° (decomp.). The corre- 
sponding ihiocarharnide has m. p. 140 — 140-5’ when rapidly heated. 
5Vhen slowly heated it melts at a lower temperature. Biazotisation 
and sub.'equent boiling of the aqueous solution converts fi-chloro-m-l- 
xylidine mto 6-chloro-t/i-4-xylenol, wdiicli is identical with the 
sul stance described above. 

i'be actiou of liydrogen chloride dissolved in glacial acetic acid on 
2 : 4 diiiiethylci/c/ohexadienolone gave 6-chloro-//i.-4-xylt‘Do], chloro- 
;;-.xyloquinol, traces of an oily chloroxylenol, re.siD, and, possibly, 
/>xUc’quinol. 

2 : t-DimethyJci'c/uhexadienolone, when heated on the waier-b ith 
'ivitii aqueous lu’drobromic acid, b. p. 122 — 123', yielded 'i-hi-oino-ui-d- 
xyUuK'l (which p)Os.sibly contained small quantities of (i biomo-wi-l- 
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xylenol, as-m-xylcnol, and ;joryloquinoue), dixylenol, ;3-xyloquinal (or 

xyloquiijoiie), aud an amorphous acid. 

To determine the constitution of the above broinoxyJenol, it was 
treated witli hiomioo in glacial acetic acid solution. The pmluci 
obiaitied, long, white needles, m. p. 179'5 — 180°, had the same m, p. 
as 2:3: O-tribromo-p-h-xylenol (obtained by bromination of p-xyleiiu|) 
and 2:5: G-tribromu-ni : 4-xyleuoI {obtained by brominating m-xj lenol), 
whilj-t mixUncs of any of the three compounds showed no notieeablo 
depre.‘^sion of m. p. Wlien acted on by benzoyl chloride, however, 
the b^.nzoufen. in. p. 151 — 152°, obtained from 2 ; 5 : G-tribromo w : .J. 
xylenol, and from the product of the successive action of hydro 
bromic acid and bromine on 2 : 4-dimethylc//c/ohcx:idienolone, proved 
to be identical, wliereas 2 :3 :Q-tribrouiO'p-xi/lenyl-o-be7izoate had m, p, 
128—129°; hence, the above monobromoxylenol i^ probably 5-bromo. 
m-4-xylenol. The benzoate and phenylurelkane of the latter were 
prepared. 

The direct synthesis of O-bromo m-4-xylenol (compare iStoermer and 
Gtihl, A., 1903, i, 848; Orton. Coates, and llurdett, T., 1907, 91, b'i) 
was effected by the action of cu[*rous bromide solution on a diuzo- 
tised solution of 5-amino-w.-4-xylenol hydrobromide It had b, p, 
121 5— 1 22-5° '37 mm., and yielded a benzoate, m. p. 49— 50-5^ and a 
pbenylurethane, ni. p. 136-5— 137°, after previous softening, which 
proved to be identical with the above-mentioned products. 

2 : 4-l)imethylcycfohexadienolone, when treated with hydrogen 
bromide in anhydrous glacial acetic acid solution, gave 6-broii)0-m-l- 
xylenol, m, p. 76—76-5°, 3-l)romo->«-4-xyleuol, probably p-xyloquinoiic, 
possibly crude monol)Voino //.xyloqiiinol and resin. The constitution 
of the solid bromoxylenol follows from its identity with the product 
obtained from 6-Di’tro-m'4-xylidine by conversion of the Utter into 
4-bromo-6-nitrom-xylene, reduction of this substance by iron tilings 
and acetic acid to 0-bromo-m-l-xylidine and diazotisation of the 
latter siibstaiicc (compare Noelting, P»raun, aud Thesmar, A., 1901, i, 
589). 


Preparation of Derivatives of ?)-Benzoquinone. hUuBU-EfiKi- 
VOKM. Mkistkh, Li;cil'S ^ BurMsu (D.K.-P. 2530’Jl) — NMun the 
dinaphthyl;in-iirjo-;>*benzoquinones (ami their derivatives), obtained by 
the action of ;)-houzci(|uinoue on a- <and )3-iiupluhy]amine.s, are lieatcd 
with reagents having a high boiling point, they furnish highly 
coloured compound.^, which after .sulphonatioii are of technical iiiipoic- 


Di - 2 - ijaphfliyl.iminodichloro-ju-bcnzoi]uiiioiie, (Nil’ll. 

(obtained from tetiachloro-p-benzoquicone and /^-naphthyUrnlnej, when 

boiled during three hours -with nitrobenzene furnishes the co/npowt'l 
C..,,H,-0.,NC1, gli.stening, green cry.staU, in. p. above 300°, -whilst the 
isomeric comimind fiom a-iia[»hthylamino has .Minilar properties, 

The co/rtpemn^/, is obtained frouf di-2-napbthyl;imino- 

chlorup-benzo.niinoi'ie, “wiul.st tiiat from di-2-miplithylauiiiiu-;)-bei)/.> 
(luitione, C, ll.,0..(Nil*Cj,,[l^)3, form.s a browiiish-ycllow powder. 
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Preparation of Chloroanthraquinones, Dadische Asinu- 

Soiia-Fabrik (D.K.-P. 251450. Compare A., 1908, i, 994, ami this 
vol., ii preparation of a chloroanthraquinones by the 

leplacement of a nitro-gro\ip by chlorine has been described {loc. cit), 
Mill the reaction has now been e.Atended to the /J-nitroanthraquinones. 

When a suspension of 2-nitro-3 methylanthraqiiinnne in tricliloro- 
beiizenc is tre-ated with chlorine at 150—180“ it gives ri.so to a yellow 
|iiciipitate consisting of a mixture of (A-2-tetraeliloro- and la ^ trichloro- 
;;-riietliylanthraquinunes, which by the action of hot concentrated 
mlpluiiic acid, followed by treatment with sodium carbon.ato, furnishes 
a readily separable mixture of 2 cUrnmnlhraquhioae-'i carboxylic acid, 
i!i, p. 280“ and of 2-cklm‘oanthruquinone-S-aldeht/de, m. p. 229^, whilst 
thy technical mixture of 1:6- and 1 : 7-dinitroanthraqmnone-< ^ive 
on similar treatment to \ i^-dicliloroanthra^iuinom, Cj^K,.0,,Clo, 
lii, p. 202-204'''. F, Ji. a II. ■ 

Preparation of 1 -Halogen-2 aminoanthraquinones. FAitBwi'KKE 
vouM. jMEisTiift, Lvcius it BkUning 21)368^3, Compare A,, 

]904, i, 256}. — When 2.aniiiuiauthra(jainone-3-Pulphorjic acid is treated 
^vith a halo^cen (I mol.) it readily yields a Mialogon-2-amino;inthra 
(luirione o-pulphonic acid, which by heating' with 80'V, sulphuric acid in 
ooriverteu into the correspondiDg l-halogen-2*ariiiuoauthra'juiiione. 

Sodium \-chloro-'2’aminoa'/ithr((i^uiiione-o-sul/J/onate fonijs oraijge-red 
(TVf-tal.*;; l-c/i/oro- 2 -ammort'/ti/<m 7 tn'non«, yellow needle.*, m.p. 228 -229° ; 

[ browo-~-nmiHO(i7Uhr((rp(i,ione-Z sf(lp// 0 )}C(te, oiange-red leatletP, 
and l-broitio-’2-aminoant/ir{iquinoney glistening, hiowni.sii-red leaflets, 
m, |i, 305'^, which on further brominaliori yields 1 : 3-dibromo-2-aminn- 
anihraqaiuone. F. -M. G. M. 

Preparation of Nitro-;)-acyldiaininoanthraquinoDe. Farbwerke 
voriM, Meistek, Luciu.s Sl RkCnikg (D. K.-P. 25418-!>).— Nitro- 
;;-[icyldinminoauiliraquinone.s are readily obtained by the action 
of Lillie acid (L) I'5) at temperatures not exceeding 25° on diacyl-1 ; i- 
diaminoaiithraquinones, the nitrogroup entering the ortho-position 
with rc.'pQct to fin amino-group. 

■A-tHaceli/!diaminoa7tthraqninon6 forms yellowi.?h-brown 
reedles, m. p, 237° (decomp,), aud on hydroly'sis furmshe.s 2-w7ro-l : 4- 
dkmiuoanthraqv.moiie as a blue, cry.«talliiie powder. 

2-.\iiro-i i-diami/toani/iraquinuneurt/ftauey orange-red needles, m. p. 
230 — 232°, is obtained iu a similar manner from I : 4 diauiiiioanthra* 
quiiiciiieurethaBe. F, M. G. M. 

Preparation of Dianthraquinonylthio-ethers. Fardexfabrikex 
V0K.\i. Yiiium. HAYEKctOo. {D.II.-P. 254561).--Duu.thraquiiionyl thio- 
ctlieis are readily prepared by heatiug autiiraquinone niercaptaiis. 

l^liDiaiilkraquiitom/l thio-et/ier^ yellow needles, is thus obtained 
lom anthriiquiuono /S-mercaptaii ; the isometie aa-di<nif/ira<^uinon}/l 
kioellipyr is n reddisii-brown, crystalline powder, whilst iLlS-duinthra- 
p.iiioiiijl thio-dhsr is prepared by heating together molecular propar- 
lioiis ol a- and /3 antlu-iujuiiione luercaptana. 

Olilui'o-l-benzoylamiuoautlirdquuione when treated with sodium 
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sulphide furnishes l-benzoylaminoanthraquinoce G-mercaptan ; 
when heated, gives rise tol : V 'dibenzoyldiamino-^ '.^'-dlanihraquinony} 
thio-nihtr, which crystallises from nitrobenzene in yellow needles. 

F. M. G, 

Anthraflavone-G. Eduard Hepp, Rudolf Uhlenuuth, and 
Romer (7>'er., 1913, 46, 709 — 712), — To the above dye (l).R.-P. 191i7jtij 
has been attributed the structure 1 : 2 ; 5 : G-diphlhaloylanthiacerit 
(Bohn, A., 1910, i, 405). In its preparation by the action of calciinu 
hydroxide on w-diehloromethylanthraquiiioiie, the occurrenee of 
quantities of anthraquiiione-2-carboxylic acid as by-product 
that the first product of the reaction is anthiaqinnon6'2-iili.U'hvdo 
whicli then undergoes change into the corresponding acid and aleoucij 
the latter of which then condenses to anthraflavoue. Acconling to 
this view the dyo must be diphthaloylstilbene, and its formation bytLe 
action of lead oxide on 2-methylanthraquinone and its derivativ^^ 
would be analogous to the well-known foruiation of stilbene liom 
toluene. A convincing |U'iX)f of the untenability of the older view 
with regard to the structau c is given by the preparation of the dye in 
better yields than hitherto, from wdibioino*2*methylanthraquinoije bv 
the action of copper powder or sodiiiin iodide on solutions in niirO' 
benzene and acetone respectively. 

The last method of preparation can be extended to substitute 
antliraflavoncs. '[•Cldoro 'l-indhylanlhraquinoif^.^ yellow needles, lu, p, 
171^, obtained from 2-methyl.vriThraquinone*i-sulphonic acid by Lc;u- 
ieg with potassium chlorate and hydrochloric acid, when treated with 
bromine in nitrobenzene solution is converted into X-chloro-tii-dihi'ijim- 
mcthylarithraquhione, yellow leaflets, m. p. 176°; the action of sodium 
iodide on the acetone solution of this substance produces 1 : \'-dkllm- 
anih'ojiavont (2 : 2'-dichloro-3 : 4 ; 3' : 4'-diplithaloylstilbene), a yello'v, 
crystalline powder. 

The new formula for this cla.ss of dyo also gives a tati.'faotoi'y 
explanation of other properties, such as the quantitative convei>ioij imo 
the correspoiidiug anthraquinoiiecarboxylic acids. D, F, T, 

2-MetIiylanthraquinoDe. Fritz Ullmans axd Karl Lldvho 
KmxGExnERG {her.y 1913,46, 712 — 725). — The authors have found that 
for the preparation of anthraqiiinotie-2-aldehyde in larger quantities, 
the be.^t method is by the intermediate formation of w-dibromoniethyl- 
anthraquinone. The stilbene structiue for anthraflavoue (see Hepp. 
llhlenhuth, and Romer, preceding ab^tract) is confirmed. 

AidhTaquinone-^-aldthyde can be obtained by’ the gradual addition of 
a mixture ol chromic acid and acetic acid to a suspension of 2-mettiyl- 
anthraquinono in acetic anhydride containing a little sulphuric acid, 
and also by heating (ii-dibromometliylanthraquinone (prepared by the 
action of bromine on the methylanthraquinone in nitrobenzene solution 
at 150 — 160°) with concentrated sulphuric acid at 125 — 130'. He 
aldehyde forms pale yellow leaflets or needles, m, p. 188 — 189° {con.); 
jjhenylhydrazone, reddish-violet needles, m. p. 242° (corr.); oabne, stiuiv 
yellow needles, m. p. 238—239° ; aemkarhazone, yellow needles, iD' P' 
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3-n" (corr.); azhi^, yellow needles, m. p. 410^ sodiurn dUuJ/Jdte 
colourless crystals. 

■\Vlicn a PuspoQsion of anthraquinone-2-alJehyde in dimeUiylaniline 
with zinc chloride is heated on a wator-bath, condensation occurs ; the 

srnic subslancG, i-anUirtujuimnytMmmethyldiaMiumnpkenijlmHha 'n'!, is 
obiai)ied when oj dibromomethylanthraquinone is warmed with dimeth'yl- 

aiiiliiifi and zinc chloride ; it crystallises in rod needles, m, p, ‘2t0 2 IT^ 

(coi]), and can be oxidised to a green colouring uiatter. 

Tlic reaction between oj-dibromomethyknthraquinone and dimetbyl 
amine or diethylamine follows a different course at the b. p. of tiie 
iiiisture, the product being the same as that from the action of copper 
powder on dibromometbylanthraquinoiic, namely, autliiaflaronc, 

c„h,<[;^c,h,-ch:cii-c',ii,<[:0>c,,h, 

(Jiphthaloylstilbene, dianthraquinonylethylet,c), identical with the 
known dye ; it is oxidised by sodium diclivotuate aud nitiie acid to 
anthraquinonc-'2-carboxybc acid, in. p. 28.5", and when boilod with 
Ijromiuc ill nitrobenzene solution yiedds the dihroiHuk, m. p. above 400° • 
this on boiling with dicthylaniline regenerates the anthrallavono'. " 
If lu-dibromomethybanthraqiiinoue is heated at 240—250°, by drocen 
bromide is eliminated and 2 : 2'-dut,dl,rapdnoutjl.<Kelykns dilrminde, 
yellow needle-s in. p. 360", is obtained ; when heated with dietliylaniline 
or alkali phenoxido, the last substance i.s converted into 2 : ■I'-dianthra- 
(juinmylacetylene {di/Mhidoyllolune), yellow leallets, in, p. 350—353° 
which unites with bromine to yield the dibromide, and is oxidised by 
chromic acid in tlie presence of nitric acid toanthi aquinone-’d carbo.xylie 
acid ; it c.an also be reduced by hyposulphite to a red v,at, which dy es 
cotton yellow. jj^ p -p 

Action of Carbon Diosid© on the Magnesium Compound 
of Peiichyl Ctloride. GusT.ev Ko.MPr.v and S. Y. Uistikka (Her., 
1913, 46, 645 — 648). -Fencdiyl chloride reacts with magnesium iu 
the course of a week, and when carbon dioxide is piassed thiougb the 
product, the reaction leads to as complicated a mixture as Houbeii 
espeiienced iu the case of pineiie hydrochloride (sV., 1593, i, 42). 
When the ethereal extract is .shaken with sodium carbonate it gives, 
starting from inactive fenchyl chloride, a clear aqueous solution 
containing hydrofenchenecarboxylic acid and an emulsion from which 
a small quantity of hydrodijenchmecarboxylic acid, 
tsjuHj-*C],jLI],,*CO,,ll, 

may be isolated in the form of long, glistening needles, m, p. 106", 
"'tiilst the predominating, neutral portion, on tiactioiiatioii, yields an 
almost inactive kydrodifeucheue, as a glyceroldike liquid, 

U p. loo— I 677 IO mui., 137 0-9564, ?i„ 1-50928, and also inactive 
itiiclieiie, and probably some fcnchyl alcohol. 

Active fenchyl chloride, a” - 6"0', however, gives a better yield of 
yyenchemrurbaxylic add, Cj„ll,;-CO.,H, in the form of a white, 
'«) soluble, inactive mass, b. p. 140— 142420 mm., m. p. 52—53", 

^ mh yields an amide, m. p. 107", and an uiiilkle, m. p. 105—106°,’ 

1 ° ‘I'"' hydrodifencheuecarboxylic acid is obtained, and 

» neutral substances are formed, from which active hydradij'eachaa. 
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b. p. 155 — 156^/10 mm., Di' 0'9652, nu 1'51299, alf +5°30', anil au 
active fonchene, uu +4:'^17', leave btea isolated. J. C. W'. 

Preparation of Eaters of Dibromo-/3-phenylpropionic Acid, 
PARnESFABRiKEN vuRM. Frieor. Bayrr k Co. {ll.R.-P. 25466'], 
Compare this vol , i, liS).—Fenc/njl d-t/romo-f^-phsnylpropionate, colon, 
less, ta.stelofs prisms, m. p. 105°, and of therapeutic value, is realily 
prepared by healing together fencliyl alcohol ami dibronui-,/j. 
phenyl propioiiyl chloride in benzene solution. P. M. C. 51, 

Preparation of a Fenchyl Ester. Chemischk bABRiic v(,y 
Keuesztv, AVolp a- Cie (D.R.-P. •25,1706).— AencAyf snlicijluti, 
m. p. 51°, is of therapeutic value, and can be prepared by know,, 
methods from fenchyl alcohol and salicylic acid (or methyl salioylite), 

F. M. G, 51, 


The Constitution of Camphene. KnuAiin Buciieer and 
AViluelm M’eigand {Her., 1913, 46, 759 — 76S). — Of the three 
5uggo.sted formulte for camphene : 

CHj-0H-(;5Ie,j CHy- 


CHj'CH— C.\Ie,j 

I I 

CH,j'CH-o;CK„ 

(I.) 


I 


OH., (Ill 


-OH 

i\r 


CU’C51e,-|^CMe 
cn.3 CII 

(III), 


CH.-t'H— CH 
' (11.) 

the first (AVagner’s formula) has been received witli most favour 
(compare Setnmler, A,, 1909, i, 170 ; Harries and Palmen, A,, 1910, i, 
497; Komppa, A., 1911, i, 388), and 1ms received additional support 
from molecular refractivity oonsidei.ations (von .Auwers, A., 1912, ii, 
214). A final decision on purely chemical grounds appears to be 
possible by the application of ethyl diazoacetate. 

It has already been shown that benzene and ethyl diazoacetate 
couple with los.s of nitrogen to form ethyl norcaradieuecarbozykte, 

CH.CH’CH which after hvdrolysis can be oxidised to 

cyclopropaoe-trans-l : 2 : S-tricavboxylic acid (Braren and Buchner, A , 
1901, i, 385). If this reaction could be applied generally, a substance 
of formula I should yield 2 : 2-dimethyitiDn 


Cnj-CH-C5fe, 

1 

c;n/CH-c— CH., 


caniphane-3-s//iroc^c/opropaiiecarboxylic afiii 
(formula IV annexed), which mitiht be o.xidisAiI 

to cJ/c/opropanel : 1 : 2'tricari)OxyIie acid; 

substance of formula II would give liualiy 
c^c^opropane-l :2 ;3-tric:ijboxylic acid, whilst 
a substance of formula III would not iwt' 
with ethyl diazoacetate. Experiment; ywcs 
results in entire accord with the tirst of these 
possibilities, thus providing apparently final evidence in tavoui' Cz 
formula 1. , , 

It is interesting to note that the condensation product ol etn}^ 
diazoacetate and camphene is a 6pirane molecule with three-nUc 
systems, this view being supported by determinations of the mo ecu ai 
lefraction and dispersion. 


(JH'CO.IT 
{IV.) 
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The camphene used was mainly prepared from bornyl chloride by the 
ac-tion of auilirie (Ullmuia and Schmid, A., 1911, i, 70); the same 
cocdpnsation product was always obtained. For the condonsatiou, a 
mixture of 5 grains of camphene with 5 grams of methyl diazmcetate 
gradually added to 3o grams of camphene (in, p. 41—45^; b. p. 
— lo7'^/745 mm.; [a]^ + 62'59°; containing 1 gram of copper 
powder as catalyst, at 160 165°. A practically theoretical volume of 

jiiU'ogen is liberated, and vi'itkyl 2 ; dimethyl'noycijmiphane-%-'ii\i\vo(^yii[o- 
^Y,'oinMcarhQX)jlat6 is obtained as a colourless oil, b. p. 126', 14 mm., 
[a -)- 6‘79 ) TI 4 1'02G8, wj, ■' 1 "48567, with an odoui; resembling cam- 
phene; in suspension in sodium carbonate soliittun it is stable towards 
pofiisi^iiini permanganate. The correspondirjg e.tlujl ester, obtained by 
the application of ethyl diazoacetate, has b. p. 128— 136 '/! 4 mm The 

esters can be hydrolysed to the corre.sponding acid (formula iV) by 
alcoliolic potassium hydroxide, and the pr«>duct was pnvilied by 
conversion into the at:id ckhride, which is clianged by concentrated 
[tqnrouH ammonia into the aini<h, colourless leadets, m, p. 124°; 
2 ; 2-'/hafii%korcrtm/>Aan«-3-.spirocyclo/>r(j;yt/i^Crt/"6o.';y7c acid, obtained 
by hydrolysis of this, forms colourless needles, rn. p. 108° ; the calcium, 
hmum, had, aud silver vsalts were ol.iained by precipitation from an 
iii]'ieous soiutioti of the ammoiuum salt. When aa intimate mixture 
of the amide wiili sodium hypobroinite solution is wanned on a 
Wivtei'-bath, 2 : ‘2’dimHht/lnoTcainph(iii,t-‘6-i<'p\roit,miu(jc\x\c\propa)ie is pro- 
duced as an un[)!easant smelling oil ; hj/dTOcldoriU, colourless leaHets, 
m, p, 253° (deeomp.); yellow Hurichlorlh, m. 160° (decomp.); 
platinichloride, golden pri.sms decomposing at 237°: yellow nicrate 
m, p, 2 U 1 ° 

If the methyl e.ster obtained by ti»e condensition of camphene ami 
methyl diazoacetate is treate«l in alcoholic solution with sodium, it 
biicouies reduced to 2 ; 2-di//iet/ii/liioj'catujdt(iiie-'3''!:.^\voi:yclop/'op(ine- 
vitihyld, CjiIIj-'CKo'OK, a colomles.s, viscous litjuid, b. p. 129° 12 mm., 
a-;'. +26'79°, Dj' 0"9972, l"5U205, with an odour re.sembliijg that of 

camphene ] phenyluretkane, needles, m. p. 234°. 

Ihe oxidation of 2 : 2-dinietliylnorcauipdiaue-3-.i'pirocyc‘/opropane- 
carboxylic acid was effected in dilute sulphuric acid by potassium 
permanganate, the last substance i.s added as required, and the process 
occupies many hours ; the oxidation tends to proceed too far, and only a 
relatively small quantity of cyc/opropane- 1 : 1 : 2-tricarboxylic acid was 
obtained, wbich on heating Joa.t carbon dioxide with formation of 
auiixture of ::ycApropane-l :2-c‘i«dicarboxy lie acid and the corresponding 
anhydiide; acetyl chloride dehydrated this to the pure anhydride, which 
’ivas delinitely recognisable. J), F. T. 

Tae Constituents of Ethereal Oils. High boiling’ '‘Camphor 
Oil Ijut'ORiOH \V, 8 eiimi,kr and Ikknu Uosk.xhekg [ Btr ., 1913, 46, 
"74). — A more careful investigation of the coii>tituems of the 

ui?-coloured, high-boiling camphor oil (compare Schimmel it Co., 

1909, i, 816). « i- ^ 1 . 

Ihc oil was separated by distillation into three fractions, b, p. 

150-170° lU mm., and 170— 190y 10 mm, 
le fr.iciioa contained Umeiie and a little cadineiie, which were 
VOL, ciy. 1. j 
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identified by their hydrogen chloride additive compounds; 
trihydrochloride, m. p. 79°, has before solidification t,ho following 
pertics, b. p. 177—18978 mm., 1-0.370, «„ 1*50152, [a]„ ±0“. 
presence of three ethylenic linkings in limene was proved l)y rediuuon 
in acetic acid with hydrogen and platinum black to hexahydrolhanni! 
an optically inactive liquid, b. p. 123—1257 0*8241, ?!,> l-4542:i’ 

This fraction aho contained a sesquiterpene, b. p. 129 — l;);’- 

D-"0'901.5, Wj, 1-50058, [aji, +3°, for which the name sisquicam] htut 
is suggested ; although the data suggest a bicyclic diolefinic substance 
no solid hydrogen chloride additive compound was obtainable. ' 

The second fraction had as almost sole constituent a sesqiuterpyrie 
alcohol, b. p. 159—1627 0*95413, for which thd* name 

sesquica'inphenol is suggested ; it was purified by conversion into the 
sodium alcoholate and regeneration by treatment with water; by 
heating with potassium hydrogen sulphate at 180° for two hours 
a molecule of water is eliminated with formation of a hydrocarbon b u 
125-1307 B'® ()-9137 1*50895, [a]i. +507 which is probably 

a reduced naphthalene derivative ; no solid hydrochloride 
obtainable. 

The least volatile fr.'jction consisted chiefly of hydrocarbons, frciiri 
which small quantities of oxygen compounds were removed by heatino 
with sodium ; the purified product, b. p. 180 — 190711 Qiin., D-" 0'9276^ 
1’5198C, [a]„ +17 is a dilerpene, a class of substance gener- 

ally absent from ethereal oils. If this crude product is treated in 
ethereal solution with hydrogen chloride, a tetrahydrochloridfi, thin 
tablets, m. p. 129 — 1317 is obtained, from wliich the liydrocarboo can 
be regenerated in a purer condition by treating successively with 
a mixture of sodium acetate and acetic acid and then alcoholic 
potassium hydroxide; it then has b. p. 177—17876 mm., B-”’ O'SSJfi, 
^0 1'50339, [a]i>+07 This monocyclic hydrocarbon, for which the 
numo a-caviphorene is proposed, is reduced by hydrogen and plntimim 
black to octahydro-a-cainphorene, C 7 ol* 4 i>» P- 174— 17671) umi,, 
B'" 0*8520, ?i|, 1*46470, ja]], ±0°. From the oily residue obtained in 
the preparation of the tetrahydrochloride, could he regenerated by 
alcoholic potassium -hydroxide a bicyclic isomeiide, ^cxmphm'iw, 
1^' P- IT'O — I 8 O 7 IO mm., B-"’ 0*930, n,, l*r>]87 [a!,, ±07 wliiiii 
gives no solid additive compound with hydrogen chloride. 

The blue colour of all bigh-boiling fractions of camphor oils is dn*" 
to such small traces of a coloured substance that no particular.' of 
its composition could be determined. B. F. T, 

Caoutchouc and Guttapercha Resins. G. H. {Ai'd. 

Pharni., 1913, 251, 94 — 121). — Ihoxiiiiate analyses have beeu niado 
of the resinous portions of various kinds of caoutchouc and allied 
product.^. 

The resinous portion of “ pontian.ac,” “ bresk ” or '‘dead Borneo, ' an 
inferior *' rubber obtained from the latex of Dyera coalulatay Hook, 
was found to contain lupeol acetate, a-amyrin acetate, / 3 -ainyrin acetate, 
and a leser (compare Sack and TolJeiia, A., 1904, i, lOlJ ; Goheu, A., 
1907, i, 211, 230). The formula is sugge.sted for lupeol. 

riie caoutchouc (C'eaia rubber) of Afanihot glaziovii, prepared by the 
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l.cwa procefcs in Geiman East Africa, contains 7';. of ro.iin, cuKipo^edof 
f,t;rliolc.sterol acetate, a soft resin, and a green, amorphous sul>stanee. 

Cnayule c.-^oubchouc contain.s 16% of resin, cornpo.«ed r)f j^oft resinous 
material, probably formed by the oxidation of the es.sential oil contained 
in the plant, which contains no substancas giving the phytosberol 
inactions (compare Alexander, A., 1911, i, 897). 

“ Malabuwai gutUpereba " from Alsloniagra7idifvlm, ’Nliq., contains 
a-.iinyrin acetate, /3-ainyi'in acetate, an oily substance, and traces of a 
yellow resell. 

The resin of Palaquhmi GuUa from German New Guinea contains 
hipcol iCinnamate, an oily substance, and a small quantity of a 
resen. 

A table giving the percentages of resin, the appearance of the resins 
under the microscope, and their reactions with the usual phytosterol 
jen^euts for a number of commercial caoutclioucs i.s provided, 

The colour reaction.^ of most of the substances referred to in the 
paper with phytostcrol reagents are tabulated. T. A. II. 

The Viscous Transformation of Caoutchouc. A. vo.v Rosse.u 
[ZiiUch. Chm. Ind. KoKouhyWi, 12,78—83). — According to Gorter 
{Mtdeiieelhigtn over Jiulbetf 1911) the transformation of ordinary 
caoutchouc into the viscous, glue-like modilication under ibe influence 
of lieat, light, and certain chemical reagents is due to depolymerisation, 
It is suggested that normal polyiijet'i.'>;ed caoutchouc is under ordinary 
con(Iition.s metastable, and that the formation of the viscous variety 
simply corresponds with the transition from the metastable to the 
stable form. In support of thi.s view, Goiter describes experiments 
\Yhich show that if a benzene solution of caoutchouc, prefiared and 
kept in the dark, is mixed with a caoutchouc solution which has been 
exposed to sunlight for .‘;ome time, the viscosity of the mixed solution 
griidually dimiuishe.s when the solution is protected from the light by 
meaii-s of red glass, in exactly similar circumstances, the viscosity 
of the original solution was found to remain constant, and the dilfer- 
eLice ill beiiaviour is supposed to bo due t-o tlie ‘•inoculation ” of the 
original solution with the stable modification when this solution is 
mixed with the insolated solution. 

To test tliis theory, measurements of the viscosity of I'T solutions 
of caoutchouc have been made, with special reference to tiie intlueuce 
of light. Afier e.xposure to the light from an arc lamp foi .sonie hours, 
tho visco.sity is found to have diminished, but the subsequent fall is 
very slow if the solution is kept in tho dark, and doe.s not differ from 
duit exhibited by a portion of the original solution which has not 
been exposed to the arc light. If diffused d.iylight i.s allowed access 
to the solution, the subsequent fall in the viscositv is very much more 
rapid. *■ 

Similar expeiimenls were made with solution.s exposed to the light 
lom a Uviol lamp. The results obtained iti both series .show that 
t tie is DO alter-tffcet of the light in so far as the viseo.sitv of the 
-0 utioiLS is t<;Dcei'ned. In some of these experiment.^ the caoutchouc 
^0 utioiis were exposed to tho Uviol lamp in glass vessels, whilst in 
til lers, quaitz vessels were employed. After six and thice-quai'ler 

(/ d -2 



i . .^80 


ABSTRACTS OF CHEMICAL PAPERS. 


hours’ exposure, the time of out flow of a certain volume of solution 
was found in a particular case to have fallen from 560 to 412 fiecou(i.; 
with the glass apparatus, whilst the time required by the solution aftej. 
expo.sure in the i|U.irtz tube was only 56 seconds. These result? 
indicate that the active rays are tlio short-waved rays which aie 
absorbed by glass. H. ]\r, i) 


The Hydrohaloids of Artificial and Natural Caout- 
choucs, and the Caoutchouc-like Substances Regenerated 
from Them. C?aul D. Haruies {Her., 1913, 46, 733— 
Contrary to the statement of Weber (A., 1000, i, 353), caoiitchone 
forms additive compounds with hydrogen bromide and hydioccn 
iodide, as well as with hydrogen chloride. The method followed 
to saturate the chloroform solntion of the caoutchouc with the gas, and 
then after several hours to precipitate by alcohol. 

Natural caoutchouc unites with two molecules of each acid, foiioin" 
substances: CjoHj^jClg, C^yIl,<;Br.,, guttapercha, caoutdjoii; 

obtained by the polymerisation of isoprene under tho influence of heat 
and of sodium, and also caoutchouc obtained from dimethylbutadierje, 
behave in a similar manner, e.vcept that the additive compounds nf 
the two former synthetic caoutchoucs with hydrogen iodide, aHtr 
precipitation, contain only one molecule of hydrogen iodide. 

Tho halogen liydride is only partly removed by treatmont with 
organic bases, but lyridine and piperidine at 125 — 145^ act on the 
compound.'!, if necessary in benzene .^ohuion, with elimination of the 
two molecules of hydracid. The products are not identical with 
natural caoutchouc, hut lesemble more the synthetic sub.*taucG obtained 
by the action of soditim (Harritv, A., 1911, i, 798). The clitiiinutiou 
of halogen hydride by l»ea(ing with sodium hydroxide or soiliiiiii 
amide gives a halogen-free caoutchouc, which, however, is appaieiitly 
different from the nattiral product and from tliat obfaiced by polymeii' 
sation with sodium. Tbedihydrochloridoof guttapercha, when tienUd 
for the elimination of two iiiolocules of hydracid, yields a coiDponui! 
rc.^embling caoutchouc, possibly indicating a conversion of guttapeiehii 
into caoutchouc. 

From a consideration of the dilliculty with which the above new 
forms of caoutelioiic undergo ozonisatiou, it is tentatively suggested 
that their molecules include a conjugated pair of ethylenic liukirigs 

lor exiiiuple, “‘id 




cii.,-l'h:ch 

cn‘-(:ii,-cii 


>o^re, 


whilst the arrangement in natural caoutchouc is 

raie. 

[With E\vali> Fonrodert.I — From natural caoutchouc were piejui'f'i 


the dihydroi'hloride, dihydrolromUe, and ilihudriodidpr, fioni caoutclioiu, 
obtained by polymerisation on warming, were prepared a 
cliloride, dihydrobrovdda, and a hydriodidfi. \ “sodium pol\ ux'tised 
caoutchouc yielded a dihydrochloride , a hydrobromidc, and a hydrwdvit. 
“dimethylhutadiene” caoutchouc yielded a dikydrochloridt., ddnjdrv- 
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and a dihijdrioiluh ; guttapercha yielded a dihydrocliloride, 
Jiii'ldrohi-mnidK, and a dihydriodide. Although affeclod by hydrofluoric 
ri(i(i no hydrotiuoride was obtaiuablo from any of the preceding hydro- 
rarbun substances. Tho above hydrohaloicis are amorphous, rome- 
tinies viscous, substances, which utidei go decompo.sition at temperatures 
between 100° and 200°. 

Tiie (aoutchouc regenerated from the dihydrochlorides by treatment 
mtli pyridine or piperidine at 195—13.5° rc.sembles ‘-sodumi isoprene" 
caoutchouc in solubility and slow absorption of ozone to produco a 
diozunije, but yields a relatively stable dihydrohromkk and diliydriodide. ' 

D. F. T. 

Theory of Vuloaoisation. Davii) Spesce {Zeilsc/i,. CJiem. Ind. 
KolloiJe, 191.3, 12, 84 — 8.5). — Polemical agairust Kinilscher and 
Hiiu'ichsen (A., 1912, i, 1007) and Ostwald {A., 1912, i, 706) 

H. M. I). 

a- and ^'Antiarin and on Crystallised Albumin from 
Antiaris Latex. Hein-ricu Kii.i.v.vi (&»•., 1913, 46, 667— C80. 
Ooiufi.are A., 1897, i, 91, an.l A., 191 1, i, 138).- Crystalii.-ed rtianniofei 
m, p. 93—94°, and antiarigenin, in, p. 1,88° have been obtained from 
/J.aritiarin by means of dilute hydroeliloric acid. The it- and /J- 
Mitiarins only differ in their sug,ars1 “Ril o.areful analy.se3 lead to the 
tormuhe C.^7ll,(,Ui„,41IjO and CU]l„0,j,:3H,,0 re.sptetively, whilst 
aDtkiigenin receive.s the formula C.^, 11, sO.. The hydrolysis of these 
ghicosides by moans of dilute acids is .accompanied by the extensive 
foruiatioii of resinous matter, which teems to indicate the pre.seiice of 
a labile aldehyde or keioue group in antiarigenin. The action of the 
common moulds is quite unavailing, although tho glueoside.s soon 
diBappenr from^ unpiesorved .antiaris latc.v, which may, therefore, 
contain a spei itic enzyme. ’ 

Aiitiaryse could net be obluined (‘ry-ttalline, but the lactono of 
amiai'onic aclfl, weil-ik-fitit'd niooocliuic cry.>t:il.s of tiie epid te type, 
has been converted into tlie following der'iv, dives, whicii differ from 
Iho.-e of the hnown metutucrie .acids : yi/ieuyttyi/ratoae, long needles, 
m. p. U.j— Tlfp; salt, very slender needle.s, m. p. 180-181 ’ 

more .soluble in cold water than the quint, le salt of rh.amiionic .acid, 
which forms nodules of silky needles, in. p. 180 -1.82 : hrucine sail, .siinill' 
pointed needles with 2HT)'. m. p. 1 Is- 1 19° : hrucii.e salt of riiamnoiiic 
acid, large crystals with 7II.,(), m. p. 120 - 126°. 

■1 Antiarin i.s consideiably attacked bv sudiilm aiiialmuii, and foiii,^ 
an o.<i,»e. C-H„0,„X, 211,0, m. p. 239- 210 , whicln however, like 
tho pnieiit substance, is iiiiaffected by aluiiiiiiium aiiialgaiii in tho cold 
■Uilmiigeniu yields a stmimrUtionn, C.,.,lt3,0,X,. wliieh begins to 
tintei- at 225°. •' tu a a- o 

Aitempta to o.vidise the ghicosides with silver oxide or hvdro"™ 
pcioxiJe woie without result, but the aclion of chroinic acid, nitric 
amd, 01 permanganate j>roiiiise-s to throw light on tlieir constitution. 

Antiaris re.sidiie,” the porlion of the latex which is insoluble in 
■ Miol, CMutains a protein which may be extracted to the extent of 

, . y means of O’Sy'o acetic acid (compare Kotako and Knoop, 
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A., 1012, ii, 81). Ib may be rccrystalliscd from hot 10% acetic 
in the form of white, hygroscopic crystals, which darken at 
[a][> -15'2'^. The substance may be titrated, using phenol phthilein 
but it could not be shown that the magnesium which accompanies the 
crude protein is combined as a salt. J, C. W, 

Anthocyanin. III. An Anthocyanin-like Oxidation 
Product of Euxanthone. Maximilian Nierekstein {Ber., Itil:] 
46, 649—650. Compare A., 1912, i, 42, 292), — When euxantliono 
(2 : 8-hydroxyxanthone) (I), which is obtained by treating Iniliim, 
yellow with hydrochloric acid and ammonia, is oxidised by chromic 
acid in glacial acetic acid, 2~hydroxi/-Q : S-quino.mnthone (II) 
formed in small, sparkling, <lee|i red needles, which give a blue 
solution in alkalis and a red in concentrated sulphuric acid. Od 
reduction with zinc dust in acetic anhydride suspensiou, an amorplious 
product is obtained, which, on hydrolysis, yields 
mnihone (III) in small, light yellow, silky needles with 2114 
m, p. 328 — 330” This compound, like its isomeride, gentisein, gives 

a blood-red colour with sodium auialgam, and its alcoholic sohitiuc 
dyes mordanted cotton. It forms a triacelyl derivative, Cj,, 11,^0;, 
in faintly yellow needles, m. p. 226 — 23(V^, and with rliazometiiaiip. a 
ij'imethoxi/xanthone, in pale yellow needles, m. p. 194 — 


0 

0 

OH 0 

/\/\/\ 

1 1 

1 1 

/\/\ 


1 1 1 )}T 

t 1 

on CO 

0 



(11.) 

(III.) 


J. C. W, 

Action of Sodium Methoxide on Bilirnbic Aoid, Bilirubin, 
and Hemibilirubin. TIaks hisciii-ii and Heinrich Hose {Ber., lOll, 
46, 439 — 442).— Dilirnbin and liemibilirubiu re.'^emble the e^riipr 
examined pyrrole derivatives (this voL, i, 71, Fischer and J>iVi'thoIomit.is, 
this vol,, i, 209) in their behaviour towards sodium methoxide at 
elevated temperatures. Wlien heated with sodium methoxide in 
alcoholic solution at 220 — 230'\ each gives rise to 2 : 4 ; 5-trimethyl- 
pyrrole-3-propioDic acid (ideiititied Vjy the. picrate ; compare h'lsclit'r 
and BarthdloDjiius, he. cH.), together with a little xanthobilirubic acil 
(>ee below). 

Bilirnbic acid under .similar treatment gives in good yield an acid 
substance, yellow prism.^, in. p. 274”, for which the name xnntko- 
hllirubic acid (or xanlhopyrrolecurhoxijlic acid] i.s proposed; sodium 
salt spvringly .soluble. It is possible that the acid is the pure form of 
the dehydivbiiic acid of Piloty and Thaiuihauser (A., 1912, i, 92;)). 
On reduction by a mixture of hydnodic and acetic acids it is reconverted 
into bilirnbic acid. 

The above rcsnlts uiu.-t be regarded a.s a proof of the pre^^eiifc of 
third pyrrole ring in bilirubin and hemibilirubin. P. i - T- 
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The Identity of Baphinitone with Homoptorocarpin. Iluen 
livis and K. Fitzgerald {Proc. Roy. Irkk Acad, l'J13 30 
lOC-lOS).— Baphinitone, CpHjjO,, obtained from barwood, forms 
colourless, acieular crysttils, m. p. (Anderson, d’., 187C ii, 583 
gives m. p. about 88‘>, and formuja J„ p.; solution in 

chloroform it has [aji, -211*7'^. Similarly, iioinoptoroearpiD, obtained 
from sautalin by the method of Cazeneuve and lliiaouneno (A 1887 
971; 1880, 160), was toniid to melt at 84’ (Brooks, A., 1011, ’i, lot’ 
gives 80 ’), and to have [o];; - 21 1“ in 4% solution in chloroform’. Iii 
appcai'anco, solubility and m. p., homopterocarpin is identical with 
baphinitone, and a mixture of the two aubstanee.s melts at the same 
icinperaturo as each of its constituents. 

A solution of homopterocarpin in chloroform reacts readily with 
bromiue in bright sunlight with tho formation of a substance, 
colourlo.ss needles, m. p. 200’, and of -a yellow, amorphous 
solid. Contrary to Cazonenve’s .statement, homopterocarpin does not 
yield methyl iodide when trnited with hydi'iodic acid, and thus contains 
no methoxy-gronp ; nevertlicless, a idienolic substance is obtained by 
tlie action of hydiio.lic acid on it. ]{ yy 


Optical Activity of Tannin. H.h.a.nuel Is’av.as.saiit (Zeitsch. Gkem. 
Li'L Kolloide, 1913, 12, 97 — 99). — Tlie rotatory power of tinnin 
solutions has been examined with reference to the intluence of con- 
ceiitiatlon. In the case of atjueou.s solutions, the rotatory power varies 
very oon.-iderably with the concentration, the value of [a]=; iiicreasinv 
from 49'8° to SO-f’ when the concentration falls from 'dU'C to 
When di.s.so!ved in etliyl alcohol, acetone, and acetic acid, the rotatory 
power of tannin i.s much sm.iller, and varies le.ss with the conoentr.a- 
tion. .For concentrations between I”,; and ‘M’i, the ob.served values of 
[o]„ vary from 12-7“ to 16 9’ in -alconol, from 13'9’ to 15'1’iu acetone, 
and from 9-4° to 14-6’ in .acetic acid. Thc,se results seem to show 
that the rotatory power of tiio tannin increase.s as the degree of 
dispersity of the substance in the varion-s .solvents diminishes. 

H. M. D. 


[Preparation of Derivatives of Benzanthrone Coataining 

Sulphur.] GESELLScinFt rt a CiiESiisciiE I.NDU.sTRtE (D,r,..p, 234098). 
— ihe action of chlorine (or chlorinating reagents) on 2-methyibenzan- 
„ throue (ui. p. 199") gipes rise 

\ to chhroinethi/ll>eniaiithro/i,e, 

m. p. when heated 

./■ \ \ with sulpiuu- or [)olysnlphides 

during two hour6 at 20 0—2 40 
\/ \/ \. ^ yields the coiKponml (aimexed 

^-■’0 formula), glisteniug, c(.)ppery 

needles. 

0 piypu-aUoti of bfomotnet/tplbenzuntkroite, dicfiloro-'l-inet/ii/^beman- 
and of and aiiiiuo benzanthroui vfitli their .sulphur deriv- 
ative? IS also described. K. M. G. M. 
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preparation of Hy«ne. 

?89r^l25!ir-'''’'>e alkylation of hydrociipreiue has fiirnisherl tlie 
follo'.Unj; derivatives; iWyMydrocMpmne, Cj.HjA^s’ ^ amorph -us, 
hut its mlphaU forms coloorloss needles whilst propylhildromprnnt, 
C.jHjoOjNj, colourless crystals, has m, p. 14-, . t- • ■ - • 

Alkaloids of Javanese Coca [Erythroxylon novograna- 
tensel Asne W. K. db Jong (A'rc, Irav. dam., 191 1, 30, 
iqi't 31 249—259. Compare A, 1909, ii, 315).— The nietliud ot 
analysis mevioufly described has been sliglitly modihed s.nce it u 
found that the insoluble barium salts, obtained by he.tting tlio 
alkaloids with barium hydroitide, contain .small quantities of harmm 
Inamate in addition to barium ^.truxillate. The cmnamie and n 
^covered by agitating the mixed acids with chlorofo™. The mi.o. 

Te ds obtained 'from the soluble hariiini sa ts are also ivi h 

chloroform, when u-truNillic acid, po.ssihly containing also W 
tsomerid; remains. The acids obtaiiied from the C'hloro orm sol,,. 
Uon were found to contain about SO-Tilo cinnamic acid and 3i . 

‘’"rsecrnd'spscimcn of *,ixed acids wa.s obtained by decomposing the 
alkaloids by rimuns of hot hydrochloric acid and soUition of the pro iict 
in ether, which left a small residue ot impurities. The e«>orea soli, lon 
L shaken with potas.siuu, hydroxide, the latter ac.dilied with hydro. 
ThToiic acid, and again treated with ether, whereby a smal qurutity 
of a-truxill c acid remained „ndis>olved. The ethereal .so uUoii was 
Evaporated io dryness, and the residue extracted with cldorof.,™, 
which left a smallVesidiie consisting ot a mixture of a- aiiil /3 tiuiillit 
acids Tlie acids obtained from the cliloiohirn, so utton conta,m,a 
,52'1% cinnamic acid, and lit’',; benzoic acid mixed with acids ot highei 
molecular weight or with neutral substances. 

In the second paper the author has worked out a process ioi th, 
seinratioii of the L-id.s ohiained by the decomposition of the alkalouls 
of Javanese coca, and has ascertained the pie.sence of he follow, iig 
substances in a spsciiiiei. of these acid.s ; c.imamic, benzoic all.s 
dnnamic, a-tn.xillic^iT ti iuxillic and S-lruxillic acids j 

neutral siib-tances, together with an^ acid m. p. about 1 '> P'”' 

identical with protococaic. acid obtained by Hesse A., 19Uo, i, J-1, 
and in acid ni. p. about 190’, possibly identical witli /j-cocaic acid. 

ThE nropertiS of tlio triiiilhc acids and tlieir salts have Uea 
investigated. The, former are insoluble in light .1’'’^™^“’^' 
dissolved in the presence of benzoic f .'E,:,! 


\m presence; ot Dudzok; or 

the a- and y acids being, however, only slightly affected, a , p-, ' 
yfr.iximc ails are only sparingly soluble in cldorolo. at ■ 

teiupnatiiie. Hot chloroform di-solves the /3-acid paitici lai!) u 
ErEseni <1 benzoic and cinnamic acids. The d-icid ,.s 
form Tlie a- and y-acids are insoluble in benzene, whereas the / a 
S-acids are more soluble in the hot than in the cold so vent. * j'* j 
acids may be crystallised from boiling water, in which the a- and /-an 
are but slightly soluble. 
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due hundred c.c. oP an aqueous solution of barium ^-truxillate, 
tatinated at 26*^, contain 0-028 gram of the salt. 

•j’lifi following salts are sparingly soluble in water : the zinc, 
cadmium, iron, lead, copper, mercury, and silver salts of the a-acid ; 
t[ic calcium, barium, strontium, zinc, cadmium, luangiinej-e, iron, cobalt, 
nickel, lead, copper, mercury, and silver salts of the /?-acid ; the lead, 
cf.pper, mercury, and silver salts of the y-acid ; tlie same salts of the 
as of the /3-acid, and in addition the magnesium salt. The magnesium 
gak of the /3-acid is soluble in water. H, W. 

Preparation of Therapeutically Valuable Double Salta from 
Morphine and Narcotine. 0. F. TloEiiurNotu »fc SoaiiN'E (D.R.-P. 
•2M5U3).— The following therapeutically valuable double salts are 
readily obtained by treating a hot alcoholic solution of the acid with 
the requisite amount of the other components. Morphine narcoiine 
mf’.conate, (J7H^07,Cj7Hj^03K,0o2H^,;jO-N,4H.,O. Morphine dinarcotine 
henzenetrimlphoimtey C,. H ;,{S( ).jH - lI^y03X,(( H ;.;^0;N).3,2 H^O. J/or- 
pliine narcotine pkenoidienfphonale, 

OH-C,H3(S03H),,,(Viri,0,N.0.3,H230,X,2H/). 

Morphine dinarcotine dimlphosabcijlale, 

Dimrphine narcotine disidj’thomlkidcte, 

OH-C,jH3(S03H)3-003H.(Ci,;H,y03N)_,C.,^ITj30;X,-2H,0. 
Morphine narcotine mlphate, '.31 h., 30/N. 1 HgO. 

They form colourless ery>tals, sparingly soluble in cold, readily in hot 
water, and somewhat insoluble in the ordinary oriranie media, 

F. M. G. il. 

Preparation of Morphine Esters of Alkyl- and Arylosy-fatty 
Acids. Cfe.misciie Fadkik von FiJitnu. iitvoms (D. R.-P. 
2540114). — Diethoxpaceiplmorphin^^ an ol), prepared by heating 
morphine (10 parts) wuh ethoxyacetic anhydruic (o7 parts) during 
seveial hours? at 40 — 15''; tile hydrochlorih^ gli.'Steniug leailet.-;, decom- 
poses at about 142k 

Ethoxi/acetyhnorphine, m. p. 155 ' (about), is obtained accompanied by 
the foregoing couipound when the propoitions of the reacting 
ponij)onents are varied, and the mixture heated at 4b— 5(k ; the hydro- 
chloride, noedle.s, has lu. p. 183 — 186 '. J)ipheii.o.>'y"Cetylinorphiae, ni. p. 
125’ (dtcomp.), faintly-coloured crv.sliiis, is prepared in an analogous 
^■^nner. ' F. .M. G, M. 

Alkaloids of Pareira Root. lM.\x ScHoltz (*-lrc/t. Pharm., Ibl.l, 
251, i3(i — 151. Compare A., l'Jl3, i, 87, and Faitis, 1912, i, 796). — As 
thy lesult of Further analyse.^, the author now reverts to the formula 
which he used originally for the hebeeiinc-s. Rebeoi iue, iso- 
beljecriiie.ajid /3-bebeerine can all be represented by tlieextended formula 
01l'Ci,.ll^^iJ((JMe);N.Mc<. Theliisl and thiul isomcrides yield with 
acetic; anil) dride the same optically inactive liydroxytriacetylbebeerine. 
Ihe liitter appem.s to be formed by tlic opening of a ring rontaining 
nitrogen, the attachment, of an acetyl group to the N-atom, and of the 
residue, CH^-CO'O to tho carbon atom formerly linked to the X-atom. 
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isoBebeerine yields two Iiydroxytiiacetylwobeboennes, one dextro- 
rotatory and the other inactive. 

i'^oBebeei'ine, CjglTgjOgN, m. p. 297° (decomp.), is the chief consfcitui'iit 
of "crystallised bebeerine sulphate” (Merck); the hi/driodide, ni, p 
oOO'^ (approx, decomp.), forms prisms from water; the hydrochloTvh, i,; 
precipitated as colourless needles on adding hydrochloric acid to ;i 
solutiou of the sulphate; the 'meiModide^ B,MeI, m. p. 275° {decomp,]^ 
forms large, prismatic crystals containing water of cry^ta]lisatio^J. (Jq 
heating with acetic anliydrido, tsobebcerine yields (1) a-hjdruj'.y- 
tnacdijli^ahehm'ine^ m. p- 130 — 140°, [a]p' + 68'l° in pyridine, which is 
colourless and amorphous, and ji-hydroxylriacetyli^ohthetrhie^ m, p 
201° (approx.), [q]„ - 0° which crystallises in colourless needles anrl j, 
only soluble iu pyridine. On hydrolysis by sodium hydroxide in 
alcohol, each tiiacetyl derivative yields a correspouding kydroxijinontj 
acUyli'^^^heheerinc \ the a-compouud, m. p. 280° (approx.), cry.stalli.^es 
in colourlo.ss, slender needles, ami the /J-i.someride, m. p. 332° (approx,), 
forms raicioscopic needles. Both are insoluble, except in solutions of 
the alkali hydroxides. Jhnioyli^obebeeriMf m. p. 215° {‘'ippiox,), 
obtained by the action of benzoic anhydride on isobebeerine, ciystallisos 
from alcohol in glaucing, yellow leadets. 

^•Bebeerine, is ainorphou.s, but yields a crystalline 

ineihiodidR, m. p. 80° (hydrated) or 258 — 259° (dry, decomp,), 

Both bebcerincand /?-bebforinoon Imating with acetic anhydride yield the 
hydfoxytriacetylbibeerine, m. p. 125 — 135‘, which h 

amorphous, and loses two acetyl groups on treatment with potas.sium 
Lydro-xide in alcohol. T. A. ]{, 

Zygadenine, the Crystalline Alkaloid of Zygadenus inter- 
medius, Fhedeuick W. Hkyl. F. E. Hep.xkr, and Sylvester K. Loy 
(./. Anier. Chem. Soc., 1913, 35, 258 — 2fi2) — Tt has been shown 
already (A., 1011, ii, 32.5) that the leaves of Zyyaienus interm.eJm 
yield ()'3--0’4% of a mixture of alkaloids. Kurther work on tljU 
subject has resulted iu the isolation of a pure alkaloid, ^ygadenin/^-, 
C 3 „K,; 30 ^,,N, m. p. 200 — 201°, [a]t, -48*2° which crystaliise.s fioni 
benzene in clusters of lu.stroas needles, and from alcohol in oibho- 
rhombic prisms containing 2ELr*OH ; the aurichloridfi forms loni;, 
dense prism.s, The alkaloid gives a yellowish-orange coloration with 
concentrated sulphuric acid, changing to a brilliant chcrry-ied. lt^ 
physiological actioo re.semble.s that of veratrine. E. G, 

Electrocheiuical Reductions. III. Reduction of Nitroso- 
amines. IIiljiar Jojianxes Backke { liec . tmv. chan ., 1913, 32, 
39 — 47. Coinp.are A., 1912, i, 339, 730). — Nitrosopiperidine suspiended 
in sulphuric .acid (lO'^f.) was electrolysed at a cathode of tinned copper 
when an 81'^^ yield of the corresponding hydrazine (estimated by 
oxidation to the tetrazono) was obtained (compare Knorr, A,, 1881, 
467 ; Ahren,«, A,, 1897, i, 369). At a platinum electrode, the hydrogen 
wa.s incompictely utilised, and the yield of hydrazine .■^aiik to 
.32%. An excess of hydrogen wa.s found to be practically without 
effect on tlio hydrazine. 

Diaminopiperazine was obtained in 55';‘„ yield by tlio action of 
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(iust and acetic acid on dinitrosopiperazine (compare Schmidt and 
■\VichmanD, A., 1802, 210). Klcctrolytic reduction at a tinriel copper 
cathode of a suspension of the latter in a mixture of acetic and 
^.ulpliaric acids gave a 38% yield of diaminopiperazine, which, however, 
eased to 72% when themixtureof acids was replaced by an aqiieohs 
solution of sodium sulphate to which a few drops of sulphuric acid had 
added. An attempt to convert <litutt’osopiperazine into 
(jinitropiperazine by the action of nitric acid was unsuccessful. 

phenylmethylhydrazine (compare Fischer, A.. 1878, 312 ; 1887 
was formed by electrolytic reduction of plieuylmethylnitroso- 
ainine suspended in dilute acotie acid at a tinned copper cathode. The 
yit'M 70% of the theoretical. 

a-XiUoso-a-methylcarbamide, Nlf,'C0‘NMe*N'0, was readily re- 
duced in .sulphuric acid suspension at a tin catnode with the formation 
of luethylsumicaib.azide (compare Briining, A., IS'JO, 23 ; Young and 
Outes, T., 1001, 79, 662), which was iilentified by conversion into 
beoM-lidenemethylsemicarbazone, white needles, m. p. 163Y Young 
and Oates {loc. eil.) give 150 — 160'^ as m. p. of this substance, whilst 
Michaelis and Hadanck (A., 1908, i, 1020) found 162^ 11. ^V. 

Indole. Rudolk WKissfiERnnit (/;?r., 1913, 46, 651— 659).— The 
(liiEculty experienced in preparing derivatives of indole is chiefly due 
to the lability of the imino-hydrogen atom. If this atom is replaced 
by a group which can be subsequently removed, it is found possible to 
obtain halogen deriv.atives by direct .substitution and to disrupt 
the indole ring so that anlhranilic acid re.sults. 

[Witli Arno Kijimm.J — Halogens react violently with indole, and 
only hy working in very dilute solutions could Pauly and Gundermann 
obtain iodoiudole (A., 1009, i, 71). Wlieu Rbenzoylindole (A., 1911, 
i, 155), however, is treated in the cold with bromine in carbon 
disulphide, hrooioA-b^nzo’/lindoh, is obtained in thick 

plates, in. p, 97 — 9b', whicn may be hydroly.sed hy dilute ammonia or, 
more conveniently, by means of sodium ethoxide in alcoholic solution, 
wbeu water precipitate.s brooioindoU, OJI,.NBr, in silvery leaflets 
which have a strong fmcal odour and undergo vigorous decomposition 
at 67 . The compound i.s not very .stable, but the bromine atom resists 
the action of alkalis. 

1-BeuzoylindoIo also combines with chlorine, and th^chloro-l-hin^o^l- 
indole^ colourless prisms, m.p. 97 — 99"^, may be hydro!_v.sed to the 
chloroindolo which ^lazzara and Borgo obtained by the action of 
salphuryl chloride on indole (A., 1906, i, 301). Binee the benzayl 
deiivatives may be oxidised to beuzoylantliranilic acid, the halogen is 
present in the pyrrole ring, and, from their similarity to Pauly’s 3 iodo- 
indole, the constitution of which wa.s satisfavtorily deteroiinod, the 
conclusion is drawn that the bromo- and chloro-derivatives are also 
^substituted in positions, although all three compouods give 2-o.vindole 
when treated with dilute acids, 

[^^ ith 0. Herz.] — T ue oxidation of indole itself renilts in the 
01 motion of amorphous masses, but the benzoyl compound is readily 
converted by permanganate in acetone solution into benzoylanthraniUc 
acifl, and this, by hydrolysis, into authranilk acid itself. 
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[With F. Khaft.] — The conversion of an indole derivative into 
indigoiin has been accomplished by passing ozone through a strun;:ly 
alkaline solution of 3-indolecarboxylic {icid (A., 1911, i, 155). Tlii% 
reaction commences quickly, but the yield is only about 38%, anthratiihc 
acid being isolated from the by-products. Other oxidising agents do 
not yield indigotiu, neither does 2-iLdolecarboxylic acid give rise to 
that dye. J. 0, \V. 

Preparation of Substituted Indoles by the Catalytic De- 
composition of Hydrazones. Alkxander Ahduzov ami 

V. M. TiciivixsKr (J. Jinss. J*fn/s. Che.m. *SW., 1913, 45, 70-— 74) 

W^hen heated with cuprous chloride or bromide, or platiuous or zinc 
chloride, hydrazones of aldehydes and ketones undergo cataivtic 
decompositions in din*ctions depending on their structures and on the 
magnitudes of the radicles present. In the cases already investigated, 
the principal products are sub>tituted iudole derivatives. 

Methyl-ethyl ketone-phenylhydrazone (50 grams), when heated at 
180— 23(P in presence of cuprous chloride (O'l gram), yields 
2 : 3-diinethylindoIe, the yield being about 60%. 

Similarly, prupildehydephenylhydrazone gives skatole in 73— 74',i, 
yield, whilst propaldehydetolylhydrazono gives 3 : 5-dimefhylindnk, 
which crystallises in feathery masse.s of colourless, silky 
needles, in. p. 74 — 74*5® T. H, p, 

5-, 6-, and 8-Iodoquiiiolines and Their Derivatives. Jouanv 
Howitz, Hedwjg Fraenkel, and Ki.se Schiioedeii (Annahn, 1U13, 
396, 53 — 75). — S-Aminoijuinoline is obtained by the reduction of 
S-nitroquinoline best by iron and acetic acid. When tin or stannous 
chloride and hydrochloric .acid are used, the resulting 8-aminoquinoline 
is contaminated with 5'Cliloro-8-aminoqmnoline. S-fodoquifioltHe, 
m. p. 36'\ colourles-s needles, prepared from diazotiseil 
8-aininoquinoline in the usual manner, forms ». plaliidchloride, 
2C,Nll,I,U._,PtCI,,2HAh 

ni. p. 251*^, orange needle?, and methiudide, in. p. 200°, yellow nec‘dli‘> 
J4y oxidation with alkaline potassium ferricyanide, the latter 

^‘iodo-l-7nethj/l-2-quinoIoiie, C.'^llsl<C^,*j— Aij» P- 108''. 

— vyil 

The 8-iodoquinfline, m. p. 136^ described by Claus and (uuii in 
1803, is 5-cliluro-S-iodut|uinoline, produced from the impure b-amiiio- 
<|uirjoline mentioned above. 

8-I()doquinoline is i-eadily nitrated by concentrated sulphuric atil 
and nitric acid (D 1’5) in the cold, yielding S-iodo-o-nitroquinoli^^fn 
m. p. 192', pale yellow needles. S-Iodo-^-aimtioqutHoline, 

m. p. 148 ' (anhydrous, 155 ), brown puisras {benzoyl derivative, 

rc'. p. 218', leallet.*^), yiehis iy :B-di-ioifuqiiinoUue, m. p. 162\ anJ 
b-chhro-^-iodoqtnvoli/ie, rn, p. 138-', by the usual methods, 

by the Sandmeyer process, 5-aininoquinoline yiekis fi-chloroquinolnie, 
m. p 44 — 45° (Claus and Junghanns give 31°), the nitration of wliicli 
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piritlures r)-chloro-8-mtroqiunoline, m. p. Claus and 

Juiighanns). O-CKloro-S-aminoquinoliue, m. p. 75*^ (60 \ Claus and 
Juiiglianns), forms an aceiy^ derivative, m. p. 140’’, and is converted 
jiito 5-(hloro-8-iodoquinolme by the usual method. 

8-Iodoquinolinc is readily attacked by 40‘;4 fuming sulphuric acid 
iti the cold, yielding 8-io(loquino'ine-5 sufphouic acid, CrjNH-l'SOgH, 
iilver-grey leaflets, of which tlie sodiu7ii and barium .salts are described. 
The silver salt, CyNIIj^l'SOoAgjl'H^O, when dehydrated, reacts with 
niefhvl iodide at 120 — 130“ to form chieliy the helaine, m. p. 202” 
(decomp.), of 8-iodo-l-methylquinohne-5-sulphonic acid, and with ethyl 
iodide aL 130 — 140° to form ethyl 8‘io loquinolme-i}-sut'phonate, 
CT^NH-l'KOgEt, 

ut, p. 156°, colourless leaflets, and the betaine, m. p, about 340“ 
(decomp.), of 8'iodo-l -ethylquinoline-b-sulphonic acid, .Sodium 8-iodo- 
tjuiiioline-5-sulphonatft and phosphorus pentacliloride at 12.3 — ISO” 
yield 8-iQ(hquiai)line'^ !iul]jhouyl cfdoride, m. p. 116°, yellow needles 
or prisms, iiom an ethereal solution of which and dry ammonia the 
sidiihonaiitide, C^'NH^I*SU^*NH^, m. p. 212', is obtained. The 
position of the sulpho-group in S-iodoquiooline-o-suIpbonic acid is 
proved by nitration, whereby the sulpl>o* is replaced by the nitro-group, 
find 8-iodo-5-niU'oquinoline, m. p. 102”, is obtained. 

o-rodoquinoline ruethiodidc is oxidij^c^l to b-iodoA-nielhyl-'l-quinohne, 
m. p. 172”, yellosv leaflets, by alkaline potassium ferricyanide. 5-fodo 
S-nitroquinoUne, ra. p. 160 yellow needles, obtained by the nitration 
of 3-iodoquinoline on the water-bath, yields by reduction 5-i<jdo-S- 
aniinoquinoline, m. p. 122°, brown nectllos {he^izoyl derivative, m. p. 
101), from whk-h 5 : $*di-iodoquinoline, ni. p. 101“, and %-chloro-^- 
ioioqninoline, m. p. US”, arc prepared by the usual methods; the 
formation of the di-iodo compound determines the orientation of tho 
nitro-group in nitrated 5 iodoqiiinoline. 

TIib following dpi’ivative.s of G-iodoquinoline liive been prepared : 
^•lodo-X-ntelkyl-'l-quinolone, Cjj,ll^ONl, m. p. 120', yellow needles or 
leatli'ts; ^-iodo b-aminoquiaijlhie, lu. p. 176 {acetyl derivative, 

m. p, \^~r) ^ 'S>-di-ioIoq7miolint, m. p. 125', and 5«c/(/oro-6-io<^o- 
quinoline, m. p. 141°. C. S. 


2 o/)-Dinitrophenyii»oquinolinium Chloride and its Products 
of Tr iosformation. Theodok Zinckb and U. Whisspfrnntng 
{Aimuhn, lt)13, 396, KKl — 131). — Tlie authors’ espcrinients have 
not realised their expectations that tire action of .arylamines or of 
cyanogen bromide on 2-(?y;-dinitrophenylfsoquinolinium chloride would 
yield the ghitacondiahlehyile derivative, CHO*(hH^*CK,,*CirO, or 
colour bases, KAriCH‘C,.H^'Clli('ll*XUAr, analogous to those ob- 
tained in tlie pyridine series (A., 191)1, i, 44S, 921 ; 1905, i, 467, 923 ; 
lii07, i, 625). 

'^■c\i-Dirdlrophenyl\&Qqiihiolimum cMoride, 


decomp. 

ethereal 


130°, stout, rhombic cry.st.i\ls, is obtained by keeping an 
solution of woquiuoliue auJ l-chloi'O-2 : d diuitrobenzene for 
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several weeks or months at the ordinary temperature. Jt forins 
platinichloride, m. p. 222°, and periodide, dark blown 

needles, and is readily hydrolysed by hot aqueous sodium nitrite 
yielding isoquinoline, hydrogen chloride, and 2 ; 4-dinitrophenoI (in 
the form of the dinitrophenyh'fioquinolinium and isoquinoline salts- 
the latter has m. p. 127°). Hydrogen sulphide decoaipose.', the 
chloride, 2 : 4-dinitrophenyl mercaptan being producai in the aqueous 
solution and 2 : 4-dinitrophenyl sulphide in alcoholic solution. 

Hinitrophenylisoquinoliniiim c-hlorido is converted by aqiu.ons 
ammonia or sodium carbonate or by an aqueous .solution of metln b 
amine or aniline, less satisfactorily by aqueous sodium hydroxide, into 

the ij/hase, *, orange-red needles, m. p, 

141 — 142°, darkening at about 00°, which is reconverted into dinitro- 
phenyl«soquinoliniiim chloride by dilute hydrochloric luid, and yields 

ethers, by warming with alcoliols; 

' " t Jrl Orl 

the methyl elim\ m. p. 140°, dark red crystals, ethyl ether, m. p, I3t , 
pale red pric-ms, and i^ohviyl ether, m. p. 122°, orange-red ctystah, 
have been prepared. TJiese ethers, wbicJj are also produced directly 
from dinitrophenylisoqninoliniuin chloride and ammonia dissolved m 
the alcohol, arc convt^rted one into anotlier by warming with the 
necessary alcohol. 

lly heating with water at 00 — 05 ' for some liours, or with acetone 
at 100°, or with boiling acetic anhydi-iile, the freshly precipitated 
i^-base is converted into an ieomeride, m. p. lul’, dark rial crystals 
with a violet .'hirnmer. The isomerkle is only slowly attacked by 
warm dilute hydrochloric acid, does not form ethers hy boiling with 
alcohols, and is slowly converted into dinitrophenyliioquinoliLtiuiii 
chloride by hot conceiitrHtrd hydrochloric acid. Jt does not leact 
with pheiiylhydi-aziue, and is, ihorefore, not the aldehydo-bai^e, 
CHO-C^jH^'OHlCH-JSH-CgHgtXU. V, ; piobably it has thu conf-titu- 

tion NHrv-t;H;C]T'(yj^*(Jll(OU)*U'C'Il<^^/J jdl! [where K 

C/qI 1 

C|;H 3 (N 0 .,).,], and is formed by tlie union of the ^•/-ha.se and the 
aldebydo-base. 

When boiled in alcoholic solution with aniline or toluidiue. 
dinitrophenyh'jjoquinoliniuin chloride or, better, the t^ base or the violet 
isumeride is decompo.scd into 2:4-dinitroaniIiijeand the 2-ary lisoquiLolii)- 
ium chloride. 2-rheii7/li^oqichf.ofinium chloride, Cj-,lIj^NCl,2Hj^O, iuug 
needle.s, forms a ylaiinichloride, m. p. 228 — 22i)°, orange needles, ami 
imrcurichloTide, ni. p. 18o — 18-4° : the dichromvte, decoinp. about ll'a , 
picrate, m. p. 13b — 137°, yellow needle.^, arede^a ibed. ^-\)-ToUjh>o- 
quinoliniura chloride, colourless needles, torUi>; a 

plalinichloride, m. p. 216 — 217 orange-yellow needles. 

Dinitrophenyhlsoquinolinium chloride is converted into the t^-baseby 
hydrazine hydrate, but reacts with phenylliydrazine in boiling alcohol 
just a.s does dmitrophenylpyridinium chlurido (A., 1604, i, 44M, 
yielding the dhiitroanilinophenyllif/drazone, 

C’4I,{KO,)o-Ml*OH;CH-C(;H^*OH:X'ivHrh, 
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111 . 1 '. 1S3 184° black needles. In .a similar mauner the dinilro- 

„,nluiO-f-lol>jlhjdrazoM, Cj.jH„0,N5, m. p. 185-18G°, black leaflets 
ttitli a red .shimmer, and the <Hmtroanilim>-pheMylmelhylhydrnzone, 
CyHjjOjNj, m. p. 181— 182“ reddish-brown le?.flets, h.avebeen obtained. 
Tiie.se three substances are decomposed by boilinj; .alcohol and 
liyliochloric acid, I) 1-19, into 2 : 4-dinitroaniline and 2-am7inoi.so- 
(piiuolinium chloride, C,|H,N'(JlHPh)CI, m. p, 198— -200°, fnintly 
yelloiv, monoclinic prisms {platinicldoride, m. p, 190° [il'ecomp.l), 
c.p-tohddiiiokoquinolmmm chloridf, rhombic platas, and 2-methyhniliilo- 
\fogiinwlimum chloride, faintly yellow needles (picrate, ro. p. 170°; 
pliitj/dcldoride, m. p. 185°; mercurichloride, m. p, 171). respectively 
e-AnilinoMoquinolinium chloride yields isoquinolinc (aniline could not 
be detected) hy reduction with zinc dust and dilute hydrochloric acid, 
,nnd by treatment with aqueous .sodium hydroxide, sodium c,rrbonate, or 
niniiioriia yields a red precipitate which is apparently a mixture of the 

„„^CH(OH)-N-NHPh 


1 ) 

, and the azo-compound, 


^“''‘<ch:ch • 


c. s. 


Bromination of 6-Methylquinoline and e.Quinolinealdehyde. 
.loHANX Howitz and J. Piiii.ii’p {Anncden, 1913, 396 , 23— 37).— The 
(iihroraide of G-inelljyhiuinoline hydrobromide is obtained as a brick- 
red, crystalline powder by s.atutating a cold chloroform solution of 
6 nietliylquinoline with hydrogen bromide and subsequently addin" 
bromine (1 mol.). By carefully heating it at 170—180'' for two hours' 
couliiig to 140 , and addifjg Diove biotnino, (1 mol.), and again 

at Ij 0—180° for two hours, the substance is converted into ^ dihromo- 
melhjlptmolim, C,NII,,-OHi;r„. m. p. 159—160°, white needles 
{jMimchloride, 2C,„H;K l!r,„H,PtCI, 3 , P- 235°, orange crystals), .and 
■>bniiw6-di0romomelliylqv.iiiolhe. C',,|I1,.,N lir^, ni. p. Tip, yellowish- 
itliite needles, each of wliich loses two atoms of bromine by hydrolvsis 
With alcoholic potassium hydroxide. 

ByboilitigwithwaterforteDtofifteGiiiiiinutos and basifying, 6-dibi'omo- 
methylqnirioline is converted into QquinohnealdKh^de, C,.lI-OX, 
^liptemug needle.-^ containing >{.,(), m. p. 06'' (anhydrous, 75— 76‘), 
" lie 1 exhibits the usual reducing and additive properties of an 
aMehyde. It yields quinoline 6-carboxvlic acid by oxid itioi), forms a 
Vkumchlorid,, 2C,,H,OxN,Jl,PtC\,m. p. 244'\ reddish-vcllow needles, 
A ,(.LI1 m. p. 261° yellou- needles, so 

•II. p. -oj , o.rime, m. p. 191°, pheni/ihi/drazotie, in. p. ISj-, yellow 
containing il,0, XPhlOH'C.NH,, m. p. 99°, and o-hW, 
•ii. p. ./ , .and condenses with diinetliylaniline in the prescnco of zinc 
cliloride to form teArameihyhriamiuodiphtniil^-qmaolylmtthuM, 

p. 160 , almost colourle.ss needles, ■vvhicli yields a green dye by 
o.xidation with load peroxide. When heated with metlivl iodide at 
, t.-quinolinealdehyde yields a niKthiodidc, CMO-CJ.H.XMeJ, m. p. 

. tiio latter is oxidised by cold alkalino potassium I'oiTicyanide to 
'•"‘tllnjl-i.qvinoloue-MMn/de, „ i,u 

'• ■’Nti=ch’ ■ ^ ’ 
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colourless needles, or the corresponding acid, CuHoOgN, m, p 
above 300^ according to tho diiration of the reaction. 

3-BromD-6-ciibromomethylquinolin0 is hydrolysed by an excess of 
potassium carbonate and a little water at 1 15 — 120“^, yielding S ljroi?.o. 
guinoli7ie-('i-aUk/ij/d€, m. p. 135°, white needles (aldazine, m. p 
pale yellow needles, oxiute, ni. p. 217^; phc.nylhydrazoii.e, m. p. 195' 
mill, m. p. 124°), in which the po.-itionof the halogen is determined by 
its oxidation to 3-bromopyridine-5 : G-dicarboxylic acid by hot alkaline 
potassium permanganate. By oxidation with chromic and sulph uie 
acids, the aldehyde yields Z-hromoquinoline-Q-carboxylic acid, m. p, 245 , 
long white needles. C. S, 


8'Quinolyl Ketones and their Derivatives. Johann Howitz 
and O. Kopke {Jirntt/ea, 1013, 396, 38— 52).— Hitherto, only qeiiiolyl 
ketones have been known containing the carbonyl group attached to 
the pyridine nucleus. Bromoqninoliues and 8-bromouiethylquinoliiio 
do not react with magno^um iu ether. The interaction of 6 (j'iino!- 
inealdehyde (Howitz and fschwenk. A, lOthO, i, 471) and magDcdum 
phenyl bromide in etlier at 0°, leads to the formation of 
quinoh/lcarbinol, OH’CHPli*C^NUj_, m. p. 104°, large colourless plates, 
in about 60",', yield. The carbiuol forms a platiiiichhride, m. p. ly^' 
(decomp.), atul a lesizoute. m. p. 146’, and is oxidised by chromic and 
acetic acids on the water-bath to phenyl S~quinolyl kelom, 

m. p. 94°, colourless ]ilatcs (yhitinich/oride, m. p. 213° [ilecomp.Jh I’y 
treatment with hydroxylamine hy<h(>cbIoiide and potassium hydio.xide 
in boiling alcohol, the ketone yields an in, p, 

121°, which is convei-teJ into an uomeride, ni, p. 1G5', 

by heating at 120°, and then crystal;i>ing from alcohol. By treatiDy 
a cold ethereal .solution of the oxime, m. p. 121°, with pho>p!ictnis 
penlacliloridc. and decomposing the precipitated innno-chloride with 
water at 0°, S-bnizoyfaininoquino/ine, C^N1I,.,*N H Bz, in. p, 'J3“, 
is obtained, the identity of which is established by its forinritioti 
by the benzoylation of 8-aminoquiuoline and by its decompo.dtion 
into 8-amicoquinoline and benzoic acid by concentrated hydrochloiii; 
acid at 160°, The oxime, ra. p. 121°, is tliercfore nulipheni/l 


S-quinolyl keto.viine, 


c„Nir/(’Pii 
•' ”11 
HON 


In a similar manner, the oxime, m. p. 


165° is proved to be syti-phenyl S-quinolyl ketoxime, 


C'„NlH;C?lv 


its conversion by the Beckmann tran.^fermatiou into the acilide of 
quinoline-S-Ciirboxylic acid; unfortunately, neither the anilide nor tho 
quinolinecarboxylic acid produced by its hydrolysis h.as been isolate!, 
but only the aniline resulting in the latter operation. 

Phenyl 8-iininol}l ketone forms a phmylhydrazone, m. p. 1'*'*' 
se'inicarbazone, m. p. 188° and azine, Cg^Ho.N^. m. p. 287°. 

S-Quinolylmetfiylcarhinol, ()ll'CTlMe'<.’,,XIi,i, m. p. 65’ (yhilim 
chloride, m. p. lf>7 ’ [decomp ], orange-yellow crystals ; benzoate, m. p' 
100”), obtained ultimately from niaguesium methyl iodide 
S-quinolinealdehyde in ether, is oxidised to S quinolyl Methyl kdoii-, 
m. p, 45° b. p. about 21)5^ by potassium dichroiaate 
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,aii<l very dilute sulphuric acid on the w.iter-bath. The ketone forms 
a seMtcui'iMCOM, m, p. 23.3”, and an oj;™?, iii, p. 1,37 '. y,,, latter lias 
(Iiiiy been obtained in one modification, which is .syn-S ipiiiiolyl methyl 
ktto.eieic, since it yield.s 8-acetylaminoe|uinoIiiie by the Beckmann 

TiMiisformation. 

i QuiMlyhthylmrhirtol^plalmiddoriiU, m, p. 210”[decoiiip.] ; tenzmUe, 
111. p. 82=) and S-r/uiiwiyl ethyl hituae, b. p. about 2'JIP (semicarWizone, 
10. p ”03°), have been prepared by methods similar to tho preceding. 

0, S. 

Preparation of 9 Methylcarbazol6. FAiimvEiiuE: voiiir .Mfistfk 
j.ccns i IlRi:.-n,Nc (D.li.P. 33331)4).— The techniciliy valuible 
!)-niethyIcerhaiwle can be prepared in about 70.'= yield by Uic follow- 
ing method. 

.Dry potassiurn carbazole is heated with freshly 'li.stilled ethyl 
cliloroacetate during about three hours, yielding ethyl carbazole-'D-aeWUe, 
111. p. '.'7=; this when hydrolysed with an alkaline liyilro.cide gives ri.-e 
to earh'Uoh-D-acetie acM, glistening, c.dourless le.'illets, m,”p. 21.3=, 
wliicli, when carefully Imate'i at 250— '270=, evolves carbon diovi'de and 
hu nishe-s pure !)-methylcarbiizolr, m. p. 87°. F. M. (b .M, 

KehrmamTs Interpretation of Chromo-Isomerio Acridonium 
Salta as Quinhydrone Salts ” which Contain Hydroaoridine, 
Aimifit II.WI-ZSCH (&/•„ 1213, 46, 082—681. Comp.ue this vol., i, 
2;)8),~Kehrniann’s view th.it th.3 dark green iodide obtained from 
iiietliylphenazonium salt.s is a ipiiuhydi'one salt compo.sed of one 
molecule of azoiiium tri-iodide and two moloculo.s of methyldihydro- 
plieiMziiie, is combated. 

According to I'iebrnianii, the salt siiould be deconipo.sed by water 
iiilo plienylmetbylaeridunium iodide, plionylmetliylbydioacriiline, and 
liiibogen iodide, but in reality it gfive.s a clear, neutral solution, find 
behaves as a normal binary electrolyte. J. C, W. 


' Halochromism ’ of the Derivatives of Phenyl/so oxazolone 
and of the Indogenides. sAxonii AIevku ra,,/.. 1913 , 

156, 7U— 717. Comp.iie l-bmyer and A'illiger, .V.. lOOl, i, li.'ik ’ 
19112, i, 3Sft, 769; .Meyer, A., 1912, i, lul'o). -The iiidogeuidos 
aiul in paitieuiiu' tlie isooxazolo-iiidogenidos vivo coloured coiniionuds 
Willi ilcils and metallic .salts, comparable to the o.Koilium salts, iin,| tlie 
autiior lias pvep.ired a mimber of such compouuds, 

pn.s.smg dry liydrngeii chloride into a suspension of piporoned 


a dscp re,l ad-.litive corripounil is 


iileiic-is'eoxazolone in benzene at — lu 
ivnntd and ciystiiJises out. 

t oiideus-ition piroducts .are also formed horn the isooxazoiones and 
sUimijc chloride, lorric cliloiide, or ahmiii.utm chloride, and a niiillber 
“■ such stiinmcbloi'ide.s, pr, -pared by tin, ad liiioii of anbvdrous .st uinic 
ciilonde to bcuzeno solutions of the isoo.x-izolotie.s, are do.scribnl. 

‘ heeylheuzifiitlenemaoxazoloiie st(i,i,iichlori<le. t',,dl, n.,N Dnt'l ,, a 
1C imv, inicrocrystalline powder, dccQUlaoses at 2'U)=. 

’^eylpiperonyhdtuei^ooxaznlom etanntrhloride, C,-ll,.l) N.Nnt'l 

““[1 ted leaflets, decomposes at 160=. ■ 1 i i 

701, CIV. i. . . 
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rhenylanisylidtnei&ooxazi^one statinicJdoruhf CjyKij 03 N,SiiCJ ,, :i ili-ep 
yellow powder, decomposes at 155^^. 

Ph&nyl-Q-iMihoxybe'iizylide'im^oxazoltme slaunichloride, 
2 C\-Hi 303 N,SiiC 1 ^, 

an orange powder, decomposes at 130°. 

Phenylvamllylidenehooxazolone stannichkn'ide, C^;Hj 30 ^N,Sn('i^, ^ 
brownish-red, niiciocrystalline powder, decomposes at 150‘’. 

Phenyldimethylammohenzylideneisiooxdzolone staninchloi'ule, 
C,sTTJXN„2SnCl,. 
a bright red powder, decomposes above 250°. 

The indogenides furnish similar compounds, such as piperonyli<U,>e- 
IiydroxythioHupfitfien slannuddoride, a violet-llutk^ 

microcrystalline powder, decomposing at 230°. 

All these stibstances are hydrolysed by water and are piitctitallj 
insoluble in organic solvents, their colour.s being deeper than those of 
the parent substances. 

The mixed azo-derivatives of pheiiylwoxazolone are also ‘‘ iialo- 
chromes ” and give coloured stannicldorides, the one described being 
lenzeneuzopimtylhooxazolone slannicfdoridey 3 an 

orange-yellow powder, decomposing at 130°. . (b 


Some Derivatives of the Methoxyphenyldbcjosazolones, 
Anure \Vahl and C. Silbchzvyeig {JhU/. Soc. chiiu., 1913, [iv], 13. 
*236 — 240. Compare ^Vahl and ^Icyer, A., 1908, i, 368 ; ^Valll, if/a/,, 
1909, i, 260).— The antliors have condensed 0 -, m-, and ;>-methoxyphet;yl. 
7,5yOxazolone with a number of aldehydes, and have thus piepiu’cil 
the following substances ^t-o-viethoxi/phenyl-^-binzylideneinooxazoluHt 
yellow leaflet.?, tn. p. 150°; Z-m-methoxyphiinyl-^-htnzylidmeihQoxazohM, 
yellow needle.?, tn. p. ■, Z-^-meihoxijplunyl-^ henzylidtinelfiOijxazijlQw, 
yellow leaflets, in. p. 170°; %-o-mtlhoxyph(‘nyl-\<misylid‘ine\?ooxuzolvit‘. 
pale yellow, m. p. 154°; Z-m-metlioxyphenijl-4i‘anisylidcnQ\s,Q0xuzijlw(:, 
yellow crystals, m. p. 1G-1°; Z-’^-’ineihoxyphtnyl-^ auisylidt'.ntihooj azijh'Ui', 
pale yellow leaflets, m. p. 165°; '^■^■iiiUkoxyphtnylAcinua)nylhlfi)i{)‘>h- 
oxazolone^ orange-yellow, rn. p. 163°; 3un-?/je/./<o.':^p^<fin?/f-4cinno/;!!//i- 
deuiUooxazoloM, orange-yellow, ni. p. 146 — 147°; ‘6-'g->ntihoxiiph>».]!l 
A ciniiami/Udene\&ooxazol(/tie, needles, m. p. 163°; 3-o-?/(' //W,r 

phenyl-^-furjurylidtiiei^-Ooxazolonfi, yellow crystals, lu, p. 171 — li-'i 
2>-^-niethoxypheuyl-^- furfur ijUdenti^ooxazolane, yellow needles, m. p. 

1-1 1 — 142°; 'i-(y-iiiet)n)’‘yphtnyl-i-p-diM(iihylainiHobenzylidt'nnhQO.'‘'dZijluii^. 
red needles, m. p. 19U°; 

de'ad\iuoxazolnH(i, red needit.s, m. p. 140°; O'p-nietho'xypheuyli-p^t- 
'/iiethyIai>mtobenzyHdene\sooxazoIoiie, red leaflets, ni. p. 192"; 3-p-?/K^*o 

phenylA o-hydroxyhe/tzyUdenehooxazolone,y^ViOv^\iiixii<iiii, in.p. 195 
7nethoxyphe7iyl-4:-Tp-hydroxybenzylidenei60o:Mzolone, orangc-yelluw. lu. p. 
218°; 2-m-metl/oxyphmyl- 4 -p-hydroxyhsjizylidenehooxazolone, yellow 

leaflet.?, m.'[tr2\b'^;i-p-oiethoxypheuyl4-)^diydroxybenzylid6nshoo.'<ix!od< 
golden-yellovv needles, m. p. 2U4 — 200°; S-o-nuilhoxyplieiiyi y>d(’/urO'y 
ui-melhoxybeuzylideMhooxazolone, yedlow crystals, m. p. 16t ; ’ 
melkoxyphenyl- 4 [)-hydrvxy-m-/itetkoxybenzylide.nei^ooicazolone, 01 

yellow cryslaJs, in. p. 203°; 'ii-it-inethoxyphenylA-^-hydroxy-in 
Oenzylidtneiiovxazolone, yellow cry.stals, m. p>. 199’'' ; 
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.\.xi-\i)-(Uhy(h'oxijlenzylidenehaox/izolone, orange crystals, m. p. 209"' ; 
[\.n)inelhoxyphenylA-m]}-dih/droxyhenzylulenehooxazolone^ oranges reil 
jjcedies, ni- P- S~p-viethoxi/p/ienijl~i-mp-dihydroo'i/be7izylide)ie\?,ci- 

uxazolone, orange crystals, m. p. 193^; with o-vanillin, the ‘6 o- and 
^Muetboxyphenyb’sooxazolones form yellow leajlel^, m. p. 195', and 
orange-yellow leajlets^ m. p. 208^, respectively, whilst with resorcyl- 
aUleliyde, 3-o-, m- and ;)-mothoxyphenylwooxazoIones yield orange- 
vf^lIO'V crystals, m. p. 235°, orange-yellow crystals, m, p. 240°, an! 
ycllo'V crystals, m. p. 209°, respectively. The phenolic derivatives 
dissolve in alkali, forming solutions in which the colour varies from 
yellow to reddish-violet. Presence of excess of alkali rapidly discharges 
these colorations, yielding colourless solutions from which acids 
re-piecipitate the original substance. Tho action of excess of alkali 
ri'obably causes a rupture of the lactonic grouping according to the 
CO'C:CH-K CO.,Xa*C:CH-rv 

°'^N=C-CsU,-OCH 3 HO-N=rC-G,JI,-OCH3- 

The three methoxypheDylf^'ooxazoIoues have been condenHed with 
S-bromoisatin chloride, yielditig the three Z-methoxyphenylinooxazoloiic- 

“^■hromo-’lt-indoUs, ^ ^ ^ '>C..lT.nr, the proper- 

ties of which are similar to those of the previously described indigoid 
dyes derived from the three niethoxyplienyUsoo.'tazolonos and isatin 
chloride. If, however, sodium hy[)osul|)hile is added to their solution 
in alkali, the yellow colour of tho latter per.«i4?. Addition of acid 
causes the formation of a flocculent, yellow jirtcipitatc. The latter 
dissolves in alcohol, forming a red solution, the colour of which deepens 
on addition of an oxidising agent, the initial dye* being ultimately 
formed. The yellow precipitate appears to lie the leuco-derivative 
of the dye. It present.^ no marked atfinity for the textile fibres. 

11. \y. 

Action of Acetic Anhydride on some Beiizylideneanthranilic 
Acids, II. John B. Ekkley and Stiles Clinton {J. .ImiA Ohm, 
Soc; 1013, 35, 282— 284). — Ekeley and Dean {A., 1912, i, 211) have 
«hown that a serie.s of oxazine.s can be obtained by tho aciion of acetic 
anhydride on benzylidemauthranilie acids, 'i'he reaction seems to be 
of general application, and further compounds arc now described. 

FrotoMech'uylidtneanihraniHc. acid, ni. p. 204°, obtained by tho 
condensation of prokMiatechualdchyde witli aiithranilic acid, forms 
orange-red crystiil.<, and is converted by acetic anbydiide into 4-ace^'//- 
5 (3' ; ^')dihydroxyphenylj{hydro-'2 : ^-Unzoxazme-l-oufi, 

C H 

p. 121'. Jjromosalicylideueanthranilicacid,\v\. p. 19S', crystallists in 
yellow needle.s, and furuishes \-acetyl-o\^' -]hi'oynohydrox'iipheniill'{- 
l‘!ldro-'2.\-hcnzo.razir}€-\-one, m. p, 17U°. o-yilrohenzylidemanthrtinilic 
in, p, 67°, forms straw-coloured needles, and yitdd.s A <icHyl->\-o- 
'’^j^rQpkmyldihydro-2'A-ht)izo.i’azinc-\-oiie, m. p. 1 (i7'.5 2 o M e> h.oxybfinzy!' 
^dt)im)U]iT(i,inlic acid, in. p. I 22°, gives \-iicetyl-'6-o-ui‘ilho.'’yphf.nyldil<y iro- 
ni. p, IG5 '. IiesorajlidcnefiathraniHc acid begins to 

c e 2 
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decompose at aRoiifc 150°; \-aceiyl~^-{\'Z)-dihydrox)j})ltt.nyl.dih}iil,i). 
‘1 A-henzoxa^iineA-one luis ui. p. 192°. ys-Dimf.thylaininohen%ylv](!.,tp_. 
anthra'iiihe acid^ in. p. 176°, yields i-acetyl-‘S-\}’divitthylai)iinophen,jl. 
dihydro ^ : i henzoxazine-X-one, m. p. 162° E. C 

A Gelatinous Mercury Salt of an Organic Sulphonic Acid, 
\V. Duiile and Bertiiold Kassow [Zeitsch. Chem Ind. Kolloide, 

12, 71 — 74), — By the action of fuming sulphuric acid on benzothiax/jlg. 
inethenesnlphide, a niono.sulphonic acid of the couiposition : 

CsH,NS/SOall 

is obtained. W'hen aqueous solutions of the potassium salt and of 
mercuric chloride are mixed together, a yellow solution i.s obtained, 
which, sooner or later, depending on the concentration, solidifies to a 
jelly. The jelly-forming substance is the normal mercuric salt, and its 
activity is such, that even in xV/lOO-solutiou it is capable of producitijj 
a jelly at the ordinary leiuperature. The mercury salt is unstable, and 
the jellies sooner or later become cloudy in consequence of the forma- 
tion of the basic salt, Tlg(Cjin^iNS 2 *S 03 ).,,Hg 0 , which .separates out in 
the form of very small crystals. The stability of the jollies increa5ie,s 
with the concentration of the mercury salt and those prepared fiom 
iV/S-solutions of the potas.siuui salt and mercuric chloride can be kept 
for some time before tliey begin to exhibit opalescence as a result of 
the initial procipitutiou of the basic salt. 

The colloidal mercury salt is coagulated by electrolytes and alcohol, 
the coaguluni being converted into the crystalline basic salt on 
contact vrith water. 

Erom the examination of freshly prepared solulions of the niercuiy 
salt, it has been found that the viscosity increases witli time, the rate 
of increase varying very considerably from one solution to aiiothci' 
even when the conditions under whicli the solutions were prepared, were 
exactly the same. Most electrolytes increase the viscosity, but 
potas.siutn iodide increases it to a remarkable extent. 11. M. D, 

Aromatic t/f-Tbiocarbamides and Orthothiocarboiiic Esters. 
Fritz Arndt {Antuthn, 1913, 396, 1 — 22. Compare A., 11)11, 
i, 918). — J^hevyl-il/dlnocarhamide, KU!C(NH 3 )*SPh, m. p. i)6— 1)( 
(decomji.), glistening needles, prepared from phenyl meic.rptaii and 
cyunamide, forms a sparingly .soluble 

3C'-HsK„S,1T,S0^,HN03, 

m. p. 206^ (ilecomp.), which, how’ev'er, is distinctly more soluble ihuu 
the nitrate-sulphate of ^>tolyl-i^-thionarbamide {loc. cil.) ; in tacr, ihf 
salts of phcnyl-w-thiocarbamide are much more soluble than tliow ol 
the y>tolyl liomologue. \)-(Jkforuj)ke'in^I-^-thiocarUimide, 

forms a mtrak-.mlphaie, 3C7H.^NoBC‘i,II.vSOpHNO.,, in. p. --- 
(decomp.). 

The substance previously described as nitroso-p-tolyl d tliio- 
c'arbamide Ihc. cil.) is now shown to be tlie ;j-tolvlu/' carbamide salt tt 
di?iitj-oso p-tolyl ilz-^hioarrhayniic, 011-)SIN-(J(SLkll7}lN'^'T_>. '1 n*'- ^ak 

is decomposed by cold glacial acetic acid into nitrogen aiul p-toid 
thiocyanate, and by cold concoutrated hydrochloric acid into nitifUb 
acid and // iolyl'i//-thiocarbami<le. The yellow substance obtained b) 
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its ilcfompoMtioti by boiling methyl alcohol receives the constitution 
(tt ILS'CO'N.NOH, since it yields jw tolylthiocyanatc and mercaptan 
}jy treatment witii concentrated hydrochloric acid. I>y gradually 
ftdliug the ;;-to]yl-i//-thiocarbamide salt of dinitroso/nfcolyl-t/'-tbio- 
c;u!)amide to a gently boiling raethyl-alcohoiic .solution of 
nritas'iiim acetato (saturated in the cold), the ftotasuum .'•air 
C8H/)3N^SK,H3(», 

pf I lie dinitroso-derivativo is obtained. It crysUillLses in glistening 
needle?, yields tlic calcium, barium, and Je.rric salts by double decoin- 
podlioi), and tlie hmzamidine .salt, white leaflets, by treatment with 
.^.lueous benzamidine hydrochloride, and by the action of dilute acetic 
add yields the free dinitroso-compouiid, which, however, instantly decom- 
roics into nibi*ous acid and nitrosO'^4olyl-»p Ihiocarhamide, 

c-H-s-C(:Nir)-N:N-oii, 

deoomp, 115- -120'^, golden-yellow leaflets. The latter yields nitrous 
acid and p-tolyl-i/'-thiocarbamide by treatment with concentrated 
liydrochloric acid, and nitrogen .and p-tolyl thiocyanato with warm 
g]?^cial acetic acid. By treatment with sodium nitrite and hydro- 
chloric acid, phenyl -^-thiocarbamide and ;^cIiloroplienyl i,'/ thiocarb- 
funide each yield i/'-thiocarbamide salts of the dinitroso-i/'-tbio- 
cui'bauiide. 

As mentioned provion.sly (Inc. nt.), /j-tolyl or^Ao-thiocavbonate is 
chtnioed by treating a mcthyl-alcoholic solution of the ;j-tolyl-i//-thio- 
CLubamide salt of diiiitro?07>t()lyl-ii/-thiocarbamklo with aqueous 
ammonia. Thi.s re.actien could not be e.vplained when the ;)-tolyl-i/-- 
thiocai'baiuide salt was considered to be a nitro.so-compound. Its 
course is now clear. The ammonia liberates /j-tolyl-dz-thiocarbamide 
and converts it into ^-tolyl uieiva[>tan, which then reacts with the 
diiiitroso-couipound (or its ammonium i-alt) in accordance with the 
equation: CVH7S-C(:N*KU)*N:N*un -pdC-H.-SH = CiS('.irA^ + 2^'.,+ 
21id). Tho orthotliiocarbonate is also obtained by treating a meth’yl- 
alcoholic solution of the ;)-tolyl-j/'-thiocarbamid8 salt or the potassium 
salt of dinitro.so-p-tolyl-d' thiocarbamide directly with ;;-tolyl mercaptan. 

Phedvl ortkothiocarhonale, C(SPh)j, m. p. 159^, small leaflets, and 
fiAhrophe'iP/l orlholhiocarbonate, ni. p. 212 — 213b 

prepared by methods similar to the preceding. ^-Chhrophenyl ortho- 
ihojormaie, CH(S‘ 0 ,.KjCl) 3 , m. p. Ill — 112'b ah■uo^t colourless leaflets, 
is obtained by boiling p-chlorophenyl mercaptan in aqueous sodium 
hydroxide with an exces.^ of chloroform. Phenyl tri-f chhrophenyl 
o'dliQihiocar'bouate, i<Ph*C(S'C\;H .Cl)^, small, white leaflets, m. p. about 
IDl', obtained by warming potassium dinitrosoplieuvl-t//-thiocarbamido 
.iiul the calculated amount of /^-chlorophenyl mercaptan in methyl 
aicoboi, is converted by crystallisation from acetic acid into a mixture 
of the totraphenyl nnil the tetia-y^-chlorophenyl esters of orthothio- 
carbonic acid ; tho latter has been isolated. 2'ri y' chlorophenyl-ii-lrjhjl 
"dhoiJiiocarbonate, m. j>. about lOS'-", is prepared in a siiuHar nuinne'r, 
;uid also tends to change to tho iinmix-ed esters. !*y reduction with 
'Oiling glacial acetic acid .-iml zinc dust, it is converted into di-\>rhloro- 
iolyl orlhothioformaie, .11,01].,, m. p. lUj — 97'b 

" htc leaflets, which i.s not changed by crystallisation from L'lacial 
acid, ^ ( ’ ^ 
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Preparation of 6 - Aminodiarylamiao- and T-Aminodiaryi. 
amino- l naphthol-3-sulphonic Acids with their Derivatives, 
FAKBKNKAniiiKKN voRM. FitiEnii. l>AYEii it Co. (D,R.-P. 2545l0j,-- 
iS’umcrous eompomids obtained by tho condensation of aroitmtic 
benzenoid luiiines with aminoiiaphthols in the presence of sodium 
hydrogen s^ilphit© liave been previously described (A., 1,903, j 
585), and the reaction! has now been extended to the diphcuvl 
series. 

•i' - Amino ■ 7 - dipheuyliuiiino- \ -naiMhol -o - sxdphonic add (aniu wjf.,] 

fonmila) is obtained 
OH 1 : 7-dihydroxynaphthalenG 

\ .suiphotiic add (240 parts) j,s 

*’\ / \_ /" ! i sou 

* with benzidine (184 parts) 

and an aqueous solution cl' 
sodium hydrogen sulphite (2400 parts) ; tire sodium salt forms grej 
Icafiots. 

The following coinpoun<Is are also described : d -suI pho-V -amiiw. 
i^<liphmylaudno-{-n(iphlhol-Z-s\dphouic add, ; d -suipJioA' -aynhiod di- 
jjhenylamino-X uaphlhol-Z-sxd phonic acidy from 7 aniino-l-uaphthol-.'i- 
frulphonic acid with beuzuUnesulphenic acid ; d-aniino-Z-diphhul- 
aviiuo-\'nayhlhol-Z-sul phonic add, from bon/.idine with 1 : 7-dihydiiii.\y- 
naphthalene-3-sulphonio acid ; and tiio compound, from 7 amino-l- 
ijaphthol-3-sulpbonie acid with benzidinesulphouic acid and a mixture 
of aniinotiii.uu and sodium hvdrogen sulphites j the sodium salt foiius 
glistening, grey leaflets. F. M. G. .M, 

Catalytic Decomposition of Pbeiiylhydrazine by Cuprous 
Salts, Alexander E. AKuezovand V. .M. Tichvinski (7. Him. Ph>p. 
C'hevi. Sue, 1913, 45, 09 — 70). — When heated with cuprous chloridt', 
bromide or iodide, pbenylhydrazico undergoes catalytic decompositiou 
according to the equation : 

3XHPlr^’Il2 + CuX = 3N’IU*h 4- S, -h XH.j fCiiX 
(compare Struthers, P., 1905, 95). in all cases, au unstable iLtor- 
mediate fompound is formed, that given by the iodide having the 
composition Cul,2XIIPli*XH.,. Cuprous chloride is tlic mott 
effective and the iodide the least so. T. II. V. 

A Process for the Preparation of New Colouring Matters 
and its Application. Bronislaw Pawlewski {HuU. Soc. imi. 
.\hdhouse, 1912, 82, 682 — 683). — W'^hen aniline in acid or alcoholic 
solution is oxidised at 50-"C0'^ with ammonium persulphate, a bkcK 
dye is obtained, which is considered to be bisimino-2>ben7.oquiaone, 

By changing the conditions, other brown or black aniliuoquinou'"' 
are formed. Similar colouring matters containing oxygen have Ixit-n 
piepared from vii-])honylenediaiiiiiiie, o-dianisidino, and berzyhuuli’i*^' 
They are easily fixed by cotton, linen or silk, with or without the ni'l ol 
iiioi'dauts. d • G- ■ 
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pri;pa.ration of l-p-Bromo-4-iodophenyl- and of 4-BroniO' 
1 -^j iodopbenyl 2 : 3-dimethyl-5-pyrazolone. PAftfswKRicK voinr. 
Meister, LiJCius Bruning (D.R.-B. 254487). — Tho introduction of 
In’cmiue and iodine into the molecule of l-phenyl-2 ; 3-dimothyl-5- 
pyvjizolone confers on it a markedly increased therapeutic a^;tivity. 

’ 1 p-/??-cj?io-4 io(fopIienijl'2 : Z-(limethyl-^-pyra:iohnc (anurs^fd formula), 
OMe colourless crystals, m. p. ](‘)?/\ js obtained 
when a bouzeno solution of /j-broinophenyl- 
2 : 3-dimethyl-5'pyrazoIonc (A., 1900, i, 695) 
is treated with Hnely powdered iodine and 
heated at 50 — 60’^ during two hours, whilst 
2 : Z-dvnethyl~5pyrazohne, pale yellow leaflets, 
in, p. 170^ is prepared by the bromination of l'7>-iodophe[iyI-2 : 3- 
Jimcthyl-S-pyi'a/.olone iOOT, i, 84). iO M. (>. ;M. 


/ 


MoN/^CI 
Ni CO 


flydantoina. XXE. Action of Ammonium and Potassium 
Thiocyanates on a-Amino-acids. Treat lb Joiinso.v and Be.v 
][. >.T(ulet {Amer. Ghem. J., 1913, 49, 197 — 204). — fn an earlier 
paper (this toI., i, 203), it has boon pointed out that ammonium and 
rotfissium thiocyanates behave somewhat <lifff*i-entiy towards a-amino- 
ftciils. It ha? now been found that both salts combine with the auid.s 
io form the same tbiohydantoins, but that the best yields are obtained 
liv means of the aintuouiinn .salt. 

When asparagiue is treated with ammonium thiocyanate, 2-thio-3- 
acetylhydantoin-4-a''otamido (Johnson and (luest, 1913, i, SU7) is 
obtained in a yield amounting to oO'f, of the theoretical, whilst with 
tlm potiiRsium salt a yield of only 6''o is obtained. 

Phenylalanine gives with ammonium thiocyanate a 94'^o yield of 
3-thio-3-accfyl-4-benzylhyJiintoin, m. p. 170'^ (not 257' as stated by 
Johnson and O'Brien, A., 1912, 1, 806); a somewhat smaller yield is 
obtained by the use of the pota^isium salt. 

By the action of ammonium thiocyauato on tyrosine, a 94',', yield is 
obtained of 2-thio-4:‘i't-hif.iroxybenzyl/iydantoin, 

m. p. 2i which forms pale yellow needles ; if potas-ium thiocyanate 
is employed, only a very small yield i.s obtained. 

21hio-3-beTizoy1hydantoin (Jouusou and Xicolot, A., 1912, i, 53) is 
obtiiiced in 85 — -SS”,!, yield by the action of annuonium thiocyanate on 
hippnric acid, but in not more than 50‘^3 yield by the action of the 
polassiuni salt. 

In llie case of alanine, an excellent yield of 2-(lucil-3-acetyl- 
linsthYlhydantoin (Johnson, A., 1912, i, 390) is obtained with 
amninijinm thiocyanate, but only about 3l\l with tho potassium salt. 

Tiio thiohydantoiii of jjyrrolidonecarbuxviic acid (Jehn'on and 
btn-4, 1912, i, 317) is readily obtaine-i in good yield by means of 
itnimonium thiocyanate, but only in small amount by the action of tho 
potassium salt. K. G. 
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The Reactivity of the ^-Unsubstituted Pyrrole Ring. I{j 
Action of Cyanogen Bromide and Pyridine on Indoles. \\'.<[/i ]-,j 
i\iiNi<} and IL Sciiukckenbacii {J. ftr. Che.vi.^ 1913, [iij, 87, 241— -.’, 17 ^' 
— Ill view of the parallelism, previously shown to exist (A., 1911 j 
808), in the reactivity of primary aromatic amines and phenols on 
one hand, and of 3-nnsubstitnted indole derivatives on the otlier. iho 
author has examined llie behaviour of the latter compounds towai,] 
pyridine and cyanogen bromide, aud linds lliat they yield dyes wlnVit 
have the general formul.a : 

KiL<9'lI[i'>c-c[i:oiT-c(i:cii-cii;c<85i|>Nii\', 

and are, therefore, elusely related to the pyridine dye-s derived fniti; 
aromatic amines. 

a-'2-Methylhuhi}-i-'i-‘)nethuli'ii(loli(h>iC'\'^y-penia0.Um hijdrohro.ci-l.i 

i« obtaincl ii, 

lustrous, golden leaflets by the action of hot acetone on its aiidjiivo 
compoviitl, C,,gH„^Nyr>r,O.J Hr, ■vvilli pyritlino }iydiolii'oini<Ie. Ti;g 
latter compotind separates in green i.oedle.s by tl>e successivo addition of 
pyridine and cyanogen bromide in etlieretl solution to S-metliylii.duio, 
dissolved in moth) ! .aleoliol. 'I’be dihyi.lrohroiiivh, prepiired by 
the luonohvdrobromide with acetone and hydrobromic acid, crv.«talii>.-.,s 
in lustrous, silky, bluisb-greeij needles. 

On treatment with aijueons sc'dimn liydroxidc and metliyl alcohoi^ 
the hydrobroDjide yields the This forms blui.di- 

black needles, and is converted at into a yellow snhataKce^ uj, p, 
I’OO-'. wliich probably has tlte .same composition as tlie original dye-hasc, 
yields a ■phf.'itylhylrazoiie I60 — 170'% and when heated at ih!.)' 

untlcr diminished pressure decomposes, yielding 'd-uietliylindole. The 
dye-l>.isc rcuet.s with phenylhydraziue in alcoholic solution, yieldiDi: 
9-melhylindole and the jJienylliydra^ionay 

x)i<Ty^.><’-cii:cu-cij:r'i!-cii:x-xnp)i, 

wliicdi forms an amorphous, light yellow powder (dccoinp. 170— Icidj 
containing alcoliol (1 mo).). 

Un trean-nent with dry hydrogen chloride, the dye ba-e y iehis !i 
hjdrocWorvh, (.T.J 1 -,,X.>C] ; tlie ji'irr.hlorcl-^, C.,yl l,,,O^X 2 < '1, fonu- .‘iiull, 
coiiip-ict. grct.Ti ciy>«als having a golden lustre, and crystatli.scN with 
methyl alcohol in ioiig, slender, bluish-green needks. 

hydrohromvlii, CTjHj-N.,Hr, pre- 
pared fioui indole, cyanogen bromide, and pyridine in methyl alcuhi iic 
solution, forms a microcrystalline, dark blue powder, coniaitiii;’ 
pyridine < 1 mol.). 

a-2 : DivieihyUhiJyl- €-2 : \~diii}etJiyJin‘loli'hne-\°y-pentadhne 
Iforiide. prepared from 2 : 4-dimelliy!iiidole, yields on ti'catnu ni wiih 
arjueous sodium hydroxide and metiiyl alcoiiol tiio dyu'-ia.v-?, (’ [1,,X . 
wiiich forms inituocrvvtalHne, lilnish-black needles - a dihi/<lrub'Viidr’: 
and a perdilorak. cty.staliising in green leaflets of a L'oldou 
.are also de>cT-ibe<b 

Tlie action of oy:\nog<'-ii iuomide ami [ivridinu on [dilurogliu innl ;ia'i 
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jvMiJ'cinol giccs rise lo blue pyridnio dyes, whicl), bowever, are ioj 
to be isolated. X3_ 

ipreparation of 4-Ohloro-5-bromoisatirL] Km.lk Sl Co. 
254468). — i-Cfiluroisatin, n yeWow, cry.^tallinc pewilor, m. p. 

I is prepared by treating; a cooled acetie-fiiromie acid sointioti of 
\ , I'-dicliIoroiudigotin wifcli concentrated nitric acid ; when wanned 
u itli (in acetic acid solution) it gives ri'^e to i chloro-D-brovio- 

iMitin, red neeclles, m. p. 255^, which on troatmerit with phos- 
phorus poiitachloride furnishes i-chloro-o hrouioi.mtlio rMorah, )>rown 
^ei..dics, in. p. 278'^; the correspoedtog anilide was al.^o propored, 

F. .M. (4. M. 

Preparation of 5 : 6 :5' ; 6'-Teti*achloroindigotin. Karbwkrke 
vuiiM. McnsTEii, Lucius ife IIkC.m.sc (h.ll.-P. 25U07;. — 4 '.u-IHchloro- 
l.mirobeoziilihhijiU^ yellow pri'-nis, lu. p. 7d'', is prc-paied by the 
iiiuntioii of 4 : ri-dicidorobenzaldehyde ; this wiieii condi'iised with 
iirctone in tho presence of sodium liY<lrogc'n sulphite furnishes 
,lir]iloroiutrophrnyl-iact;/l ketone, in. p. 116-, which is readily convoi tfed 
hy kuoswi methods into 5:0:5 :(i ■leirncidorola4ujolin, a siii'.stance 
valuable tiucfcoriul properties. 4’. M. Q, .M. 

Preparation of Dinitro-l : r-dianthrimide. F.mujweuki-: voiom. 
Mkistkr, l;i;cus a* l>KtxjMi (l).K.-P. 254186). — ‘riic nitratiou of 
dinuhrimide (which has previously been de.sci'ibed) takes place ruorfi 
smoothly and yields .a dciiiiite charaeteristic prodiiot when carried out 
in the pie.sence of bori<* aciil. 

1 ; r-.L'iaiitlirimide (100 paits) and hciic. aei<l (05 p.irts) are 
i:issol\>il ir 1000 part s of coiicciitraicd sulphiu ic acid, ti cated at 5 — 10’’ 
with nitric <aeid (122 parts), and left, during t.wo to ilirte Jays at 
i!i(i ordinary temperature, wlitn about of tlie 4 : 4'-dinitro-l :1’- 
iliai.thiiinidu separates in glistening, coppery crystals. The ni, p. i.^ 
ribovc oOu , aud it i.': identical with the compomci pioyiou'ly oblaineJ 
by condensing 4-nitro-l-aQjiuo- with -l-cliloro-l-aiiiino-anthraqiuuone ; 
on reduction it furiii.shc.s 4 : 4'*diamino-l : r-dianvhi imido. 

F. -M. (h M. 

Preparation of w Methjdsulphites of Substitnted Aniiiio- 
arylp 5 Tazolones. K.\ri;wki:ke voum. Mkistek, l.iciis iV LrI'.nlng 
(D,J1,-P, 2l) 4711). — Comj>ounds having valuable therapcuuc picpr-rtie.s 
!nv obtained when t):e substituted 4-aniino-l-phenyl-2 : 3-diineibyl-5- 
pwiuolonc.s are luatcd with fortnaldcliydc and sodiuni hydrogen 
; compoumh obtained in tliis manner from the following 
pyrazolones have now been prepaiC'l. .i'loiii 4-amino-l-phen\l-2 : o- 
'Diiiediyl-o ['vrazolonc, siutenng and dc<-itiiipo.sing at. 201 — 233 : from 
-i-a)tiitie-i -y^-iolyl 2 : 0-dinicthyl 5-pyra/. done, sn.lorii:g at 1 Jc decoai- 
I'O'Uig ill 11 ’,)'; from 1 // aminopluMiyl-O : O-dimelhyl 5 pyrazohiuc, 
I'dlatcil its Jiygroseopic, crvstallim- .■''‘U-'m s:iiT,; from i-p-ainnui- 
plruiyi-p ; ;3 : .j also isolatcMi as a crystalline. 
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sodium .salt- from 4-amino- l-;)-othoxypheiiyl'*2;3-<IiiriethyI-5-pyra7,(.1oii(' 
m. p. 113 — 115“, decomp, at 133 — 135“. The foregoing 
ethoxyphetv/l-2 :‘^-i(it/ieth/l-i)-p>/razolo7ie, ro. p. 132 — 133°, is obtaincj 
by the reduction of 4-nitroso7)-ethoxy-2 ; 3 <liiaethyl-5-pyriizoloue. 

F. M. a. M, 


Pyrimidines. LIX. Barbituryl- and 2-Thiobarbituryi 5. 
acetic Acids. Trkat J5. tTonNSON and Kdward F. Ivoiimann 
Chem. J., 1513, 49, 1S4 — 197). — .An account is given of e.-cpenmc-tus 

undertaken with a viow 
N to the preparation of 

A, -- j , jy; 'k / I '-x compounds eontainiji;.- 

; '[ 4 i; ill ill' condensed pyrimidine anil 

' pyrrole nuclei, and cort’o. 
N N .‘jpouding with the iiulole.; 

and pyrindoles (Pcrkiu 
and li ►bin.'^on, T., 1912, 101, 1737). Compounds of this new diU'- 
are termed 1:6:8-, 1:5 :7-, and 2:5:7-pytnmazoles (annexed fornnilin). 

A 1:6; 8-pyrimazolo has already been obtained by heating otliyl 
r)-cl!loro-2-etbylthiolpynmidine-5 accUte with alcoholic amnaouia (.A, 
1911, i, 575); this compound, previously termed 2-ethyItbiol-.5 : ^ba- 
pynolidone- pyrimidine, is now designated 2*lceto-7'ethylthiol-l : 6 ;S. 
pyrimazole. 

When ethyl ethane*aa/? tricarboxylate is treated with carbamide irj 
the presence of sodium et)io\ide,the.'«o-/7M/n salt of bnrbituryl-5-acetaiiui!e. 
is obtained, which crystallises with nnrhiiurpl-iy-acetami'k, 

00<^’[|;“q>CH-CH/C'0-NH,, 

m. p. 258—261° (decomp.), cry.<talli.ses in needles. Ihrbilv.ryl-o-acHic 
acid, obtained by the action of 20 

hydrochloric acid on the .‘‘odium i^alt of the amide, separates in plate**, 
becomes charred at 230°, and decomposes at 250“. An attempt to f^n- 
dense the amide to a 1:6: 8-pyt imazole by the action of phosplioiyl 
chloride on its .sodium salt was not successful. 

Thioharhiiui't/l-o-acetaynide, ■CII^ •CO’Xir,, lA, 

prepared by ihe conflensatioii of thiocarbamide wit.h ethyl ethane-a'^'3- 
tricarboxylate, crystiillis.e.s in needles and decomposes at 272'; rlie 
sodium salt foi-nis long, colourless prism.s. Thiobarf/liurj/l-o-acetic arlJ, 

C.S<^^[[,'“Q>Cn-CIT,-COjH,aHp, crystallises ill coedles and drcoiii- 



poses above 230°. 

Etbvl cyano-'iiccinate coudcn.ses with carbamide with formation of a 

Tho reaction 

CO (41, CO Oil 

' '■^CO nr '-'C-OT! 


CO'. 


MI 


CO 


Ml 


('•) 


\ .• 

Ml 


Ml 


pyrimidine, 
does not take place 
smooiiily, and only Mnall 

yield.^ of condensation I'rn- 
ducts are obtained. Iii 
one experiment, biirhi- 


turyl 5-acetic acid was [*ro- 
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1,1 jiliicotJ, together with 2 :o :7-irikzto-l : Q : ^ p'/rimazoU (fnnniila I), 
Ivliich forms a brown powder and does not melt below 320^ In another 
(^APyiiineDt, bai’bitm’yl-5-a(jQtic acid and i-im.inob'irbiturijl-j- acetic acid, 

^roro isolated ; the latter substance is a brovfn powder, and does fiot 
iiiclt below J‘;. G. 

preparation of Azimino - [Triazole] - compounds in the 
Anthraquinone Series. FAiuiKNFAiutiKEN voiiii. Kiukdr. Bayer ik 
bo (O.R.-P. 2ni71b). — The azimmo-compounds having tho general 

formula whore A is anthraquinone and B hydrogen, alkyl 

or iuyl groups, aod prepared by the action of nitrous acid on o-diamino- 
;i!itluiiquinono3, are of technical value for the preparation of dyes. 
The preparation of the following compounds i.s do'Cribed : 
b'roni 1 1 2-diamiaoanthraquinono, needles ; from 2 : S diaminoanthra- 
(piiuono, and from 1 ;>tolylamiuo-2-aiiiiuo-3-ln'omoanthraqui[ioi:e, 
(.itioQ-ycllow needles. The tinctorial properties of the.so coiupjunds 
are enhanced by the introduction of halogens into the in-decule. 

F. M. G. M. 


Polymeric Indoles. K. Kem.kii {/ier., 1013, 46, 726 — 733). — 
Tho higli-bniling rc.siduc obtained in the distillation of practically 
piire indole eonsi>ts of a trimcriile, tri-inJ.ok, which after recrystalli- 
sation from benzene can be obtained in colourles.s crystals, m, p. 167^, 
Tho polyinei’isation can be better effected by boating iudolc with an 
aqueous solution of metaphosphoric acid. When distille<l in a vacuum, 
tii-iridolo decomposes complett-Iy into indole; it, give.s a mononcetjjl 
derivative, colourless ery.stal.s, m. p. 202 ^ ami a monobcnzoi/l d(iriv'- 
ative, coloiirlo.ss, cry.stallinc powder, in. p. 207^. These acyl coinpound.s 
lire remarkably resbtaut to alkalis. When beczoyltri-indole is heated 
in a vacuum, indole distil.s away, leaving a residue of bono^jldi-vidolc, 
colourless needles, m. p. 193^; this resisted all attempts at acetylation 
and hydrolysi.s, The easiest method for the preparation of bonzoyl- 
tri-indule is by boiliog together a benzene solution of indole with 
anhydrous .«:odiiirn carbonates and benzoyl chloride, whilst a slow current 
of h 3 'drogen chloride is pas^ed tbrough the mixture ; the yield is then 
90'b of the indole taken. 

Tlio action of hydrogen chloride on a solution of indole in benzene 
y. yields a colourless salt of compo.sition 

/ ((\irA'l..UGl. 

A, ]yresMm;\h\y di-irilole /I'/.lrochloride, but it was not 
A' found possible to isolate the curre.^ponding base 


/\. /\ 


in a pure .state. 

From a cousideralion of the bebvaviour of the 


above tri-indole derivatives, tlie annexed structure 


i.s suggested for the base, the reactive indole 
A, ^ imclous being that on the left; tins dilfors 
^ from the remaining t.wo by being attached to 
. ,, the rest of the molecule at cai'bon atoms whicli 

are each adjacent to liitrogeii atoms. R. F. T. 
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Preparation of Formaldehyde Derivatives of Xanthing 
and its Substitution Products. Fabbenfabriken vorm. 

Bayer it Co. (D.IC-P. 254488). — When xactbiue, its deiivativfs, f,j. 
tlie purine bases are jrftntly heated in aqueous or hydrocljloric 
solution with formaldehyde (orits j^eneralors), they furnish cO)itpou.nil^ 
of marked therapeutic* value. The following are described : 
Kroin 1 : d-dimothylxanthine and formaldehyde in aqueous solution 
contains 14% formaldehyde, m. p. 265° when slowly heated, but ii 
suddenly subjected to a temperature of 165 — 170°, violent dceuio- 
positiou occurs with regeneration of 1 : S-dimethylxanthiuo. 

(2) From 3 : 7-dimethylxiinthine with paraformaldehyde in fuininrr 
Jiydrochloric acid solution, it form.s characteristic needles, contains II ^ 
formaldehyde, and does nob melt below 300°. 

(3) From xanthine and formaldehyde, contain.^ 32% formaldtdivile ; 

and (4) from 3-methylxanUiin© contains 16% of formaldehyde. Thesd 
compounds readily decompose in the organism with eliminatiuii iji’ 
formaldehyde. F. M. (!. M, 

The Anomalies in the Solubility of Uric Acid (Colloidal 
Uric Acid). Heinrich Sciiadf: and K. IIodk.v {Zeitsch. ph^ml 
Chm., 1913, 83, 347 — 380).*— Jf uric acid i.s suspended in boiling 
water, and alkali is then added very slowly until the mi.xture is iu.-it 
alkaline to phenolplithalein, the acid appears to pass into soliitiou, 
Tiiis solution can be made by one of the following methods to .set to a 
solid gel : (a) by the addition of concentraled sodium chloride solmion; 
{h) by addition of other salt solutions, such as airiuiooium .sulphite, 
which are ordinarily employed for the precipitation of colloids ; ic) by 
addition of alcohol, and (rf) by rapid cooling. The same phencDuuioii 
can be produced when the acid is neutralised hy ammooia, Hihi'iui, 
sodium and potassium hydroxides, by the alkaline earths, and even 
ferric hydroxide. The apfwarauce of tlie gel thus produced is described 
in great detail, and also the phenomena of its gradual transformation 
into the ordinary crystalline foiin. The colloid appears to be a .<upei- 
saturated uric acid solution, in which the uric acid forms an ad.?orprifin 
compound with tlio alkali, which causes it to retain the colloidal toni], 
and this ad.'^orption eouipound appears to be a preliminary stage in the 
formation of the true chemical crystalline compound. The view here 
advanced can explain eertaiu anomalies, to which Bcchhold and 
Ziegler have called attention as regards the solubility of uric iici i in 
.serum. B. 

Purines. VIII. 2 : 8 Dihydroxy- 1 : 9-diraethyIpunne and 
2-Hydroxy-6 : 9-dimethylpurine. Carl O.^Johns (/. fiiol . , 
1913, 14, 1— 7).— 2 : 8 Dihydroxy-1 : 9-diinetbyIpui'ine i.s syntlicsuol 
as follow, s; the potas.sium salt of 5-niti'o-C-methyIamino-2-iiy .li 0.\7 
j yriniidituj (Johns, 1911, i, 506) when heated with mcthyliodile 
gives 5-/£///-o-6-?/fC^//yrtw<«D-27iy(Zrc*:r//-3 the evn- 

stiliiuoii of which i.s estahlislied by he:i(ing the methylated pimlarr 
with .suljiiiuric acid, when 5-nitro-2 : G'dihydioxy'3-iuetli}']{n riniidirK' 
(Bchreiid and iliurm, A., 1902, i, 83.3) is obtained. 

Ou reducing the methylated product with freshly ['iccipiiatcl 
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converted into ^-a^nino ^> rnH^>.yl(tmino- 
0(NHife)-(>XH, 

'■ - ■ very 


Tiu?j 


fciiou^ hydroxide, it is 
_ ucy - 3 - meUiylpyrimidim, N<co.X jrc-CH 

soluble and purified only with difficulty. The crude base w.is 
accordingly heated with carbamide and coiu-ertcd inti i-M-dioxu- 
, . NMe-CH;C-NH-^,„.^ • 

By heaticg the potassium salt of acctyl-5 : o\y-4- 

^^(ttliyloyrimidiDe, 2-o.'tiy-6 : ^-diinUhiilpuTiiie, 

‘ NICMe-C-NIL 

CO-NH-C— N^ " 


is obl.nned, 

■o.Siiro-^-vidhylaMinO‘%ox}j-Z-hiith<jlpyrimidine forms a bulky mass 
of liiuf-like crystals, in, p. 203°, to a colourless oil. 

Tiie inorate. of ^-amino-(i-niethylaMino-'2-ox7j-?i-m>'JjrijlpyraaidiHe 
orvsUlIif^GS in long prisms, rn. p. 200° (decomp,). 

'•} ■.'^-Dioxy-l '.^^’(limtthylpunm crystallUes in small, irregiiUr 
plates, Tvhich do not melt or char at 3*20-’. 

^■Oxii-^ : '6-dim6thylpunve separate.s in small prisms with square 
end?, which slowly turn brown at 315''; they give a murox'itie 
I'eactioD. K. !F. A. 


Azomethines and Azo-dyes. Camille 0. Verxet {Arch. ^d. phy^. 
lint., 1913,[iv],35, 148 — 172). — The azomethines derived from a number 
of diamines and benzaldehyde or its derivative.s are described. In 
general they are formed quantitatively, the amount i.soUted depending 
oil the manner in which the conden.-ation is etfected and the dilution 
of the solvents employed. 

2-5bnonitrobeiizidine forms with benzaldehyde a yellowish-brown 
mijw.ind, m. p. 157°; with one molecule of />nitrobenzaklebyde ^he 
product is red, ni. p. 200 — *201®, witli two inolecule.s it is yellow, 
m, p, 205 — 206°; with dimethyl-yi-aminobenzaideliyde itisycllow with 
ail ill-sletined melting point ; with o-vaiiilliti it is red, m. p. 200°- 
ju Dinitrobenzidine and o vanilHii yield a reddish-brown product. 
Jkij/iidinesiilphoDe combines with one molecule of benzaldehyde to a 
yellow compound, m, p, *251) — 260°; with /'-nilrobenzaldehydo to a 
liown euiopound, m. p. 302 — 304°; with dimethyl-p aminobenz- 
alikhyJe the compound is yellow, m. p. 318°; with o-vanilliu it is 
yGllowi^h-l•ed, 

Bianiiiiodiphcnylamine and benzaldehyde form a yellow compound, 
111 . p, 184 — 185°; with /)-nitrobenzaldehyde the compound is black 
with a metallic lustre, m. p. 219°; with dimetliyl-/)-auuno]>en7.aldehyd<j 
It is very similar, m. p. 222° ; with o-vauilliu it is brick-red, ni. p, 

207-2(l8y f . i 

: 3 -Dianiinocarbazole and benzaldehyde yield a yellow v^ubstxnce. 
p. 186 the product with ;;-nitrobenzaldehyde is re«l, m. p. 306 — 307° ; 
'^uii dimetliyl-p-aminobenzaldehyde it is yellowish-brown, ui. p. 
-ili''— 268°, ^\ith o-vanillin it is brick real, m. p. 254—255°. 

o-Diaminostilbeue and benzalileliydc form a yellow product, 
p. 188 ; with /J-nilrobeuzaldeliydo it is orange-red, m. p. 228 ’ ; witli 
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aminobonzaUlcliyde it is yellow, iii. p. 227°, and uifl, 
o-Viinillin it is rod, m. p. 228°. 

^j-Diauiiiiostilbene yields a yellow compound with bcnzaldehyil;,^ 
m. p. 254°; an orange-red compound with ^-nitrobenzaldehyde, lu, p 
242° ; a reddish-yellow product with dimethyl-p-.amiEobenzaldeliyae 
m. p. 233°, and a red p'ft>duct with o-vanillin. 

These azomethines are all very similar ; the nitro-group liaa a greaUt 
cllect in inten.sifying the colour than the substituted aniino-gronp. 

Most of the compounds have a normal composition witli lint], 
amino-groups condensed, but traces of the condensation products Mit]i 
a single molecule of aldehyde are formed at the same time. 

A comparison is made of the colour.s obtained by soaking 
material impregnated with sodium-/i-uaphthoxi<lc in the diazotist.j 
solutions of a number of diamines. Whereas beiuidii^e gives a hron't, 
thiobetizidine and benzidinesulphono give reddish-brown sh,n3o?i 
mouoniti'obenzidiiio gives a red, w-dinitrobenzidine an orange, nrij 
the o-diiiitro-derlvativo a gavnct-icd. With 2:2'- or 3 : d'-diiimiriO- 
carbazole the colour is alniost black, and ;)-diaminostilbene gives a 
similar colour. The replacement of an atom of hydrogen by a 
uiiiviilent grouping has more indnonce on the colour than when two 
atoms of hydrogen arc replaced by a bivalent substituent. 

Eacli of the diamino-bases studied has been coupled with five arid 
compounds, namely, H-acid.chromotropicacid.is'eviioand W’inther’sacid, 
resorcinol, and naphthoic acid. The resulting compounds have noi 
been analysed, but were directly utilised for dyeing tests. Thecoloin,* 
olitained are detailed in tabular foi m ; tliey act as sub.stantivo coloui-s 
for cotton, ami dye wool from acid solutions. E. E, .4, 

Thiophenols. III. ;)//-Azophenyl Methyl- and ;j//-A 20 pbenyl 
Bthyl-feulphide. Kuut r>n.\Ni> and Adolf Wirsixcj {/kr.^ 1910, 46, 
820 — 829). — Tne authors have extended their previous work on ;)/.• 
uzophenyl methyl sulphide (A., 1912, i, ()66), aud have investigated ibe 
corre.'puodiug ethyl derivative. 

A concentrated arpicous sidntion of sodium hydroxide and sojiutn 
sulphide is gradually added to a hoiliiig alcoholic, solution of di-JHiiiro- 
dipheuyl ch.sulpliide. From the cooled reaction mixtaie, the 
derivative of /Miitroplienyl mejcaptan, 0^iH^0.,NSNa,2IL0, scpartlts 
in golden leullel.s, which decotupose wheii healed slightly above 
The salt dissolves in water, forming a yellow solution, which, on aiMitio’i 
of acid, becomes colourless and deposit.s ^Miitrophenyl mercaptan. The 
solution ah.~orb.> oxygen with the formation of 1-h.e disulphide. When 
warmed with an exces.s of ethyl bromide, the above sodium ?.alc is 
Iransfoimed into 7 ;-rjifr(.plien}T ethyl sulphide, m. p. 4S° (i)lank^:!l.^ 
A., 19(12, i, 282, gives 4(i'^; L. Gattenuann, 4 1°). dhf 

bulphidt, ON„(CbH^'J8Et).-., is obtained when a melhy l-iilcoholic solution 
of p-nitiopheiiyl etliyl sulphide i.s added to a boihng solution (f soJiain 
iiietlic^xide in methyl alcohol. It forms pale yellow notdlos, ui, i' 
97 — 9t5'. A sulphinium compound could not be obtained lto:a ii 'T 
the action of methyl sulphate. 

l)p' - 1 J ydrazojJictii/i ethyl sulphide, m. p. 7(i° is ubtaiied lu 
same manner as the coriespn.mling methyl compound (/oc. cib). 
alkaline alcolndic solution it i.s more readily ('xidised by air than the 
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litlei' compounri, and forms Tftp'-azofhenyl ethyl saliiUdf., m. p. ia2“. 
'I'n idiiicnt with concentrated hydrochloric acid Iransfonns /ly/'diydroi-/)- 
],1 k iiyl ethyl sulphide into t^amimphaiyl ethyl mJph'ule hydrochloride, 
iviiich readily gives up a portion of the hydrogen chloride. Tlic free 
base, obtained from the hydrochloride by means of ammonia, has 
li. p. I65712 mm. (conip.are Auwens and Ifhgcr, A., 18114, i, 4fi6 ; 
.Uoiiier- Williams, T., 19U6, 89, 278; Gattermann, A., 1912,’ i,’ 9S6).’ 
^,..\cet:ylaminophenyl ethyl sulphide, m. p. 1 16", i.s obtained by sh.ahing 
au .Kiueous solution of paminophenyl ethyl sulphide hydrocliloride 
with sodium acetate and acetic anhytlride, or by boiling the free base 
With the same reagents. 

pp-Azophenyl ethyl .sulphide, is’.Xtytj-Slit).,, orange leaflet.s, m. p. 
132', is obtained by reduction of p-nitrophenyl ethyl sulphide by means 
et zinc and sodium hydroxide and oxidation of the Jiot, filtered 
solution by passing air through it. With mineral acid.s and strong 
organic acids it yield.s intensely blue solutions. The crystalline 
hydrochloride and tHMoroacetate could not be obtained in the pure 
.state, as they decompose during filtration. The svlphate 

green metallic needles, is obtained by tiie addition of suiphnrie acid to 
a solution of pp'-azophecyl ethyl sulphide in glacial acetic acid, The 
tollowing double salts have been obtained ; C\jil„X,8„,HCl,HoCl, 
dark violet needles ; C„.,ll,sN.,S,,HC'l,FeCl,, green leadcts'- ’ ” " 
i‘JisHi>',,8,„HCI],.FtCl3. 

dark green needles; C',„llj3N.,8,.,HCI,SnClj, green leaHots; 
m iiH IS 

dark green needle.?. They were prepared by mixing pp'-azoplieujl 
ethyl sulphide with the metallic chloride in hot glacial acetic acid 
solution, addition of hydrochloric acid being uece.ssarv in the lir.st, 
third, and fi.th cases, f hoy are immediately decomposed by water. 

When pp'-azopher.yl ethyl sulphide is heated with methyl sulphate 
aod the reaction mixture treated with alcohol, light red crystals, m. p. 
158", are obtained. Tho aqueous solution yiehU, on addition of 
potassium iodide, a sulphinium iodide, m. p. 158 —160", analyses of 
which gives results fiom which tho authors conclude that the 
siibstaiice i.s pp'-azoplieiiyldiuiethylsulphiniuin iodide. Tlie discrepancy 
between the m. p. now found and that previously given (174— 175", foe. 
Cl/,) is attributed to impurity of tho sjiecimcn. 

In extension of their previous work, the authors have prcieired the 
aoubie ealt, (Ci^}ii^jS\2ih.rnCl).,SnCI^, green nefdle.s by the action ni’ 
^tanme cliloiide and liYdrocniuric acid on a ^tylution of /j/.j'-azopliciivl 
methyl sulphide in ghu-ial acetic acid. They al.^o (ind that 
ihtLyidimethyl.snlphinium methyl sulphate is more conveuientiv 
I'lepaied liy heating //-azopheuyl methyl sulphide and methyl 
H'lpiiate for an instant at the boiling point and treatment of the 
tiiig product Aviih alcohol ^\ hen this salt is treated witii 
S'Odiuiu hydroxide, it forms a nav compound, C, Jf.:/ bX.,S., inve^ti^Mtiun 
'^hicii i.s not yet completed, - - - 

of Hydroxylic Dyes. lluiiAuir Jloiim.- (fkr., 191:;, 

" [\\ ith JoilAXXES Maetzel j- -A brief account is lirst 
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givfn of previous invcstigafcion.s of the eonipoim'is of ujij^ 

mordiuits. 

A luimher of compounds were prepared from various metallic uji,, 
dants and hydroxylic dyes by precipitation. For the prodiutiou cf 
simple lakes derived from tcrvalent metals, solutions of a salt of \]^^ 
metal and of tlie potaftsiuui derivative of the dye were mixed, J[> 
order to obtain more complex lakes containing both tervalent aiil 
bivalent metals, the tervalent metal derivative was first prepared, ain] i^^• 
solution in ammonium hydroxide w'as then treated with a solniin!) in 
an equivalent amount of the salt of the bivalent metal (compare Jdt!cliti 
and Snid.a, A., 1884, 704; 1885, 315; Liebermann and Micliaeli.'i a 
1895, i, 108, 671 ; Hiltz, A., 1906, ii, 78). 

The fact that the lakes with the tervalent metals will di.t 5 oJv(. 
readily in ammonium hydroxide indicates that the metallic atom 
attached to hydroxylic oxygen, producing phenolic salts; the fuithc-r 
introduction of the bivalent metallic atoms is then due to replaceujoiit 
of the hydrogen of the carboxyl or remaining hydroxyl group. 

The following lakes of alizarin witli tervalent metals were prepuel, 
of the type : aluvimiu/u, dark brown powder ; c/iromim. 
yellow powder ; bluish-black powder. These could give c.wUvu]] 
derivatives of the general formula l\re 2 "'Ca. 5 (Cj^lT( 50 Jy ; aln},i.(„.iv.,i, 
calcium, violet-brown; chromium calcium, deep violet; iron OAlciuin 
bluish-violet. 

Of p-nitrobenzeneazosalicylic acid (the acid of alizarin-yellow-U), the 
following lakes wore obtained with terv.alentmetalsof the general furmulu 
[NO,-C„H,-N,-C,H3(CO,U)-0-]pr : 
aluminium, red; chromium, brown; iron, chocolate. These gi^ve 
calcium derivatives of the general fonmila 

(xO,-C,H,-X/C„H3<^^iC>),Ca3A], : 

ofin/iinhwi calcium, brownish-red ; chromium ca?ciu//t, brown ; iron 
calcium, bi ownish-hlack. 

The tiiiiple tervalent metallic lakes are luoro stable towards dihiU' 
acid and alkali than the more complex lake.s containing two metiils; of 
the latter, tiie aluniiuium calcium lakes are most stable and tlie iron 
calcium least, and those ot alizarin are more stable than the corrcspoiia- 
ing derivatives of ji^-nitrobenzenoazosalicylic acid. 

Benzeneazonu(iljiholsulphonic acid, d;v^._jPh* C,„H3(OH)-SajI, »nJ 
azo-o-toluenc-azonaphtholsulphonic acid, 

give unstable chromium lakes, hrownisli-red and ckirel-red respcx'tively. 
which are decomposed by dilute alkali or mineral acid ; they are coiix 
(picntly regarded as being normal chromium salts .and not pheLolii 
derivatives. Complex lakes containing two inetaLs could not bi' pie- 
pared from them. i-*. F. T. 


Preparation of Acetyl Derivatives of Aminoazobenziiiie. 
its Homologues and Analogues. Kallk k (.'o. (D.K.-P. 

Acetyl derivatives of amino.azobenzi5ne and of tho aniiuuazo c(‘i)i[iuiuKi 
prepared from o toluidine have been described previous)}' ; it 
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foand that by prolonged heating with excess of the reagent, diacetyl 
(Ici Ivaiives are lormcd. 

Dittcetylamiimizoialuene exists in two modilications, long reddish- 
vellow needles, m p. 65°, and in crystals, resembling potassium dichro- 
mate with m. p.^ 75 ; tHilcetylaminoti^obenzene forms long, thin plates 
m, p. 103—104°. 

Density and Solution Volume of Certain Proteins. (.Miss) 
IlAHiiiErTE Chick and Chahi.ks J. Marti.v {/ai,ch. Cheia. Ind. 
ko^hiide, 1913, 12, 69 — 71).— b>om measuromGnts of the density 
nt raseitl, crystallised egg-albumin, crystalihed serum-albumin and 
;eiura-gIobuIin, and of the corresponding .solution volumes in aqueou.s 
sohuion, it has been found that tlie density of the dissolved .substance 
is in all ca.ses greater tban tliat of the free protein, the increase in 
density varying from 5 to b';j. In the case of serum-albnmin and 
soniniglobulin, the solution volniuo of the protein is independent of 
the raneeiitratioii, whereas the contraction, wliich attends the dis-solu- 
ticn of casein, diminishes as tije concentration increase.!. H. M. D 

The Amount of f- Tyrosine in Proteins and the Accuracy of 
its Estimation. IfMit Aiini:iiii.tr,DE.\ ami Dio.vis Kfciis (Xeiiscli. 
jh/ml. Chem., 1913, 83, llJd — 473). — Tlic colorimetric method pro- 
l«itd for the estimation of f-tyrosine by Folin and Deni.s (A., 1912 
li, l()12)i.s shown to include otlier aniino-acid.s, and to be untrust' 
woitliy. It is po.ssible by crystallisalion to sofiarate completely the 
lyionne trom the products of protein hvdroly.sis, particularly when 
tlie necessary concentration of tlie liquid's is elfcctcd under reduced 
pres.'ure. Most of the published determinations of tyrosine in 
[iioteiijs iiave been made with insnflicient care. K. F. A 


Colloidal Solutions. I. Certain Metallic Peptonates, 
.MAXfEiE PATiiirso and F1.011EX11S .Mkdigiieceaxu Cfie.m. hid. 

koHohk, 1J13, 12 , Oo—tiS).— Solutions of iron, copper, zinc, and 
barium peptonate were subjected to prolunged diahsis, and after 
making up the volumes of tlie dialysed and re.ridual solutions to the 
volume of the original .solutions, iiieasurciiicnts were made of the 
freeing pond, total solids, a.=h, total nitrogen, and met.il for each 
piition, tlie data liemg compared with the corrc.punding numbers for 
me original soliiMons. Tlio ob.servafiou.s seem to show that tlie 
siibdamcs tormed by combination of peptone with the metal are, at 
.my rale in the case of iron and copper, of colloidal nature. 

H. M. D. 

Pisc'iiEK and Kkicu IIautholomaus (/ler,, 
.1 ’ ^ c lltc action of a mi.Miiie of gliuial acetic 

in ptc-'cnce of pbo.-,,liomum iodide on hiemin 

liii.li ’ 1 '' ™ crystalline reduction product, <-',.,11 ,0 X of 


viuw 111 its 1 


ivoight IS obtained. This i:4 teimed 


poi-puynnogeii in 


I'mpmries^dpmq.h 

■'‘“Imm mtthoxide acts on poiphyrinogen forming phyliopvi role ; 
(.'iw i “ , 

./ ,/ 
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also a porphyrin, of wliich the hydrochloride crystallises in centric.illj 
grouped needles — probably mesoporphyrin. 

On oxidation, porphyrinogen yields methyl etbyhiialeinimide nud 
bsematic acid. 


The colovirlesa porphyrinogen behaves as a sensibilising agent vlicn 
injected into mice exposed to light rays. h. F. .\, 


Pepsin. II. Seeafuso Dezaxi (AUi It. Acmd. Sci. Torino, IHI; 
48, 194—200. Compare A., 1910, i, 449).— The pepsin prcpaicl 
according to the method prBvio\iely described contains very little 
chlorine, and the author now finds that by suitable purification llii,; 
element can he removed almost completely without diminishing ths 
activity of the product. It appcaiT, therefore, that the statement.? o[ 
nrevious lutUiors that chlorine is a constituent of the substance ave 
incorrect. ‘ • 


Some Properties of Koji-diastase. G. K'ita {J. Ind Kn-^. 

1913, 5, 220— 222).— It ha.s been generally assumed that koji 
(a culture of A&p^rgilhtfi oryzat on steamed rice) contains two difftreijT 
saccharifying enzvmes only, namely, amylase anil gliicase, and that: tht 
dextrose present in a liquid saccliaribed by means ot koji is producthl liy 
these two eezymes. Comparative experiments on starch and rQii!to>e 
showed, ))owevev, that more dextrose was produced from the stnrcli 
than from maltose, and the author concludes tliat koji contains a iliii’d 
enzyme which produces dextrose directly from starch without tlie aiil 
of glucase. 

Sodium cliloride has .a, protecting action on koji-diastase \\\m 
heated, but not on malt-diastase, whilst .sodinm piiasphate, aspnmgiiie, 
and siilfihuric acid inii>air its activity mote quickly. I lie inhibilia' 
action of the sodium chlcride depends on the conocntiulioii ci the 
dinsta>e : in a dilute solution of the enzyme it is very riiiU’kfd. 
but i:ot in a concentratcil solution. I he activity of koji dia^tfue 
mav be conserved in brine solution for u lotig period. I . S, 1 , 

The Reversibility of the Ferment Action of EmuUiii. 
i'hiiLE Eovrqlelot and J. Goirhk {Von>pt. reml., 1913, 156, Gul- -oh’; 
J. rharm. 1 91 3,[vii], 7. 23C--240. Compare A., 191 

vol., i, 212).— The state of equilibrium attained during the .<ynthe<i- 
or hydrolysis of a ghicosidc in alcoholic solution under the inHiu-iuu oi 
emulsin is independent of the amount of euiulsin used and depend' 
solely on the proportions of the components of the glucoside m ttf 
solution, '.rhc action is thus a true reversible reaction, the only elleoj 
of varying the concentration of the emulsin being to vary the latt al 
which equilibrium is reached. 

Hydrolysis of Amygdalin Undnr the Influence of Emulsia, 
Leopold Roskkthaler {Arch. Phurw., 1913, 251, Si> — 89). Krieli t J 
observation (A., 1912, i, 482) that certain kinds of emulsin react anib 
amygdalin to give ^ benzaldehydecyanohydrio, ia confirmed, ai.d ^ 
sei'ie.s of experiments has been made to determico tlio mode ot ioiO'^ 
turn of the latter. It is shown that a portion of the benzahichyde nwl 
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liyJrogeli cyanide which result from the gradual breaking down of 
aojyg.lalin through mandelonitrile-glucosidc and d benzaldehyde- 
cviinohydrin re-combine to form t-benzaldehydecyauohydiin, and if 
an emiilsin such as that from cherry kernels, which is very rich iii 
d-oxyuitrilase, is used, hydrolysi.s of the ^component of the inactive 
rvaijoliydriii ensues, 1 bcnzaldehydecyanohydrin being left unaltered. 

T, A, II.’ 

Distribution of Boinlsin-like Enzymes, Lkopold I1ose.\th.ilei! 
(Arch. Phartn., 1913, *251,00 — 84). — The work done in recent years 
on “cmulsin'’ shows that the latter may include different enryme-s 
depending on its origin (A., 1910, i, SOO ; Armstrong and others, 
L. 1912 , i, 816). The author h.as, therefore, investigated a large 
number of plants, particularly tho.se which arc known to bo cyauo- 
genetic, with a view to ascertaining which of the ordinary component.? of 
'‘idniond eiaulsin ” they coulain. For this pmrpo.so the mi.vture of 
oiizjmes prepared from the plant was mixed with (1) a solution of 
amygiialin, ^2) a mixture of banzaldehydo and hydrocyanic iicid 
(.*1,, 1909 , i, (4, 622), and f3) df benzaldehydecyanohydrin (Feist, A , 
1909 , i, 589), and the products of the reaction, if any, investigated! 
The results are described in detail in the original, and are also tabulated 
for convenience of reference. Tlic following points of .special interest 
arc recorded. Enzymes capable of producing asymmetric synthe.si.s or 
dcoompo.sition (reactions 2 and 3 above) are widespread in plant.s, 
although les.s so that tho.se capsahle of decomposing amygdalin ; this 
.ipiiarcnt difference may, however, l,c due to the fact that enzyii’ies of 
the last-mentioned type are easier to detect by rae.ms of their product 
of reaction. Enzymes of tliesc type.s m.ay occur in plants which do 
not yield hydrogen cyanide, hut in such ca.ses they are not found in the 
leaves, These enzyme.s aro not identical with those which rlecompose 
aiiijgdalin, since in certain cases, sucii as Ififditorurpu^ 11 ig/di'aim seeds, 
f cirgiurn eduU seed.s, and J’rtinus lunrocerasics loaves, negative result.? 
weie obtained in reaction (1) and po.sitive results witli°(2) and (3). 
similarly, in other cases positive re.sult? wore obtained for reaction (2) 
and iicgative resiilt.s for reaction (3). An enzyme preparation 
Ironi the seeds of Tarahlogmos IJlmmi furnislicd in reaction (2) i-benz >1- 
eliydecvaiioliydi’iu instead of the (/isomcriile furnished by erizvriie.s 
derived Irom plants of the order Prunacere : these seeds therefore 
appear to contain a f-oxynitrilese, which may also he present in the 
Oower.s of Jckilha miHfjAlmm. Ko enzyulc capable of piodiicin.- 
cp ica y active nitriles from ketones and hydrocyanic acid was obser ved, 
ic eiizyrrre of I arahtvgmios liluinei is sohrtrle in brirre, but not in 

T. A. H. 

Tyrosinase is also <a Deamidiaing Enzyme. 
I'hi'^Viv ■'’lhi'eizek (Arch. Sci. /./rys, nal., 1913, 35 

rifvi /: 1'*^'-!, ii, 399, 611).— It li.a,s been showu 

fvi' ^ completiou of the coloiu' reaction betvveeu 

OMiiase and ;7{'re'*ol, the presence of an ainino-acid is neces-ary, Ii, 
ivlikl"'/"”'*"* tyro.sinasc has a dearuidising action ou givcine, 

' ' coriver-ts into carbon dioxide, ammonia, ami foruraldein de. 

f /■ 2 
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'The change is greatly facilitated by the addition of limo water. TJig 
formation of formaldehyde is identified by means of Rimini’s reagent 
{phenylhydraj^ine hydrochloride and potassium ferrocyanide), that of 
ammonia by means of Nessler’s and Trilliat’s reagents. The inter- 
action of ;; cr 0 sol, glycine, and tyrosinase is prevented by the addiiion 
of calcium hydroxide; in its absence the blue coloration is obtaiuri^^ 
and formaldehyde and ammonia are detected amongst the produit' of 
reaction. 

With alanine and tyrosinase, acetaldehydo is formed in pla^e of 
formaldehyde. Renzaldehyde is obtained from phcnylglycine niiil 
tyrosinase. 

The preseneo of formaldehyde in plant tissues does not neces-^arilv 
indicate photo-synthesis. Attention is drawn to the parallelism betsveen 
the action of tyrosinase and of hydrogen peroxide on glycine (couipiire 
Rakin, A., lOOG-lUil). K. K A. 

Preparation of Derivatives of Nitrohydroxy- and Amino 
hydroxy-arylarslnic Acids Containing Sulphur. FAimwHKKK 
voBM. Meisteh, Lucil's S: BRirNiNO {D.U.-P. 25!37D7).— Whfin an 
alkaline solution of 3-nitio-4-hydroxyphcnylar?inic acid is salinated 
with liydrogen sulphide at the ordinary temperature, it gives i wi to 
nilrohi/droxyphenyUirsmosesquisulphide, [N 0 . 2 *L\iH^( 011 )’As].^S^, wliicb 
cr}>tallip©s from xylene in bard, yellow, nodular crystiU, m. p, 16(1' 
(about). 

C'ojJi; o?mr/s obtained by the action of sodium sulphide on o-nitia-4- 
liydroxyphenylarsiuic acid (a pale brown powder), of hydrogen sulphide 
un 3-aiiiino-4-hydroxyplienylarsinic acid, and on its hydrochlonch: aic 
aUo described. F. M. (.b M, 

Aromatic Arsenic Compounds. IV. Preparation of 

3- Nitro 4 dimfethylamiuophenylarsinic Acid and of 3-Niti’o- 

4- hydroxypbenylareinic Acid. P. Kauuku (Aer., 1013, 46, 
515 — 517). — ;;-Dimethy]aminophenylarsinic acid is readily nitiiut’d eh 
solution in a mixture of acetic and nitric acids. W hen the uainti- 
nitroJimelhylaminoplienylarsinic acid, AOyC,di 3 (RMe^)' 
warmed \\irh sodium hydroxide, it is converted into 3-niiio-4-}jyt:i'o\}- 
phenvlarsinic acid (Bendii and Berlheim, A., 1011, i, (id), which in 
turn, when reduced, gives iRe to the base, 

KH,*LVH2{01I)'A;^:As*r,dlAUiJ)-XH„ 
coiresponding with salvai.^au. 

When o-jiitrc-4-dimethylaniiuophenylarsinic acid is >11)111:1^5 
reduced, tetrametiiyltelra-aminoarscnoben/eno, 

A’MeyCV,lI;,(KH.,)-As:As'(,'^ll3(NlR)*NiIc., 
is obtained. This compound has no curative action towards luiie 
infected with trypanosomes, 

?) Nilro-i-d\iiielhijhuiiinop]if:nylariiitni'. acid crystallises in ]u.4njiU; 
yellow needles. 

The hydrochhride of lfiAraiii€lhylUlra-(iininoarsemheitz<iM d a 
ycllowi.sh-wliite powder. F' 

Aromatic Arsenic Compounds. III. Triazoarylarsink 
Acids and Some of their Derivatives. P. Kakhkr {Jki\, 

46, 2Ui — 25?). — Some triazopheiiylarsinic acids have been jivpar 
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1, v tlie addition of sodium azoimidc to the corresiioiidim- diazotised 
aujines. They are very stable towards dilute sulphuric acid?a.id cannot 
b,. liydrolysed to aminoplieijols, but the o-nitratod azoiinidas -ive up 
iiitio^en when heated and undcrb'o rearran^-euient to o ilinitroso-coiri 
pounds (compare Zincko and Schwarz, A., 1S;);», i, 731), which can bo 
rc;ulily condens-od with diinethylanilino to phenazine lierivativos 

^:iMa-^phmylardn^ acid, f^-AsO,! I,, from p-aniinonhonyl- 

aioimc acid, crystallises lu stout, white crystals, and cdves a moM- 
so limit salt. S rodoA-b-iazophenylarmik acid forms wliilo ciy.stals 
oiiii i nitra-Uriantiphentjlm-mnic oxide, X 3 'C,.H,lNO,)-AoO lueparod 
fiom 3-iiitro4-aminophenylarsenic dichloride, 'whidi in’ {urn is 
obtained from the arsinic aci.l, is a yellow, cry.stallinc powder 
■i:\dro-Uriacophenylu.mnw acid, a yellow, crjastalline powder loses 

^ acid, 

condenses with dimethylaniliue to form 
{or o-ydmethylatmnopltemzine-l arsinic acid, C„H,.,0.,X,As, as a blue 
dye which i.e very soluble iu acetic .acid and in .sodium iiydro.vidc 
SilTO-'i-lrkaophenyiarsinic acid also coodense-s with dirnethylaniline hut 

2. (or Z )ahtMlkylttminop)miacine-V,airsink acid i.s in.sohtblo in sodium 
hydroxide and ha.s a reddish tinae, .3- 
Kilro-1 triazopheuylarsinic .acid can also 

XII.. randensod with o-phenylenedi.amino 
• Xil,^ b’l'ti'ial acetic aciil, when the acetate of 
-1.3- diaaii'iiopticuazine - 7 - arsinic acid 
.separates as a brick-red powder. The 
, , . . (annexed formula) is yellow 

cives a r7ii(ce(i/f derivative as .a ycllowisli-brown powder, and when 
ticiilcJ with sodium nitrite and acetic acid depo.sit.s the compound, 

ill the form of a broiirn po«'der, j q -^y 


X 




xN 


Iso- and Hetero-poly-salts. VIII. Alkyiarsinomolybdates 

Akthur I.OSKXHEIM and rtOutiiT Bilucki (iV., 1013 46 339— 
Compare A., Toll, i, 109, 2C5 ; ii, 116. 612; this vol., ii, 59) -In 

tb!nv fo d*'." of Werners co-ordination 

tbeoi) to poly-acul.s by Jliolati and I'izziglieili (A., 190S, ii, 395) the 

authors have prepareu .a series of alkylarsinoinolvbd.ites. riiey lind 

HI c,“r r f T "it'' 'I'o 

Witb f to torm complex compoimd.s is intimately connected 

hi the number of oxygen .atoni.s in Iho arsinate anion, and diminislies 
' . ^ iniraber of alkyl radicles present increa.-.e.s. The basicity of the 
tlrn'Cr '■‘I''*' to, or, gcner.illv, higher than, 

d/ f hikylarsinatos. Xorm.al Itkero poly-stdts 

oold uot 111 ail cases he obtained. 'Tins is atnihuted to the fact that 

rdioh *'f>=**''’-t>ogotivo complex ions which are 

hit™ CO ™ "outrahsation of the solution,-. The coinpo-ition of the 
ctinfi'il / ^ depend on tlm electro uf the 

pheliiiui's “'"t’ ““i™ oloctronegative anions, such a.s the 

J .ibiiute- and 71 hydroxyphenylarsinate-auions unite with .MoO 
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radicle?, whilst the weaker electronegative auions, such as tlie 
dialkylarsinate-anion, unite with Mo^O- i-adicles. 

The authors’ experiments on solutions of cacodylic and molyluJii 
acids agree with those of Miolati {loc, ctt). The latter, howevoi; 
found breaks in the graph for the electrical conductivity of solution;^ 
of molybdic and methylarsinic acids at the proportions 
AsMeOgH : Mo 03-^'3 : 5 and 1 : 10. 

^jince these figures did not agree with those obtained by the aiitlioic^ 
tbe latter liavo plotted Miolati’s graph on a larger scale, and find thut 
it is not exact, somewhat weak breaks actually occurring at the 
proportions AsMoO^lt ; iiIo 03 = 1 : 6 and I : 9. The corrected result 
agrees with the autboi-s* determinations. 

A boiling aqueous solution of sodium methylarsinate was satiiiMiel 
with molybdic acid, and, after concentration, an excess of guanidiuium 
chloride was added. Two guanidhnuvi salts were thereby obta ned, 
the less sohible of which wa.s conipo.'ed of rectangular plates having 
the formula (CN 3 UJ,.[AsMe(>[o.p-) 3 l,Ull/), whilst the more sol uljly 
salt consisted of white needles having tho composition 

Me ^le : 


(CN.UAH, As(Mo,0.,), .8H,0. 

— Mo./l — 

In alkaline solution only tbe latter salt was obtained. 

Sodium phenylarsinate, when similarly treated, also yielded Lffu 
(jitanidiiiiuni salts. The less readily soluble salt, white leaflets, 
(CN3U,)H|AsPh(MoOj,],H.,0, 

did not yield a neutral salt when boiled with e.xcess of guanidiiiiiiiii 
carbonate. 'I’he more soluble salt, long, wlute needles, 

behaved accordiug to conductivity measurements as tho sah of a 
normal pentabasic substance. The liydrogcn atoms could not be 
replaced by base in aqueous solution. In faintly alkaline solution, 
the more soluble salt wa.s e.xclii.cively formoJ. When tbe latter silt 
was suspended in water and geutiv heated with guanidinium carbotirit?, 
r Asrh(Mo(V3 (MoO,)3Asrii i 

LOU .UoO, OH 

tainod. Precisely similar s*lU were obtained from those derivatives 
of phenylarsiiiic acid which did not form too powerfully electro- 
negative anions; thu.«, from sodium /j-amiuophenylarsimito, Uic* 

guanidiniuiH salt, (ONglfJ,! ■ j, 511^0, pale yellow leallcit-, 

whilst sodium y^hydroxyphonylarsiuate viulded 


the salt, (CN 3 Hg)gHj 


L-U1„0. was ob- 


prep 


I red, 


and 


guanidinium talt, |.2H,0, white needles, 

also a more soluble salt, crystallising in small plates. A coiuph.s: 
salt deiived from ;j-cai boxypbenylarsinic acid could not bo isolated. 

Sodium caoodylate, when treated with molybdic acid and .-aiAe- 
qiiently with giianidinuin chloride, gave the yuanulmium 

(CX. IIaJ I* colourle.‘^s, aiihydrou.s plates. Tl'o luid'o 

. ^ t> -[ (OH^g J 
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v;^lalHne had, copper^ and silver' salts were also prepared. polassiuvi 
silt, prepared from potassium cacodylate in the u.sual maimer, formed 

uiicrosoopie needles of the formula K-jU j The eorre- 

j;|>onding harium salt was obtained by the action of barium chloride on 
tlu' >oilium salt. 

I u a similar manner, the guanidmium- salt, 

iriiile, hexagonal plate.s, was obtained from sodium diphenylarsinate. 

An aqueous solution of trimethylarsonium hydroxide was saturated 
with uiolybdic acid at its boiling j)oiut. The solutiou, when cou- 
centiated, deposited a yellow, microcry.stalliiie substance, 




- 0 - 


,3ino. 


When, however, guanidiniiiai chloride was added to the above solution 
before the latter compound had .separated, the gwMuliniuin .salt, 

was at>tained as ujicro.scopie, wliito plato.s. 

When triphenylar.sine oxide was dissolved in boiling aqueous sodium 
molybdate solution and the latter acidi lied by gradual fuMilion of liydro- 

I Ph ' 

chloric acid, a yellow, amorphous SHbstduce, \ As ^ 


-MOnO- 


, was obtained. 
H. W 


Preparation of Organic Arsenic Compounds. Huin’iucii Bart 
( 1),11.*P. 204345, Compare this voh, i, 115). — When solutions of iso- 
ili;i/,o-conipoLiiids react with diaryhir.senious oxides (or acids) tii'^y give 
ii>e to triarylarsiue hydroxides or oxides ; 

IININOH + U^As-Oa - + It, AsO + H.U. 

A lii'V, solution of .<odiuin ;>Ditroist>iiAzobeuzeiic is slowly treated 
with diiiitrodipbenylar.^enious acid and sodium hydroxide (1 mol,) ; on 
slowly heating to 75 — 8u^ nitrogen is evolved, and on the addition of 
acid tile trinitrotriphenyi.vrsine oxhio separates as a brown precipit.ite. 
The reijuired dinilTodij>h^.iiiiiar»*iniou< acil is obtained by the careful 
lediiciion of dinilrodipheuylar.smic acid with hvJrogen iodide in acetic 
acid solution ; when lieated it decomposes energetically without fusion, 

F. M. G. Al. 

Preparatioa of Unsymmetrical Arseno-compounds. 
FvKiiWKiuvn voii.M. AIki.steu, Luiucs .A Bkl'xixg (U.K.-P, 25o226).— 

I ii^yinmetrical aromatic arseno-conipouuds have previously been pre- 
pared (this vol., i, 1 10). and this reaction has now been extended to the 
ca>tf ut compounds containing both aliphatic aud aromatic re.sidues. 
^■-^iiuiiO-\-hydTOjcyhRnzmear&eiiOi)ielhaii'i (annexed formula), a yellow 
powder soluble in dilute acids and alkaline 
/ - hydroxides, is obtained when a methyl-alcoholic 

hll.'As. As;^ ^011 solution of 3-an]iuo-4-liydru-xypheiiyl,u'senious 
oxide is treated with a similar solution of 
laetbvl ar.^enioiis oxide (A., IDOG, i, 488), water added, and the mixture 
reduced with sodium hyposulphite. 
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One or both of the arsoDions oxides in tho foregoing reaction c.ni 1),. 
replaced by the corresponding acids, in which case the redurtioji 
carried out with stannous chloride and hydrogen iodide at li, 

to - 20''. F. M. O. M, 

Preparation of Aromatic Araeno-componnds. (.^aubw i.infj 
voRM. Mh:jsri:i{, Lien s it HkCnixc (D.R.-P. 20-1187, Compare a 
1909, i, 0-17; 1910, i, 1-18). — When aromatic arsinic atiiL ;ii(\ 
lediiced in siiongly aend solution they give rise to primary arsines of 
general formula ICAsll.^ (K -=arvl), whifh can bo condensed with 
ai'scnious oxides or haloids to vicld aromatic arscii<» derivatives (this voi 
h 117); lLAslf.,+ U-AsO= U-AsiAs’U-f lU); IP AsH„ + K Ast ! 

k-a.-:as*i; f 2 iic'i. 

— s . — s 4 ■ Amino - i' -hydro:fyar8enohi:irj„e^ 

NH._/ ^-AslAsf-h ^011 (annexed formula), a yellow powdtt, 
^ decomposes at about 200'^; o-aniino- 

4-hydroxy-4'•glyc•ylar^cnobenx6ne (this vol., i, 110) darkens at J2'i' 
and decomposes violently at 150"*, and 'i-ainino-i-hydroxyarmwhrni’.w 
(annexed formula) forms a yellow powder, 
Other compounds mentioned as 
prepared by this method are 4 ; I'-diainiao- 
arseiiobonzene and 3 ; 3‘-diamino- 1 ; 4 • 
F. .M. U. M, 

Preparation of Aromatic Stibinic Acids. CnEMiscHE F.mjiuk 
VON FitiEDP. Heyden il>.i:.-P. 2i>4421. Compare Trans., 1911. 99, 
2286). — Phenyklibinic acid has previously been prepared (HaseiibiiiiiiiPi 
and others) by a sorrewliat oomplicaU*! series of reactions; tho followiiif' 
simple method is now described. 

Antimony trioxide (14t> parts) u dissolved at tho ordinary tompovA- 
ture in 764 parts of liydroehlovic acid (1) 1T23), treated with sodium 
liydroxide (600 })arts) In water (3000 parts), and rapidly cooled to 9 , 
when part of the sodium aiilimouite separates. A solution of aniline- 
diazoniutu sulphato (prepared from 93 parts of aniline and 147 partsi 
of sulphuric acid) is then rapidly stirred in, either with or witlioul llie 
addition of copper paste ; after some Itours the mixture is cu-pfuliy 
iieuLralised with sulphuric acid, 61tere<l, and the phenyl.'^tibinic aiid 
precipitated by tho addition of hydroeldoric acid, 'fu purify the 
product from atitimouy tiioxide it is dissolved in hot hydrocliloric .uhl 
(D 1T23), and the solution saturated with solid aimnoniuiu chloiih', 
when on cooling phcnyUlih'tnic oxijciiloriih .separate-? in glistehiu" 
Icatlets; this is isolated, decomposed with sodium carbonate, ind ihe 
pure phfciiylslit*jiiic acid precipitated with hydrochloric acid. As lini' 
piepared, pher.yLtibinic acid is stable at 2.7(P (tta-^^enbaiitncr gives 
decomp, point 200^). 

^■llydroxifiyhf.iiylMihiiiic add and p acetyUnninophoMylfitihinic rtcii 
are siniihirl)' prepared from y^-aminoplienol and nK)UoacelyU//'ph( iivlenc 
diamine vespoi-tively ; tho .sodirt:« salt of the latter dissolves in wati-r 
with a neutral i-eaction. ^-AminophenijUtibiuic acid, obtained b' tliv 
hydrolysis of the foregoing acid, combines readily with aldehydes 


/ ))-Af:Ab-/ "you 

dihydroxyar.senobenzene. 
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(,iluvlaldeli>’ilfi) to furmsh liyilroxybeiiZYliJeiic deiivalivos or cm 
Jir.ziilisatioii gives ii.so to a reci azo-derivative with alkaline /J-naphlhol. 

F. ,M. f!. Jl. 

Preparation of Nuclear Substituted Mercury Derivatives of 
Aruinatio Hydroxy acids. CiiE.MiscnE F.AFiiiiic vo.\ Fiueuh, Hevijev 
(L).l!.-P. 255030).— The following therapeutically active’ organic 

ilciivatives of mercury have now been prepared. 

jkn'urt/dlsalici/lic acid, llg[t;,.U,,(011)-C0,H]„ a colourless powder, 
in.-oliihle in water, is obtained by the reduction” of o hydro.xyujercuri- 
salic'vlic .anhydride with sodium forinaldehyde.-ulpheiiato,” and i.s 
ciaployed in the form of its neutral athdi salts. 

Menurij-lm-sulplmsttlmjUcacid, also employed in the form of its 
toilbtm salt, is simdarly prepared from sodium mercuri-sulplinsalicjlate. 

Mermrif-bis arsemsalicylk acM, a colourless powder, is obtained 
fioni mercury ar.senosalicylic acid. 

vi6rcuyi’his-2-nttj}htJiol'Z : i'y-disuljjhouic ttcid aod niiYcuTij-his- 
[-hjdnxy-n\-tiilyl-\-ar»imc acid are al.so emiiloyed in the form of their 
iTVstiilliue sails'-. F. M (; M 


Physiological Chemistry, 


The Influence of Phosphorus on Respiratory Metabolism 
Iliro ninz (^«tec4. JJioL, uu:!, 60, 187-310).- -The respii-utory 
fixofiiuigo in rabbits sinks regularly during iininiuon. Qp flic 
seroinl day the nitrogenous oiUinit tind the \irea rise and remain 
;it, a constant level as tlie organ protein is lUiliseil. in fat aiiininls 
tlie coiisumplion of the organ protein is delavctl. in pliospborus 
I'oi.snmiig tlie decreiisc in resjiiratorv nietaholisin is not a specific 
Piled of the poison on nietaholisin, lint is secondarv to pain rind 
oilier symptoms prorincorl. With small doses there is a slight 
iiicipaie in rc«pir;Uory activity. Tlin iiopiiriiis ]->ro'lucerl lessens tlio 
output of iihrogen, but iii Vat animals this is preceded hv an 
iiiprertse, Carbobydr.itc nielabolism is nnaireete.l. The combi'istion 
d nil iniTcases, Xo sn]iport is found for tlie livirotbesis that Iho 
til wluci appears in I be organs ( ■ fattv degeneration "i is of protein 
ongia, 'lire pernie.ability of the blood ves,sels is groatu- increased. 

W. 1). II. 


The Coagulation of Blood. tViiiiErn ('ihmhb and IUkold 
iinvc.;: J. expl. n.mol.. 1913, 6, 1-12). -if o.salato 

ii-iMiia IS filtered tlirongli a Berkfehl filter, it does iidt clot when 
cnnuiii clilornlo is adder! to it. This is due In removal of the 
p.-lelcts, ivlncl, are slill ]n-e3em in (malaie plasma preiiared in 
i wap, Tlie addition of ealcium clilori-le (o ordimu v cmalate 
■ -til .Mei.iles llironilinkinase ijlmvells tbininboplastiii) from the 
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platelets. Soluble calcium salts, in addition to tins primary effiHt 
on the platelets, contribute also to the formation of libriu under tl,, 
influence of tlie substance liberated from the platelets. I„ 
paraffined tubes blood remains fluid because the platelets are iiitact : 
when transferred to glass tubes the platelets in contact wilh pij. 
glass disintegrate, and clotting ensues. The phenomena descrilieii 
hy Nolf as “ thromboplastic agencies and “centres of coagulation 
arc due to the presence of platelets. I’lasma free from platelf;(.s are 
not susceptitile to the action of " thromhoplastic agencies.” 

W. D. II. 

The Plasma of Propeptone. Hesui Stassako {Compt. reud,^ 
19i;j, 156 , 735 — 738). — The plasma obtained after the intravenous 
injedion of propeptone dilfcr.s in several resjiects from plasma, n 
which salts have been added. The first is coagulated when diluteil 
either with distilled water or even with a solution of aii anti, 
coagiilaling salt, will 1st the latter is only coagulated on dilution 
with water. The plasma of propeptone behaves thus as a mixtiiiv 
of serum and fibrinogen in decalcified solution. The coagulalionni 
propeptone plasma on dilution is unaffected hy change in ti’iii- 
perature, whilst that of the saline plasma is checked by coolm;. 
In tubes coaled with paraffin wax, the former plasma coagulates on 
dilution with only a slight retardation, whilst the latter remains 
indefinitely licjuid. Tlie coagulating power of propeptone plasma 
towards the peritoneal serum from a Horse is greater at the moment 
of dilution than two hours afterwards, whilst that of saline pksiiia 
steadily increases after dilution. These differences point to the fact 
that, whilst in the saline jilasma the fibrin-ferment is in an iiiarlive 
slate, in the plasma of propeptone it is in the active state. M'. 0 

The Transference of the Digestion Products of Proteins 
from the Mother to the Foetus. OiusF.nPE Buulia (Bhchem. 
Zeitsrji., 1913, 48 , 362—372). — The dhstcibution of nitrogen in tlr 
blood of the fmtus and mother in the case of dogs was delenniiiid 
holh when digestion products ha<l been injected into the jiiciilar 
or femoral vein, and when either no injection had been trmde, or 
only saline liad been administered. From tlie comparrsoii of the 
various results obtained, the eonclnsion is drawn lliat iirntfiii 
digestion products can imss directly from (lie iiiolher to Ihc l(tttiF. 

’ ' ■ S. B. S. 

The Influence of Nutrition on the Amylase Content ot 
Human Saliva. C. Lovatt Kvans (/liochem. Zsitsch.. IfiBs 48, 
432 — 447). — The amylase coident (estimated by detcriniiiing fh'* 
amount of maltose produced from a given starch sohilioii in a tti' ™ 
lime by Bertrand's method) increases after a meal. The iiioeat* 
commences trventy to thirty- minutes after a meal, ami lasts forts' 
to three hours, when it reaches a maximum and then wanes. To 
activity remains then small until the next meal is taken, rht 
content is not affected after meek feeding (masticntioti ot tee. 
without swallowing). A meal of purely protein content docs i* 
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jjKTfASC the amylase. The mechanism of tlie secretion can be 
P^plained by assuming that carbohydrates act on the mucous mem- 
brane of the stomach and produce a hormone. The increase in 
jiuclase content is to be ascribed principally to the saliva produced 
ln-'ilie parotid gland, which has about four times tlic enzymatic 
•I^livity of that of the remainder of the glands. The parotid, 
liiithcrmore, produces about half the total volume of the saliva, 

S. B. S. 

Tbo Behaviour of Plasteins in the Aoimal Body. I, The 
Relationshipa of Plasteins to Peptone Poisoning. Kmcn vov 
KvAi in. Lexz and Ernst P. Pick (Jrc/i. ex/4. I'atli. Pharm., 1913, 71, 
y,)i5). -If pep.sin hydrochloric acid acts on a poisonous peptic digest, 
jubslanoes of higher molecular weight (plasteins) are formed whicli 
SIT not poisonous. The formation of plasteins in the body is regardei! 
as profective. If the plasteins are again siiljjected to gastric action, 
piiisonous products agiiin arise ; tryptic digestion is inoitective in this 
liicrtion. The phenomenon is tluis a reversible one. The final 
cleavage products of jirotciii digestion are not poisonous, W, 19. H, 

Pancreatic Digestion. Eninuuicii AmuiiiAcit and Hans Picu 
[Bioche'ii. Zeitech.. 1013, 48, +2.o — 426). — -Attention is called to the 
but that, whereas natural pancreatic juice ])ossesses the optimal 
livJro-vyI ioii concentration lor lipoclastic or peptoclastic function, 
llic (ligesllon of jnoteins proceeds best in a medium more distinctly 
alkiiline. This indicates tliat the preliminary digestion of protein's 
takes place for the niost part in the stomach rather than in the 
iiitesliiie, tlie function of wliicli is to digest the peptones. ,S. B. S. 

Comparative Physiology of Digestion. VI. Cellulose and 
Cellulose-dissolviDg Enzymes in the Hepatopancreas of the 
Snail (Helix pomatia). Jerzy Stamsc.uv A!.E.YANi)iin\virz 
ll’jliiiers Archiv, 1913, 150.67 -S6). — AUenthui is directed to the 
two I'crins of cry.stalliiie cellulose, namely, those in plant sections, 
aiul the spim-o-cryslals prepared hi cilr,, by Gilson and Butschli. 
rite former have strong, doubly’ refracting properties; the sphsero- 
rrysials are only feebly .anisotropic. In' plant membranes heini- 
reihiloses are present, whicli increase their ani.sotropv. Crystallised 
edhtbst, is dissolved by the snail's hepatojiaiicreas. Ileiics celluloses 
oi difiorent origin differ a good deal in solubility in the juice. It is 
suggested that the enzymes which dissolve cellulose and hemicellu- 
lo?>‘ limy he, investigated microscopically in the study of tho 
clu'inical composition of vegetable membranes. "W. D. ft. 

The Synthetic Powers of the Organism of the Dog. 
bin- AiiiiEiiiiaLDKX (Zeilsch. /ih./siol. C/iem., 1913, 83, 444— t.'iT),— 
riie dog under observalion was kept for three months on carbo- 
lydrato, fat, and the completeiv cleaved products of meat livdro- 
iin. It g, lined 10 kilograms in weight, and renewed its fur. 

blitojilian and tyrosine are essential, and their absence is followed 
u iinioward symploms, Hopkins' view that tryptophan is essential 
vr the formation of certain internal secretions is regarded as 
pniiiable ljut unproven. \y. p. If, 
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Action of Ammonium Salts, Glucosamine and Gelatin oti 
the Nitrogen Balance. Emil Abderiialden and Ahnu ]•,, 
Lami’E {Zeilsdi. physiol. Chim., 1913, 83, -109 — 424). — 
similar to those previously carried out on dogs arc iiuw 
on two pigs. On most days there was a loss of nitrogen ; in t],j^ 
and some other details the results differ fro>n those of Oiatf 
pigs. A further series of experiments on a <log yielded mui h j},,, 
same results. I'liis dog died of tetanus, vvliieli is attribni^ij 
tetanus spores in the gelatin given. Tins Is the first r((,,|i](,j 
instance of tetanus infection tlirougli the alimentary tract. 

W. 1). M. 

Utilisation of Calcium and Phosphoric Acid Compounds 
by the Animal Organism. Gustav Pisuekijnu {Lamlw. V-’r^nxU 
sl(U., 1913, 79 80, 847 — 870. Compare ibid.. 75, 1). -Feeiliiii; 
periments in which goats received, in addition to straw, filix,;] 
nuclein, slarcln and oil. the following substances as sourcc-i <,* 
phos]>horus; pitytin, lecithin, casein, nuclein, nucleic acid, jimj 
disociiuin phosphate. The food was mixed with molasses to maki 
palatable. 

The results showed that there is no essential difference in fii,; 
utilisaticin of tlie difforeiit forms of pho.splmnis. The inipdfed 
assimilation of the phosphoric acid of crude foods must, thoiTiVjiv, 
he due to other causes. N. H. J. }]. 

Comparative Investigations on the Content of AminO' 
acids in the Different Constituent Parts of the Nervous 
System. II. The Amino-acids of the Grey and White Sub 
stance of the Brain. Kmil .A imERiiAi.DEX and ARTiiuit Wku, 
phifsioL iHo’.nt.y 11J13, 83. -12.")— 140). — T’iie lo.sults of ilk' 
analyses of grey and while brain matter are given iti tabk':j, 
together with tlm methods used. The details rolato to ’ivaioi, 
total iiilrogeii, ash. and various amino-acids. W. }). 11. 

The Action of the Dia-tatic Enzyme on the Glyccgeu 
■within the Cells. Jcuus Grode and Euxsr .1. Lesser {Zeitsc.\. Jlio'.. 
l913, 60. 3T1 — .387). — The surviviiiL’^ liver and muscles of wiiiu-r 
(glycugeji-rich) frogs in oxygenated Kiiiijer's soiiUion lose liitlo er 
none of Gmir glycogen. The- same was slated bv Schiff in IS''?. 
If tlm ceils are destroyed mechanically, the glycogon disapjv.ai- 
ra]>jdly. The enzyme responsible for the cliange is con'i<lei-(‘d lu 
e.xist in the cells as a zymogen, which is converted into tl'e uclla 
enzyme as the cells are killed. \V. D. H. 

The Behaviour of the Glycogon of the Frog in Anoxy 
biosis and Restitution. Ill Krxst -i. I.essfii {Zfi.if.<-:1. Ib"' . 
1913, 60, .3S8 — 398). — Tn the living summer frog (poor in glyidLem 
the aiioxylhoiic gJyeogcii disajipcaraiice is about .lO in twu I'ciir? 
at L’0°. In rcstilulion in the summer, conlrarv to what i.-- -'.in i!' 
winf.T frogs, tiicre is a well-marked new foriitalion of clycdccii. 
Under anoxybiotic conditions lasting two or tbrot‘ day-, ilk 
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Jilso is lowered by about 150%. Normal frog's blood 
auit nti^ no sugar when tested for by the nietliod of Mieltae.Iis and 
I|niia, In anoxybiosis the blood contains 0‘07% sugar, and minute 
<11111. unts may pass into the urine. \V. I). IT. 

Comparative Anatomy and Physiology of the Pituitary Body. 
p,-|.(;v T. IIkrju.no {Quart. J. e-ypt. Phf/nioi, l‘Jl:{, 6 , To— lOH) - Tlie 
,,;;.,itary bodies of the classes of vertebrates resemble one another 
jn , ^-(.ntial features. In elasmobraneh /ishes, however, the nervous 
lolio is absent. 

Xo portion of the epilheliai lobe in any case contained tlie active 
pMi,t'i])les associated with the posterior lobe in mammalia. The 
pm I'df.nafnHa by itself or the colloid matter se[>arated from it 
h?ivi‘ jio specific effect on blood-pressure or kidney. Tlie hormone 
which affects the manunary gland is obtainable from tlie skate's 
pituitary (which has no nervous lobe), and therefore appears to be 
a separate substance. It is still jnore abundant in the posterior 
(nervous) lobe in other animals; it is probai)le that it is a product 
of the epitiielial lobe, and is stored in the par.-? ufiTvosn. The latter 
i? contposed of modified ependyma and neuroglia cells permeated 
l)v ;t gelatinous substance containing fine granule.5 and hvaline 
hollies. Tlie granules arc considered to be the representatives of 
the active principles of the nervous lobe; tliey arc the products of 
the of t]ie;yari# int^n-media (in origin, a portion of the epithelial 
lobtd; these are carried to, elaborated in, and stored by tho 
pm ii‘irvoif't. \V. 1). H. 

The Effects of the Administration of Extracts of the 
Pituitary Body and Corpus Luteum to Milch Cows. W. Gavin 
{{hiari J. txj'i. Physiol., Itllo, 6, 13 — Iff). — I'nder conditions of 
lanii practice, no commercial benelit arises from llic udmiiiistration 
10 dairy cows of t-liosc glandniar e.xtracts, whether given by the 
ivioiith, under the skin, or inlraveinmsly. Intravenons injection of 
piitiifiiry extract causes more milk to ccdlcMt in the lower parts of 
ilie udder, but Jio alteration in the total <inamily per diem, or in 
tlio qiudiiy of the milk, occurs. W. P. If, 

The Effect of Pituitary and Corpus Luteum Extracts on 
the Human Mammary Glands. Ehwaiu) A. .S i!\fi:u \Quart. J. 

I'hy-dtjK, 11)1.3, 6, 17 — t)b.-:c*rv:\tions on a woman of twenty 
t’idn nursing lier second child show (hut injection of ]htuitarv 
‘■'Xlnii t intramu.scul.irly, jirodnced a lingliny; s^n^alioii in liie breasts, 
fuid an increased flow of milk. The effect was not bisiin^', ainl a 
long time elapsed l>ef<mc there was ai:ain enout::h milk lu feed the 
oiiild. Tile effect of similar injei-tions nf extract of the corpus 
liilmini was doubtful. \V. i). 11. 

The Liberation of Ions and the Oxygen Tension of Tissues 
during Activity. IIkrbeut K. Hoaf (/Vo-. Iloy. Soc.. I'JL', J>. 86 . 
-hi preliiitiiiarv ac<-oniil of an iiivestiijation of iniisclo 

u v.fiaaiv hinds of ek‘clro<les, and the results give evidence lliat 
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hydrogen and probably chlorine ions are liberated during (lie 
of contraction. There is also a fall in oxygen tension. W. 1). n 

The Summation of Muscular Contractions. Geokge 
(/. Physiol., 1913, 46, 1 — 27).— Reasons are given for thinking that, 
the liberation of acid in muscle as the result of excitation prereHr^ 
the act of sliorte.ning and possibly causes it. When a 
excitation can he produced before the first localised conceidraiicn 
of acid has li.ad time to diffuse away, the result may be a suiin-n.ihoti 
of tliese localised concentrations, and so a greater effect on tlio coji. 
tractile mechanism. Such an effect may, however, occur at a linn, 
when the general hydrogen ion concentration of tlie muscle is ?iki! 
that further increase tends only to diminish the power of the 
response of the muscle. W. 1). Jl. 

The Energy Degraded in the Recovery Processes of Stimu- 
lated Muscles. AuciiinAT.n V. Hill {J. Physiol., 1913, 46, 

— thermoelectric ajiparatus is described by which it is pcssiblf' 
to estimate and record rapidly tlie rise of temperature of a imisde 
to witiiiu a millionth of a degree. 'I’he production of heat a 
muscle excited in oxygen either by a single shock or a short tetanus 
continues for long periods after the meclianical response is ovei'; 
blit after the muscle has been kept in nitrogen for an liour there 
is no trace of heat production following the contraction; on lioiii? 
restored to o.xygen (his returns. Previous excitations or a pro- 
longed tetanus, wliich diminish iln; oxygon tension in tlic nnisx-le, 
lesson the heat pnxluctioti after tl»e contraction. The ‘Melayel 
heat" is due to usage of oxygen in the process of recovery; anl 
recovery does not occur in the absence of o.xygon, It is suggehf'! 
that the contraction is due lo liberation of lactic acid from ."OJnt 
precursor; the acid increases the tension in some colloidal struct nni 
oi the tissue; this precursor is rebuilt after contraction, O-Mygcii 
is used, and beat is j>roilnceil ; when oxygon is absent, the heut 
produced is due to tbe lircakdown of the lactic acid precursor, Tlic 
oxygen appears to be used largely in oxidations wliercby tlie 
molecular niaclune (like a steam engine charging an accunuihthu’i 
builds up substances containing consideralile amounls of free 
energy, wliicli, as in the accumnlator, can be tlisj-harged <»n >iih 
jecting the muscle to stimuli. W- !>• Ih 

The Extractives of Muscle. III. Tlmi.stocle Juna {ZeA(-<cl. 
physiol. Chem., 1913, 83, 458 — 467). — Muscle extracts cuntaiii a 
fairly large percentage of gelatin, or rather of subHUncei' v.iiiili 
behave like gelatin towards Schmi<U's reagent. A di[)eptioc 'vns 
also separated which, on aualvsis and determination of ii> ‘oii- 
stants, appears to be identical witli the anhydride of f/ai-ni'p 
('/•alanine, wliich E. Fischer prepareil by treating the ethyl edcr "t 
this (lipeptide willi ammoniacal alcoliol. lb 

Products of Protein Cleavage which Produce Fatigue, 
and their Influence. Wolfo.anc WKicnAuuT and Kkwin Scir ' lnk 
{/.eiisch. physioL 191.3, 83, 38] -402). — Freni the iii'mIo- 
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liioieins, by means of electrolysis, certain liigli moleciilar products 
^vcre obtained which cause, when injected itito animals (mice), 
toxic symptoms, such as tJie signs of fatigue, slowing of 
the respiration, and depression of the body temperature. The effect 
ot these kmo toxins^ as they are termed, can be counteracted by a 
ViUml'er of substances of which the chemical composition is known, 
jor instance, succinimide, glutarimide, phtlialirnide, piperidine, 
rre'itine, guanidine hydrochloride, and others. The same eilect is 
prrtdnced by a group of .substances of unknown composition which 
are spoken of as nturd'ms', these can be extracted by acetone from 
protein. Further work on Uie rcdationsliips between 
acuvity and chemical composition is promised. \V. J). 11. 


Physiological Permeability of Celia. V. Narcosis of 

Lipoid rich and Lipoid-poor Tissues of the Same Kind, 
[.(ivi.s CiioQUARD {ZtiUch. Biol., 1913, 60, 101 — 102), — Heart muscle 
is richer in lipoids than skeletal muscle; the effect of narcotics on 
t-fich was tried in order to determine the influence of lipoids. 
According to the Meyer-Overton doctrine, narcotics of the aliphatic 
scrirs sliouid produce narcosis iu less concentration when applied to 
cardiac muscle as compared to skeletal jiiiucle. But to this a 
fiiniiher of noteworthy exceptions were found; other, acetone, and 
aceiyliicctone produce narcosis in smaller concentrations in the 
lipoid poor skeletal than in llie lipoid-rk-h heart muscle. Acetal 
iiarcolises heart muscle, liowever, in inncli smaller concentrations 
liiao arc necessary lor skeletal muscle (winch is in consonance witli 
the lipoid hypothesis;, but acetal narcotises skeletal muscle in liiglier 
coiicctitratioiis th.in etlmr. The introduction of a halogen atom 
into the molectile leads to the result tlial the heart muscle is 
iijircoused by a smaller concentralion than skeletal inuscie. The 
piirtition caellicient, solubility iu fat solubiliiy in water, does nul 
iiiwunt for this, for chloral Ijydrato. uiih the low coctTicipiit of 
narcotises lieart muscle iu the same conccutratioji as elhcl 
bromide, which 1ms a very high coeflicient ; prohaldv ilto cheniioal 
iiifinence of tlie halogenised material on tlie somcwiial <nfTerent 
hiocheniicid structure of the two kinds of muscle is liere bcdii<>- 
dealt with. ^ 

111 i.lu’ group of the univalent alcohols, the molecular weight in- 
•ri'Mscs as the lipoid solubility ami llio narcotic power in liot h tissues, 
hiu this rf’latiousliiji is not strictly parallel. For iii'tanoe. the 
'devaiioii oJ the panilioii coellicicnt of ellivl alcohol, as compared 
''iitli projiyl alcohol, is much greater than the rise in narcotic elFeei : 
hie dillerencc. fouial was greater tluui stated bv Hvertou, 
tiiinilar exceptional instances arc found among the aldeliydes. 
iirse experiments lead to tlie conclusuui that the Ahn’er-Ovennu 
liyp'dlie.ds is untenable. \V. 1). H. 


ihe Presencfl of Boron in the Animal Spries. (;\miii:r. 
and Henhi AoL'i.tio.v (t-Wp?. r?,/ /., lltlA. 156. 732---7.dA). 
^ jr aailiors liave extended tlieir work (coTiiparo A.. 1912. ii. S."i Id 
en 1 10 piespjico of Ijoron in aninmi.s, and have examined Iwoiilv- 
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seven other species from the different classes, finding boron in 
practically every ease. They therefore consider that boron Lxiits 
normally in very small proportions in the organism of all aniuia;.; 
being most abundant in the species of marine origin, whilst m 
others it is present only to the extent of 1 part in 100,000.u<)ii 
the Jiving )natter. W. (i, 

The Composition of the Tissues with Respect to Non 
volatile Patty Acids and Cholesterol, and the Poysibl« 
Existence of a "Lipocytic Constant." Andtie iVlAYi;]: 
Geiirges Schaefekk (Ooinpt. rend .^ 1913. 156. 187— 4U 1 ), •— Ti,e 
auUiorf> have determined the amount of non-volatile fatty acid? 
and cholesterol in the various organs of a number of normal animals, 
and find that, whikt Iho variation in content of the same orj;ni kr 
difierrnt animals of the same species is moderately wide, mor.^ 
particularly in the case of the fatty acids, yet certain points stand 
out clcfiriv. namely, Avliilst these vaiiatloiis occur for a given oivaji 
of niiimals of tlm same species, the values group themselves in 
moderate limits round a mean value, but from one species to 
another very different values are obtained for the content wiili 
respect to these suhslances for Iho same organ, tlie vnlues being 
greater for birds than mammals, and .‘^till greater for ecl.s. TLo 

so-callcd '‘ lipocytic constaiit,'\^^^°^'^-- , is characteristic for each 
^ fatty acids 

organ, and independent of the species. W, 0, 

The Action of Ultra-violet Rays on the Ear of the Rabbit. 
Venceslas Moycho (Gamp/. 1913, 156, 577 — 579) — Kxposmp 
of the external surface of the ear to short irradiation (thirty 
seconds) produces no visible effect. If ibis is prolonged for otic to 
twelve minutes, however, a scries of phenomena appears. Aftci 
two to five hours, local vaso-dilalation is noticeable, the pcition 
wliicli was exposed to the rays becoming rod, this being accompanied 
by rise in temperature and tumefaction. Tlie maximum cliect i- 
reached in twenty-four hours, then diminishes, and finally at. ili*? 
Olid of seven to twelve days the redness and high teinpcratiiiv 
I’ompletely disappear, and a persistent brown pigment appears. Th'-' 
irradiation ajipcars to have a- sLimnlating effect on the ha-fr ^ru‘»vth. 
The must active rays are lho^e having A ■ 3100 'JIIOO. and tiic 
acted on arc situated at a- depth of 1 '10th to i '(Uli mm. Iicluw tli*' 
surface. 

The Influence of Heat on the Physico-chemical Behaviour 
of Human Milk, Cow’s Milk, and Butter-Milk. Paul (huis:-i(; 
{Jliocht)!'. Zeitsch., 191.3. 48. 427 — 432). — Tlie milk \^as subunttri! ii' 
ullra-tiltration in llcelihold's apparatus liefore and after ly)i!niy 
and the amounts of calcium, iiilrogen, and ]>hosphuni^ in O'” 
JiUrates wei'e compared. It was I’oiiml that atler heating, dn jihg* 
])h()i'us and niirogen in the iiltrate of cows nii!l\ ^\as scymi'.^ 
alh cled, wlioreas tliat of human milk was appreciably (liniinidiri . 
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1,1 both kinds of milk the calcium in the filtrate diminished after 
heating. g^ 


The Therapeutic Action of Yeast on the Alimentary Multiple 
Polyneuritis of Guinea-pigs and Pigeons. Max Bahsickow 
^eitscL, 1913, 48, 4l8-t24),-The addition of various 
yeast preparations to the insufficient diet wliich produces the heri- 
beii-like symptoms in animals \v.t.s investigated. In the e,ase of 
cuiuea-pigs fed on oats and water, or on thi.s diet with rice alone 
the addition of yeast preparations exerted no beneficial effect In 
the case of pigeons, however, fed on a similar diet, tlic beneficial 
(Ifect of certain yeast preparations was marked. This eifect was 
jiroiluced both by yeast of which the enzymes were destroyed by 
beat, by living yeast, and by permanent yeast preparations, but 
not by '■ cerolin, a preparation containing only the constituents of 
yeast soluble m organic solvents. It is suggested that the thcra- 
peutic action is duo to nucleins or salts. g 


The Behaviour of Blood Sugar in Normal and Pathological 
Cases. VI. Blood-sugar Content in Cases of Anaemia, Liver 
Intestinal and Other Diseases. Fk. Koi.r.v and Kn Oppekma.nx 
(Bmkm. Zeitick, 1913, 48, 471—479. Compare this vol„ i, 307).— 
Severe aiiKinia, witli its accompanying diseases, caiusea venerallv an 
iiiciea-se in blood sugar, whicli is more or less normal in quantity in 
mild cases. In Greves s disease there is an increase only in severe 
cases. In Addison s disease the amount is either normal or sub- 
normal; in tlie latter case only when the disease is severe, and 
niiaccoinpaiiied by infectious or toxic factors (tiiborciilosis etc.). 
Ill scorbutic and eclamptic c.ascs high values are geiieriillv ’found 
uhlcii are due partly to tlie toxins. An increase was also found 
111 cases of myastlienia and gailgiviie. In diseases of the liver and 
the alimentary tpet there is an increase only when to.xic factors 
are present (carcinoma, dy.spnuea, abscesses, fever, etc.). S. B. S. 

The Manganese Content of Transplanted Tumours 
iWRENTiN Mediokeceaxu {Proc. A'ov- ■S'oc., 1013, 86, 174—170) — 

Tlie amimnt of manganese in transphanted mouse and rat tumours 
lb small (0-004 to 0-010 mg. per lUU vrams of fresh niaterial), which 
K about, tlie same as in the normal nm.mniary gland of the mouse 
-\o diiiercnces in the raaiigaiiose of sarcoma, and caroiiioma were 
disooverable. -n tt 


The Influence of Vapours of Technical Importance on the 
Organism XXXII and XXXIII. Amyl Acetate and c,,do- 
Kaei, H. LF.iiaANx {Arch. Hygimu, 1913, '78, 
tlie substances investigated have a relatively 
sniall toxicity, the cyc/ohexanyl acetate being about three limes as 
xit as amyl acetate, as measured by the amount necessarv to 
p™uce narcosis. This greater toxic "effect is, however, couiiter- 
wunced by the fact that it is considerably less volatile. Both 
bu ibtances can bo safely employed in lecliniea'l o[)erations when the 
cessary precautions for ventii.ation, etc., are lakeii. S. B. S. 
Yot, CIV. i. , , 
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The Influence of Certain Cardiac Medicaments on th& 
Electrocardiam Curve. Adolf Bicrcl and Michael Tavlot 
{liiochtm. Zeiisch.^ 1913, 48, 459 — 470).— Certain digitalis and 
hanthus preparations, and especially digistrophan, have the 
tendency to heighten certain points in the curve, whereas, iu larger 
doses, the height of these points is diminished. In ail cases there 
is a lengthening both of the heart phase and pause. Cardiotoiiin 
also causes a slowing of the heart action, increasing both the heart 
phase and pause. Valerian has no influence in this respect. Thg 
author discusses the therapeutic application of these various drugs 
as deduced from their effects on the electrocardiam curve. The 
experiments were carried out with dogs and rabbits. S. B. 8, 

The Relationship between Heart Drugs and the Physio, 
logical Action of Cations. Artur von Konschegg {Ank. tm. 
Path. Pharm., 1913, 71, 251-— 260). — Ifa frog’s heart is peit'used with 
Ringer's solution free from calcium, the stoppage so produced can 
be counteracted by strophanthine; but if the solution is free frou. 
both potassium and calcium, strophanthine lias not the power to 
resuscitate the heart. A heart poisoned with potassium again bents 
when strophanthine is applied, if a heart is stopped by a calciuiD- 
free solution, adrenaline and camphor cause weak coutracUons oi 
the sinus, but caffeine lias no effect. \V. T). H, 

The Depressor Effect of Adrenaline on Arterial Pressure, 
Walter B. Cannon and Henry Lyman {Amer. J. Physiol., 1913, 31, 
376 — 398). — Stimulation of the cat’s adrenal causes vaso-dilation 
and a fall of arterial pressure. Small doses of a<lrenaline have the 
same effect. After pithing, or extreme depression, the effect i> 
pressor, but ergotoxine restores the depressor action. The effecu 
are attributed to opposite actions of adrenaline according to (lie 
state of the muscle; relaxation occurs wlien the muscle is toiiicallv 
shortened, and contraction when relaxed. W. D. H. 

Adrenaline and Glycamia. Henri Bieury and (Mile,) Lucii; 
Fandard {Compl. rend., 1913, 156, 480—482). — After injetriosi d’ 
adrenaline to the extent of O'OOl gram per kilo, of body-weight, 
either intravenously or into the peritoneal cavity, there is marked 
progressive hyperglvcamia and also a considerable rise in the com 
bined sugar of the blood, which, however, increases more slow!}’ 
than the free sugar. W. G, 

[Physiological] Action of Scopolamine. Max Cloetia {Ard. 
exyt Path. Pharm., 191.3, 71, ‘290 — 292). — Polemical remark-; on ti f 
controversy between Hug and Cushny (compare A., 1912, li, 
this voi., I, 226). W, D. Ih 

The Action of Veratrine and Protoveratrine. Ihi'OL^ 
Boehm {Arch. expL Path. Pharm., 1913, 71, 269— 2b9).--The iiiUudiy 
of the action of protoveratrine on the frog's heart is much greattii 
than that of veratrine; on nerve it is less active; on skeletal muscle 
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. ■' also less active, although its effects are substautially the same 

;.Ud, W.D.H, 

'file Behaviour in the Organism of 2 Phenylquinoline-4' 
carboxylic Acid (Atophan). VV. Skokczkwski and J. Sohn 
(lhd(- ^icad. Sci. Cracow, 1912, 9, A, 885 — 887). — After administiatioo 
ul atophan, the urine gives the following reactions: (1) A yellow 
culour with concentrated hydrochloric acid. (2) A yellow precipitate 
with phos])hotniigsLic acid. (3) A dark green colour with ammoniuni 
sulphate and ammonia. (4) A characteristic diazo-reaction with 
Klirlicli's reagent. These reactions are given neither by the drug itself 
uor by normal urine, but are due lo an acid, which can be extracted 
iroiii the concentrated urine by ether, and which after recrys- 
idliBation by ether and light petroleum has m. p. 231 -'232^-’ after 
turiiing brown at 200°. Its formula, CjjjHjjOjN, corresponds with 
that of hydroxyphenylquinolinecarboxylic aci<l. The position of the 
hvdro.xyl group in this compound is not yet determined. S. B. S. 

Action of Araeno aromatic Compounds (“ 606 ” and Neo- 
salvarsan) on the Hemoglobin of the Blood. li, Dalinjier 
( tWpL rmd., 1913, 156,029 — 031). — 8alv^rsan (diaiuinodihydroxy- 
iirseiiobenzenej has no action on haemoglobin either in vitro or in 
ru'ci, Neo-saivarsan (sodium diaminodihydroxyarsenobenzeue- 
iiiethyleiiesulphcmite), on the other liaiul, produces marked iisemo- 
]vsi.?.and reduction of the oxyhemoglobin when acting in vitro. On 
injection into the ear-vein of the rabbit, only a fugitive hsemolysis 
is noticeable, there being no reduction of the oxyhasmoglobin. 

W. C. 
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Protein and Phosphorus Content of Azotobacter Cells. 
Oo-Niui) Hofk-Maxn [Centr. Bakt. Pur., 1913, ii, 36, 474 — 176. Com- 
pne Ab:jtr., 1910, ii, 988). — Duiing the cour-se of earlier investigations 
the author found the protein content of Azotobacter cells to vary from 
and the phosphorus content to be 2'51 — 2‘97‘:o. These 
JitiiouuLs vary considerably from those found by Stoklasa (A., 1911, 
n, 429), and it is suggested that the differences arc possibly due to 
'liffereuces in the methods empioved in preparing the samples for 
analysis. The relatively iiigh content (Gr25 — 7i’87%) found by 
8to}dasa might be attributed to removal of carboliydratcs during 
wasliiug, whereas tlie material used by the author was obtained, 
'vithout washing, from agar cultures. If this were the case, the 
prutelii ; phospliorus ratio ought to be the same in tiie two sets of 
results, but sucji agreement does not appear to exist. H. B. H. 

y .7 ^ 
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The Chemical Composition of Tubercle bacilli. Tadklsz 
Kozniewski {Bull. Accad. Sci. CVocow, 1913, 10 , 942 — 947).-~ 

When tlio bacteria are extracted with cold 9G% alcohol, a 
quantity of extract is obtained, which contains lipoids, colouring 
matter, and otlier substances. If the bacteria are extracted alter 
alcoliol treatment with hot acetone, relatively large quantities 

^20 24% of the drieel bacteria) of a while, waxy substaiico are 

obtained, which is only sliglitly soluble on heating in most orgaiiie 
solvents, and is insoluble in mineral acids. On prolonged hoilitiir 
with alcolioHc ]>otassium hydroxide, it yields a soap. Its fcinniila 
ac'rees approximately witli that of substance and the 

saponification number found was 12.5'2. The substance is prohatK 
an ester. Wlieii the bacteria are treated with 3- 5% hydrocliloril 
acid, a re<lucing sugar apt)ears to ])ass into solution, which, cvtMi in 
concentrations of 2%, is optically inactive. The solution of sugar 
ferments with yeast. The author failed, in other experinieiits, to 
isolate glucosamine, from which he draws the conclusion that the 
bacteria do not contain cliitin. S. B, S, 

Proteus vulgaris Considered as a Producer of Indole, 
Albert Berthelot {Compt. rend., 1013 , 156 , Oil — 643 . Compare 
Hortcr and Broeck, A., 1911, ii. 708).— Numerous observers having 
obtained varying results as to the production of indole by different 
s])eciineiis of Hauser, the author lias made a carf- 

fill study of tiie question, and finds that, in the case of the fifty-seven 
specimens exaniiiieil, all the I'rolKvs vnly<i>’i$ are capable of Httack- 
inf trvptoplian, giving either indole or indolcacet.ic acid, nr inoie 
generally, a mixture of these two substances, and that there is no 
reason for distinguisliing a species Bacillus profeus anindolt^^n-s^ 
as distinct from the -giving indole. The action of tlio 

microbe is variable not only with different specimens, but far he 
same race at different ages and under different conditions. W. G. 

Influence of Caesium, Rubidium, and Lithium Salts on 
Yeast as Compared with Potassium and Ammonium. Thomas 
Boborn'Y {Bied. Zenir., 1913, 42 , 141- — 142; from Allgein. Brum- 
HopfenzeH., 1912, 52 . 1469). — Addition of rubidium and lEesiim 
sulphates to a nutritive solution containing sucrose (10), asparagii^e 
(Q-l), peptone (0-025). monopotassiuiii phosphate (01), and infig- 
iicsium sulphate (0'025‘’,'l) increased the yield of yeast, vliik 
lithium chloride and sulpliate were injurious rather than bciielkial. 
Potassium is essential ; as much as 4'0% of mouopotassiiiia pliu;- 
pliate may be present without injurious effects. Ammonium salts 
up to 2% may be employed without injuring yeast. N. H. J. 

Biochemical Synthesis of Alkyl Glucosides (n-Glucosidesl 
by means of a-Glucosidase : a-Methyl Glucoside. Destruction 
of the a-Glucosidase in a Strongly Alcoholic Medium, 
Bourquelot. Hesri Herissey, and Marc Bridrl {Compl. rewl, ■ 
156.491—493;./. PharM. Chim.. 1913. (vii], 7 , 233 - 2301 , 
authors have synthesised a-rnethyl glucoside by the action o 
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a-„hicosidase, obtained from bottom yeast (compare this voJ., i, 
33 : 11 . on a solution of dextrose in rlihlte methyl alcohol. The gluco- 
5 i,|p is readily hydrolysed in aqueous solution by the enzyme. Both 
tiie synthesising and the hydrolysing influence of u-glucosidase are 
df.stroycd by contact for forty-eight hours at 15 — 18° with 60% 
iiictlivl alcohol, With 35% alcohol slow destruction also takes 
jjiace. W. G, 

Action of Boron Compounds on the Growth of Plants. 
Kmis Haselhoff (Landw. Versmhs-Stat., 1913, 79-80, 399—429. 
Compare Pel igot, Conipt. rend., 1876, 83, 686; .Morel, A., 1892, 651 ; 
Loew, Flora, 1892, 374; Hotter, A., 1890, 1338; Nakamura, BuU. 
Coll Agrie. Tokgo, 1903. 5, 509 ; Agnlhon, A, 1910, ii, 236). -Sinall 
j.nioiints of borax in water cultures (1 mg, per litre) acted favour- 
nblv on the growth of plants, allhoiigh the appearance of tlie plants 
iiicliculed some injurious action. The same amount of boron i!i the 
t'onii of borax diminished tlie yield. Both beans and maize are 
iiijureil by 1'15 mg. per litre of boron. 

Tn soil culture experiments, 0-12o mg, of boron (as borax) per 
kilo, of soil was not injurious to beans, whilst the same amount ,as 
boric acid is toxic. In some cases very small amounts (less than 
n i per million of soil) seemed to have a stimulating effect. 

The boron taken up by plant.s is deposited in tbe'straw. and not 
iiillie seed. Altbongb the production of spots on the. leaves, under 
the influence of boron, seems to be the same in .all kinds of plants, 
the effect on growth seems to vary with different plants. 

N. H, J. M. 


The Value of the Chlorophyll Coeflacients and their Relation 
to the Real Respiratory Coefficients. Lftox Maouz.xne and £m. 
DsMOOSsy (Cnnr}it.. rend., 1913, 156, 506 -;")12). — The authors have 
delcritiined the respiratory quotient and the cldorophvll roenicient 
of some thirty-two species of iilants, and as a result’ of this and 
previous work (compare A., 1912, ii, 1201) put forward a number 
of eoiiclusioiis as to tlie conditions governing respiration and 
assimilation in the plant. In tbe rase of green plants the normal 
lespiratory quotient is generally greater tliiin one during the total 
pi-rioil of growth, but. diminisbes as tbe leaves grow older, its 


excessive diminution being a sign of decay or damage of the organs 
under observation, l.eavps. with a respiratory quotient, greater 
than one. increase tlie pressure of the air in which they breathe 
and vivo versa. Certain species, particularly those rich in organic 
acids, are sensitive to prior conditions of light and tenqaerature, 
exposure to strong light tending to diiiiiiiish the respiratory 
eiuutient. but. there is a jiarficular st,ate of equilibrium for each of 
such conditions, and to this, bv adaptation, the plant tends to come. 
For a jil.unt in equilibrium with external eoii<litions there exists a 
Miiiple relation between its apparent and real respiratory quotients 
and Ihc eoinjiositioii of tbe mcdiiiiii in wliieb it tireatlics and its 
eneffiiimu oi absorption for earbnii dioxide, tlie cellular juice in a 
iCid dudtered from light being supersaturated with respect to the 
utter. 1 lie a.pp.a,rciit chlorophyll-coeffieieiit is geiiernllv iiitermedi- 
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ate between the respiratory quotient and unity, the real coefficient 
being very near to unity. Changes in the ratio hydrogen : oxygen 
in the composition of the vegetable tissues are due mainly, if nn( 
entirely, to respiration, and but little to assimilation. The varia. 
tions of the real respiratory quotient, due to changes in tempera- 
ture, arise from changes in the chemical composition of ttp 
vegetable tissues under the given conditions, the chlorophyll- 
coefficient being unaffected. W. G. 

Absorption of Oxygen by the Respiratory Chromogens of 
Plants. Vladimir I. Palladin and Z. N. Tolstaja (Bull. 

Sci. St. Peltrshourg, 1913. 9.3— lOR-*).— Experiments with etiohtct 
stems of Pina fabti and with zymin give the following results. 

The protoplasm in which the respiratory chromogens effect 
absorption of oxygen possesses an alhaline reaction. These chroniA 
gens may he extracted from plants by means of methyl alcohol, and, 
in alkaline solution, are found to absorb oxygen eagerly from the 
air, -with formation of a cinnamon-red pigment; peroxyclases m 
hydrogen peroxide likewise cause oxidation of the chromogens. 
Aqueous extracts of plants also contain chromogens able to fs 
atmospheric oxygen, the power to do this being weakened or coni- 
pletely annulled by boiling the extracts. 

C.hromogens extracted by means of methyl alcohol undergo 
scarcely any oxidation in the air, hut those obtained from plants 
subjected for some days to autolysis in an oxygen-free medium 
rapidly absorb o.xvgen from the air with development of piements; 
the addition of hydrogen peroxide prevents the formation of 
pigment, the liquid remaining colourless. The chromogen modified 
by autolysis is hence termed "reducing.” Autolysis with yeatt 
converts ordinarv chromogen into the reducing modification. 

Plants which, after autolysis in absence of oxygen, give a chromo- 
gen rapidly blackening in the air, give no trace of pigment whoii 
the autolvsis proceeds in presence of oxygen. 

The respirritorv chromogen from beans is probably catechol or 
some derivative of it. 

Alcoholic fermentation is accompanied by the formation of a 
.substance, which readily removes hydrogen from the respiratorv 
obromogen, and oxidises it, hy means of atmospberic oxygen, to 
water; this withdrawal of hydrogen from the chromogen is not 
pi'cvented hv boiling the products of fermentation. 

Thus, the respiratory chromogen, R'H;,, like leuco-compoiicd^. 
gives up its hydrogen to the absorbed oxygen with formation of 
pigment. R, and water. 

Palladin’s previous statement that, during respiration of plant? 
the carbon is oxidised, not hy the oxygen of the air, hut by water, 
is completely confirmed hv the results of Wieland’s investigation? 
tA.. 1912. i, 348. 9441. which showed that the oxidation of aldehrte 
tintermediate products of alcoholic fermontationl may proceed Iw 
removal of oxygen from water with preliminary formation c 
hydrates. The removal of the hydrogen formed hy the decoraposi 
• and BwcJiem. Znticb.., 1913, 49, 381 — 397. 
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jion of the water, which in Wieland’s experiments was effected by 
ijieans of methylene-blue or quinonoid compounds, is brought about 
in the case of plants by the respiratory chromogens; according to 
pach, the decomposition of the water is a result of the action of 

rfdr.cases. 

It is quite probable that, in the oxidation of chromogen to 
pigment, water is not immediately formed, but that the first 
product is either hydrogen peroxide (compare Manchot, A., 1901, 

■ !;g 5 574 j ii, 93) or an organic peroxide (Bach's oxygenase). 

T. H. P. 

The Migration of Mineral Constituents and the Displace- 
ment of 'These Constituents in Leaves Immersed in Water. 
GesTAVE {Compt. nvd., 1913, 156, 564 — 566), — The author 

has estimated the mineral constituents in the dry matter of chestnut 
leaves plucked at various times during the summer of 1912. The 
figure?, whilst varying in the same direction, differ considerably 
from the results obtained for 1911 (compare this vol., i, 233). The 
total nitrogen and phosphorus diminish with increase in age of 
the leaf, whilst the sulphur, calcium, magnesium, and potassium 
increase as the leaf grows older, the increase in sulphur and calcium 
being probably largely due to the accumulation of calcium sulphate 
in the leaf. 

The figures for the percentage loss of mineral matter during 
immersion in water for one month are of the same order as those 
obtained for leaves grown in 1911 {loc. dt.), calcium being the most 
resistant to exosmosis. W. G. 

The Germination of Seeds which have been Chemically 
Treated and Exposed to Light. FatKORirir Simon* {Biochtm. 
7.f,itKh., 1913, 48, 410 -417). — Boodfi of various plant? (ore??, oat?, 
radishes) were allowed to germinate after treatment with ferric 
and uranyl sulphates, both when kept in the dark after the action 
of the reagent, and when exposed to sunlight. The percentage 
of the number of plants which gerniinnted after five olavs wa? 
determined and compared with the number of seedlings obtained 
from seeds which had not been chemically treated, some of which 
]i<ad been exposed to light, and others kept in the dark. The results 
are tabulated, and it was found that in some cases (but bv no means 
all) the seeds which had been exposed to light germinated more 
than those which had been kept in the dark. The action of the 
light and chemicals differed, however, in the different varieties of 
seed. S. B. S. 

Alleged Constant Occurrence of Iodine in Cells. Johan-xa 
Babiy {Rer. dent. hot. Ges., 1913, 31, 35 — 47). — The examination of 
numerous plants for iodine save negative results invariablv, 
Further experiments were made to ascert^ain whether plants absorb 
iodine from solutions containing potaarinm if>dide. The results were 
negative. 

The conclusion drawn by Justus (A., 1902, ii. 311) that iodine 



i. 432 


ABSTRACTS OF CHEMICAI, PAPERS. 


is always present in the cell nucleus, animal and vegetahle, {5 
therefore incorrect. N. H. J. II, 

Formation of Carbamide by Higher Plants. Robert 
ipomjtl. rend.. 1913, 156, 567 — 568. Compare A., 1912, ii, 1203|,-, 
Carbamide has been found in wheat, barley, maize, peas, clovet, 
and beans, germinated under conditions excluding the presence oi 
carbamide in the medium. Its presence has been proved in the 
seed during germination, but with the seed in a state of repose 1 
negative result was obtained in the case of the white lupin and tie 
bean, and a positive result with wheat, maize, and peas. In the 
case of the hean, after six weeks’ germination no carbamide conlj 
be detected in the cotyledon, but it was found in the plumule to 
the extent of 0112 gram per kilo, of fresh material. It was also 
present in the embryo of the haricot. Finally, its presence lias 
been proved in the plumule of maize, ascptically gerrninated, and 
in the adult plant developed on a .sterile, nutritive liquid according 
to Mazo's method. 'W' G. 

Presence of Callose in the Membrane of the Marin# 
Siphooaceous Algae [Siphonates]. Robert Miranue (Coiii;/I, 
rend., 1913. 156, 475— 477).— The membrane of the Cau/erpacotitsin. 
no true cellulose, but is composed of two substances, one belonging 
to the group of pectins and the other to the calloses. ^ This holds 
good for all the Sip/ionatre with the exception of the^ Vatwherkmn. 
which possess a celluloso-pectic membrane. The .Siphonates thus 
form a distinct group, not only by rca,son of their anatomic charat- 
teristics, but bv the chemical constitution of their membr.ane. 

W, G, 

Influence of Temperature on the Development of Active 
Principles in Some Medicinal Plants. Ja.mes Bukmarx I Hull 
Soc. chim., 191.3, [iv], 13, 246—248. Compare A., 1 912, ii, 379).- 
By a comparison of the quantities of active principles present 111 
colchicum, digitalis {J).owlhna and I). purpurerO, aconite, ,iiid 
belladonna plants gathered under the same conditions eucli year 
from 1907-11 with the mean temperature prevalent during earli 
year, the author is led to the conclusion tli.at the alkaloirliil m 
glucosidic content of a plant is a function of tlic mean lemiieraliitt 
of the year during which it was grown. H 1^- 

Production of Oxalic Acid by Aspergillus niger. CAfi 



Calotropis procera. A New Digitalis-like Drug. I-oau) 
Lewin (Arch. expt. Path. Pharm., 1913, 71, 142 156). .1 '• 

botanical account is given of the plant, one of tlieAsclepiadea'. Tri 
active principle is called calotropin. hut it lias not yet been pia 
pared pure for chemical analysis. The main fiTct is expressed a 
the title, namely, that it belongs to the drugs which art 011 Il« 
heart like digitalis. tV. P.R' 
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Enzyme Action. IV. Occurrence of a Urease in Castor 
Beane. K. Georck Falk {J. Amtir. Chem. Soc.^ 1913, 35, 292 — 294. 
(.'oiiipare Falk and Nelson, A., 1912, i, 523, 593; Falk and Hamlin, 
this vol, i, 303). — In continuation of a study of tlie enzymes of tlie 
oasior bean, tlie presence of a urease has been demonstrated, which 
is rendered inactive by heat. E. G. 

Constituents of the Seeds of Croton tiglium. Kknst Wjntek- 
siEiN and M. A. Jecorov {Landiv. Versuchfi-^tat., 1913, 79-80, 
,j 3 o— 539). — The seeds examined contained 5- 10% of nitrogen as 
proteins, and 0‘19 and 019% of nitrogen as bases ami amino-acids 
respectively. Tho proteins yield the usual cleavage products. 
Wiien the seeds, freed from fat, are kept for sixteen days at 37 — 40*^ 
ill ])i'ese)!ce of toluene, chloroform, and some sodium fluoride, 
Maatliine bases, arginine and lysine are produced. Tlie solution from 
tlic lead ricetate precipitate contained tlie following amounts of 
nitrogen : as bases, 1‘437; as ammonia, 0'3514; and us uiniiio-acids, 
l (r)48 grams (from 500 grams of seeds). N. H. J, M. 

The Acidd of Fungi. K. Herrmann {Chem. ZeU.. 1913. 37, 206). 

-Oxalic, fumaric, and malic acids are widely distributed in fungi, 
and usually occur as calcium salts. Oxalic acid, supposed to be 
derived by oxidation of carbohydrate, is the commonest. Malic 
iic'id is sometimes fouiul as ]>otnssiuni salt. Fatly acids also occur 
in fungi, particularly pahidtic acid. Formic, acetic, and butyric 
acids are cliaracterislic of individual species. Ergotic and sclerotic 
acids are characteristic of ergot. Telephoric acid, jjreseiit in the 
cuticle of some fungi, is a pigment. E, F. A. 

Composition of Some Fungi, and the Products of Their 
Autolysis. Ernst Winterstein, C. Kelteb, and K. Korolev (Lan<(w. 
Yersuchs-iStat., 1913, 79-80, 541 — 502). — The fat of IJoUtva ednli^ 
contains 0'52?h of a cholesterol, m. p. 160°; [a]^ —133° in o% cliloro* 
form solution. The following substances were obtained from the 
fungus: inactive alanine, valine, phenylalauine, small amounts of 
aiiiiiin-aeids and Uimelliylamiiie, guanine, adouiiio, iiypoxanthinc, 
triiiie'.liylhi.stidinc, and tetramethylenediamine. 

In the autolysis of JUil-iua, c'G 90'., of the total drv matter 
becuiiies soluble; tlie insoluble portion contains little nitrogen. The 
solution contaimnl small amounts of guanine, some hvpoxauthine, 
but no adenine or histidine, 'rrimethylliistidiiie, much tetra- 
iiictliyleuediamine aucl mjamylamine, and a great deal of amiuuiiia 
were found. 

Agaricus campestris, CantJuirdlus cihnrius, and Craterdlus corytu- 
copioiihs were also subjected to autolysis 

Tlie results show that the proteins of fungi are to a "reat extent 
cleuoniposed into tlieir simple crystalline cleavaije pru<liu'ts. and 
probably peptones and polvpeptiiies as well. It is prohalile that 
i^ulolvtic processes occur in the svmbiosis (»f root nodules (compare 
Jahrb. wlxH. /?of , 37, G 13). X. H. J. M. 
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The Presence of Qentiopicrin, G-entianose, and Sucrose m 
the Fresh Roots of Gentiana punctata. Masc Friuel 
r6iid., 1013, 156, 627—639; /. Hmnit Glam., 1913, [vii], 7, 289 -2s;, 
Compare this vol., i, 149j. — The author has isolated in a pure, 
crystalline state, and characterised, geiitiopicrin, gentiaiiose, aiij 
sucrose from the fresh roots of IhnUaim paidata, and has ala, 
obtained evidence of the presence of a supposed new sugar. \\ . tl. 


Formation of Acetaldehyde during the Anaerobic 
Respiration of Poplar Blossom. S. KosTYrscmcv, Elise lha, 
BENET, and A, Ecdeloumov [Ztitsch. jikt/uul. CIttiu., 1913, 83, 
105—111. Compare Palladin and Kostytschev, A., 1906, ii, G96p- 
Considerable quantities ot freshly gathered poplar blossoms were 
kept in a stream of hydrogen, aud the carbon dioxide, alcohol, and 
other volatile products lornied were measured. The ratio of 
COji CjHcO during respiration varied from 100: 35 to l()U;ao, 
and differed from that obtained m alcoholic lermentation. In 
addition, acetaldehyde is formed. The amount of sugar in llw 
fresh flowers is not large, and it is almost entirely used up duriii; 
the experiment. Tlie excess of carbon dioxide formed over tliat 
produced during alcoholic fermentation is attributed to the decom- 
position of other substances. The formation of acetaldehyde h 
considered to be due to the oxidation of active liydrogen attached 
to reduota.se and consequent partial retardation of the reduction of 
acetaldeliyde to alcohol (compare this vol.. i, 323J. E. E. A. 


A New Rhubarb from Altai. ,.Ale.\ander Tsciurcti and .11, 
Rcszbovski (dre/n I^karm., 1913, 251, 121 — 136. L'ompaie A, 
1905, ii, 851; 1907, li, OUl; .and Tutin and Clewer, T., 1911, 99, 
946). — A proximate analysis ol roots from an unidentified species 
of rheum collected at Altai shows that it belongs to the 
" rhapouticum ” group. The constituents observed are rhaponticiii, 
clirysophanol, eiiiodin methyl ether, emodiii, de.xtrose, tanao- 
glucosides, and anthraglucosides; the last two groups of substaiices 
yield respectively rheum-red and rheonigrin on hydrolysis by acids. 
Rhein is absent. T. A. H. 


The Oil Seed of Ximenia Americana, L, F, Schkodeb (.hi 
A'ais. Gesund. 1912, 43, 454—474). -An account of the con-stitiient- 
is given. The seeds consist, of 32'3% shell, and 67*6% keruel, 
the latter contains 2'99?o luoistiire, GG'0% fat, ID'2% protein:;. 
3 0% crude fibre, 2T9% ash, and 10-4G'% nitrogen free extract. >0 
saponin, alkaloid, or cyanogenetic glucoside was fouiKl. 'lli« 
kernels also contain about 1% of a caontcliouc-like substance, wliicti 
yields a tetrabroniide. The oil varies a little in physical properti^; 
depending on the method of })reparation ; it is yellow, semi-suliii 
possesses a sharp after-taste, and has the following cniishantx 
1)15 0’9205 to 0‘9220 ; saponification number, 173’2 to 177 0 ; 
number, 80'3 to 85 05; Hehiier muiiber, 93 9 to 94'8; Rnclicrt 
iSlcissl number, T6i to 2'45; Polcnske number, 0'12 to 0'21; m' 
saponifiable matter, 0'46 to 0'55?o. The viscosity in Eiigler 
varied from 19-2 t^ 37T at 25°, and from G’G to ITS at 50°, the 
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lii^liest value in each case being for oil extracted by ether, and the 
lowest for oil extracted by acetone. The total fatty acids included 
75 o of liquid fatty acids, and 10% of arachidic acid. 

Xhe shell contained 1*07% moisture, 5-9% fat, 9 U57o proteins, 
H'SS'o crude fibre, 12'78% ash, and 46'32% nitrogen-free extract. 

T.A. n. 

Biochemistry of Sea Weeds. IIakajj) Kylik {Z€ii6ch. physiol. 
(Jkvi., 1913, 83, 171 — 197). — Fuco.san, the constir.ueiit of ibe blaiiders 
of the Fucoidfiv which is coloured red by vanillin and hydrochloric 
acid, has strong reducing properties; it is precipitated by lead 
acetate and in acid solution by gelatin solutions. Its solutions 
Ijave an adstringent taste resembling tannin. On oxidation, 
phycophseiu is obtained. No sugar is eliminated cii boiling fiicosan 
with dilute sulphuric acid. 

Mannitol has been found in several Fitcus iiud Litminuria .sfiecieK 
The swoet-tasting, white substance, which often covers the whole 
thallus of hummarin on drying, is niamnlol. 

De-xtrose or lasvulose were found in small quantity in four of the 
t'vcoule(z investigated, but in none or the Several of 

ill** F'ucoid^-ae contain also a dextrin-like polysaccharide, laininarin, 
which is regarded as a resei-ve material built up from clextrose and 
corresponding with starch in the higlier plants. 

Two species, Ascuphylhtm I'^.dosuni ami Fucks rasiciUos^is, wiiinli 
contain fat, contained very little laniinariu. 

The Fhri'ipfi- contain starch, wliich gives de.\trose when boiled 
with dilute acids, and is quickly hydrolysed by malt diastase. 

The seaweeds are rich in slimy cell-wall constituents. Algin and 
fucidiu, obtained from the FucoHeie, are described briefly, as well 
as similar products from the FlorutfO:. E. F. A. 

Nutrition of Green Plants with Ammonium Salts. Enrico 
Pantanf.lli and G. Setkki.ni {Hied. Zentr., 1913, 42, 98; from iStaz. 

agrar. iud., 191 1, 44, 873). — Sami-uukure e.xperimentvS in which 
wheat and mustard were supplied with different ammonium salts 
Uiuler sterilised conditions. Sodium nitrate was also employed. 

The greatest amounts of leaf were obtained wilii sodium nitrate, 
whilst ammonium salts produced the greatest amotint of seed. 

Tlie only injurious effects were observed when ajiiuioihum chloride 
was employed, and in the case of mustard, with ammonium citrate. 
The best results with wheat were obtained with the organic 
ainniomiuri salts, then the insoluble mumouium magnesium phos- 
phate, and next with sodium nitrate, ^lustard developed most 
'piickly under the iiifluence of sodium nitrate. N. H*. J. M. 

Changes of Phosphoric Acid in Plants at Different Periods 
ol Growth and with Different Phosphorus Manures. Leopold 
^’■u>LEH [Lindw. Wrsw'hs Slat., 1913. 79-80. ru',,3 - r,l H). Pot 
penineiits in which barley and oals were grown in different soils, 
Ydioiit phosphorus and witli superpliosjdiate, bone meal, and basic 
dag respectively. 
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Tlie result obtained by Staiiiszkis witli millet, indicating tliat the 
nitrogen increases in the parts above ground to the end, was partlv 
confirmed. Tn the roots, liowever, there is a diniiiiution iu 1 ],^. 
amount of nitrogen. Tlie amount of phosphoric acid taken up jc 
not always in proportion to the production of dry matter. Inorpratij^ 
phosphates which, at first, arc taken up in considerable amounts 
are, as vegetation proceeds, to a great extent converted into organic 
phosphorus compounds. In barley the organic phosphorus is cliieflv 
ill the forms of protein and lecithins, wliilst in oats phytiu 
queiiLly preilominates. The phosphoric acid of pliytin, which 
geiierallv forms only a fraction of the total phosphoric aciij, 
increases iu the whole plant to the end of the vegetative perio.]; 
ill the roots it generally diminishes. 

As regards the relation between tiie inorganic and organic 
phosphorus, the latter increases in barley, and generally in oau, 
as vegetation proceeds; in oats, however, tlic amount of organic 
pliosuhorus generally remains less than the inorganic pliosphorus. 

N. H, J. JL 


The Significance of the Lime-Magnesia Ratio in Soil 
Analyses, P. L. Gile and C. N. Ageton (/. Ind. Eng. Chevi., 1913, 
5 ^ 33 — 35 ). — Loew has put forward the liypothesis that plants make 
their maximum growth, other factors being favourable, only wlieti 
the available lime and magne.sia are present in a ratio which may 
vary from 1 ; 1 to 4:1. The authors have made observations oti 
Porto Rican soils, and obtained very contlicling results, finding that 
soils with lime-magnesia ratios varying from 30: 1 to 500: 1 are 
productive pineapple soils; that one soil with the ratio 25 : 1 is un 
exceptionally productive soil for citrus fruits and pineapples; that 
another soil, where the ratio varies from 22: 1 to 1461: 1 is tin 
exceptionally productive soil for sugar cane. 

It may be that the apparently confirmatory results arrived at 
by some investigators are to be attributed rather to alteralious in 
the soil reaction than to tlie lime-maguesia ratio. It would appenr 
that in analyses of ordinary soils the aliove ratio is of no signilicance, 
but in analyses of the soluble salts of alkali soils the ratio may he 
exceedingly important. T, S.P, 


Weathering of Soil. (i. H. Leopold {Chem. We-f.khldd, 1913, 10, 
70 — 86)'. — An investigation of the conditions aifecling the forinatiua 
of various types of soil by weathering, based on a large numbn 
of analyses of dark grey and red loams. A.J.^V. 

Two Volcanogenic Loame from Japan. Toyotako Seki 
{fjandw. YersucJis-IStai.^ 1913, 79 80, 871 — 800).— Analyses of Ueo 
loams from Tokio and from North-East Japan. The soils posses 
only a slight plasticity when kneailod witli water, and are Iriabh 
when dry. The soils do not contain zeolites, and their delicipnt 
pia-sticity is attributed to the absence of aluminium hydroxides 
to the presence of allophanoids. N. H. 3. ^h 
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Some Data of the Solubility of Metallic Copper in the 
Different Fractions Obtained by the Distillation of Crude 
Petroleum (-•ONUTAOTIN f. Isrirvri and C. I'noiioiiiscu ( Hull Acad. Sci 
Po,(i),«i)ie,l Jl-,3, 1, 19 2 .->) — The requisite petroleum wasotfained he 
fraetionating crude petroleum taken from the Moreni leserTOir Ki-ht 
fooiions were collocted, the extreme values of the h. p. beiii" li'iO ’aii.i 
3i)ii‘ respectively, each fraction having a range of h. p of^'-’j^ The 
sepnate fractions were placed in sunlight after addition of an ’exco'=a 
u! purely divided metallic copper. In general, the amount of copper 
Rill foriued increased with lucrea.sing h, p, of tlie fraction, il,.. values 
ohierved_ varying from 0022 gram [ler 100 c.e, for fraction b. p. 
lUU— I'-Tr to 3-4!)9 grams per 100 c.c. for Uviction b. p. 27,5—300'. 
.i notable exception to this regularity occurs with the riortion of 
b, p. 230—270'’, which dissolve.s les.s copper than either the precerliii" 
or siicoeeiimg traction. I Ictormi nation of tlie acidity of these fractions'' 
itlmther by extraction with alcolud or bv direct e.-timation with’ 
ilrobolic potas.simu liyilroxide, shows that thi.s factor incret-es 
rrgiiliirly with increasing h. p. of the fractions. 'The authors .are led 
to the conclusion tliat this apinient anomaly i,s duo to the presence of 
!i larger proportion of lactones in the fraction b. p. 250—273', whicii,- 
ilthoui’h capable of neutralising alk.iii, are unable to attack metallic 
topper. This vieiv is conlirmed by tho fact tint a greater (luaniity 
of bietone.s can be extracted by means of alcohol from the fraeiiou 
II. p. 23(t---L'i5’, which has been treated with metallic copper, tiiaii 
iiiiiit a frtited iViu'tiori, h. p. HJ ,) — iJjO'. H W’ 

The Composition of Iliuminatiug Gas. P.ut. I.ebkvl- and 
A. I).U1IK,SS (Gomyd. cend., 156, 7ti7-7.lO}.-Comhii,ing the 

jnlnina methods ol g.;s analy.-is with their own mctiicKls for acalvusln.- 
rmure.s oi gaseous hydrocarbons (this vol., ii, 253 1 . the authors liave 
JiiiJe very eonipleio aualy.ses of three different samples of illumiaatitig 
(IIS, and their ro.Milts, which are tabulated, e,stab!isii tlie presence o'f 
ugher honiologues of inetliane. 'Tlioir values for carbon mmioxide are 
I'laewiat ,oiver than the generally accepted ligure for th.it con-stitueut. 

W, G. 

Mechanism of the Transformation of Stereoisomerio 
sth^ene Compounds. Kic'ii.uid biotuuMnii (C/.e,„. /.eah-., iui3. i, 
-'atur/uric/i. t/e.s. h’cstoc.t, I9!2 d’ 
ts„. ■ ? Iraiisformatioii of .stable elliyleue coiiipoiind.s mio laiiil,.! 

voi,oii„, rides by means of ultraviolet light (A,. 1911 j " r,) 

. i.,ot be e.xplaiiied by the theories of Wislic. iuis, Xef, or Aschun. 
1,'u' 1 * emiceptiou of the carbon .atom offer.s any assi.-tauce, and 
iia, ,, ' now hc'en developed .so as to include cuVlrujis-i-somerism iu 
O oompomid.s. I 1 ^, 

VOL, CIV. i. j . 



i. 


ATISTKACTS OF CHEMICAL PAPEKK. 


Elimination of Water from Finacolyl Alcohol an l 
Tertiary Butylethylene, W. Fomin and A. Sochanski 
I'Jli'i, 46, 1219. Compare tliis vol., i, 3:11). — The 
^vhic:h Delaore obtained by the action of sodium on the cliion^, 
Ole^-CCFCJi., (A., 1900. i, 476), wa.s also ier^.-butylctljylbr,^ 

(yy-(hmethyl-A’’-bufcylene). Tlie hydrocarbon, “ psoudo-butylctiiylwjfv 
b. p. bC which accompanied tho /3y-dimethyl-A’-lin;vki;e 

(Couturier. A., 1893, i, 244) had in the meautiiuo been ideiiihjiii 
^y-dmietliyl-A'“-lmtyiene. J. l‘. \V, 

Preparation of /3y-Dimethyl-An-butadiene. Eadisciii- .Nximj,, 
tb jSoPA-KAUitiii. {IXK.-P. 256717).— It is found that the (,) 
/3y Mdimotliyi A^’-butadione obtaiueil from pinacone or pinacoiiu 
1911, i, 829) can bo increased to SiF;^ if the o[ioration is caiiied our, ai 
450' and under veduced piTssure. F. "M. C. M, 


Preparation of Diolefines. LAinscnK Amlln- ct Soi'A-Kauiuk 
(L), L\.-P. 255519).— Wheii inonolialojreuatcd oleilues, dihivloyciiiiud 
pavalliiis or liah-genated alc-ohols aro boated at 300 — 000 at ei'iJiiiruv 
or reduced pressures wilii catalytic a«renU, such as barium chloiidc.uicdd 
chloride. lc;vd chloride or ahuiuniuiu hydroxide, tlioy jurni-^^h satisi’u'U'iy 
yields of the coiTe>i".'ndin_<: diolc-fhics, and tlie preparatjon of isdidcu? 
by this method from the tollowinj' .<ubst:uices i.s no\v recorded, 

From (1) /iy-dibromohsopentane, CMc.Jb-CH EiAlc, (2) /^y dichlorui:/^- 
pentane, (olay-dibi umojddjjeTitam'-, C'Mc._,l>r*( 'll.yCil.^Er, ( 1) a/i-ditiroutr.-. 
■fVcpeiUanp, CH •CJl-.Dr, (5) ybrom(j-/3-niefliyl-A'-lMit}K'i)‘', 

C51e.,ICMpilr, fG^ /3-('hlyro-/3-iuetliyibut:ai-y-ol, C.Mit./.M'CH.llu'dIl, 
(7) hojn fJiC; acfctaie of y-bromo-/3iiU'!hvl'’Utan-o ol, 
OAc-ClI/CllMe-CUlh-Me, 

Avhiht /iydibromobnlanc, CllMeLh’dl Ur Me, fiuni>hi s diviuy:. 
JiesyleiiD dibromidep’ivcs ri^e to hexa<lii'nc, b. 68 — 77 ,and iliekioro- 
/opentaiie yield.* A'‘v-pC'iiLad'i<'no, b. p. 38-- 45''’. h\ M. .M. 

The Action of Mor.osodioacetylene on the Alkyl Iodide:;, 
Preparation of True Acetylenic Hydrocarbons. Pau. Lkulu' 
and Mauil's Pjco.n {('oiujit. rtnd., 191.!, 156, U)77 — 1<17‘J;.- A],iiio- 
sodioacetylcne, prtj'ared bv tlie action of acetylene on sodium »Iir^:\ilvcd 
iu liquid ammonia, wheu 'dis.solved in the sumo solvent reiulily 
with the alkvl iodidr ?, ^iiviijg the corre.'-['Ondin^ acetylene lly(ll'e!':UAi 0 L^. 
in nearly theoretical yield. The ammonia is removed by alf.'Oijidci 
with Av.aipr, the last truces being eliminated Ijy dilute sulpluuitmiciii, 
By lliis method the autlmr.s have prepared allylene and hexuiu.L. 

Preparation of Priirary Alcohols by Reduction of tbe 
Esters with Absolute Alcohol and 8odiuui anmionia, t 
CiiAm.AV {Cohipt rtmL, U'l:), 150, 102U-- 1022).— hodnuy iu iapui 
uramonia le.urts wiih p'^tcr.* ol monobasic acids accoroiug t'f '-11 
equation; dlbCUfir + 4Nil.,Na - 2!bCOXli., + 

31* + (compare A., 1912, i, 244). Coupling this \viiii bit 

action of abcolute alccdiol cUi the soditun, giving tiasccnl hydixafia' 
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ill ite turn is coavei-tcd into the coi'rcspoiidin^' [ll•im;uy iilceliol, 
(lie ttiiole of the acid being thus reduced to raiiiKiiy ulcoh‘)l ■ 

)-N H , + 4II, = 2K-CH,/OJ I + 2 XII 3 . 

Tlie ester dissolved in absolute alcohol'is poured 011 to the solution 
ol sndiiiai in arntnonia at — SO'^. When the action is coiiiploto, the 
lesiJiic is decomposed by water, distilled in sieiun, and the mixture of 
ak'thols sepaiated by fractionation. 1 he corresponding aicoliots have 
tlius been prep.ared from the esters of a mmihor of the higher fatty 
acids. d'he esters of dib.Lsio acids are .^iuiibuly reduced, giving 
.liliydroxy-tilcobols ; methyl sebacatc giwc.s decaue me diol, ni. p’ 
ij oh Hthyl phenylacetate. gives phonylethyl alcohol, whilst methyl 
fiuuamate gives, not ciniiamyl alcohol, hut the saturated pheiiylpropyl 
alcohol. pg 

New Methods of Spirit Rectification. Ili uo Jl.tsi.vo {Ckem, 
191-1, 37, 329 -l.itlj. — It has hitherto been u.sual to diluto the 
raw spirit with w.ater before .submitting it to the pi-oces.s of rectillca- 
tioiJ. It has been found in Russia, however, that better results ai-e 
obtained when the undiluted spirit is used. In order to Cod out the 
I'cason, the author has coustructed a speci.il .stilMic.id, a modi lical ion of 
ilie he Bel and Ilenninger fotin, in wltieh tiiere ate taps to the .side- 
tiibe.s .'0 that the liquid llovving from any one of the bulbs can be 
eoliocted for analysi.s. 

The results .show tii.-.i the ,tiongth of tho spirit collecting in the 
hiilli.s ii'icroa.sc.s iiiore shi.viy than accoc.ling to Ortihniim's table.? 
Ifoiupare A., 1908, i, Tdl), tin- .dowe.st rue of' increase iieing witli tho 
very dilute sidrit. 'I'lie Itnssiati inetiuid of i-..ctii;cation is tlierefore 
jiulitied. q- p 

;il-,-Diujf thylbutan-a-ol. Ai,i-;.\.\xr,i-;i! 1, th.iirKr (./. 

Clma. .bV., 1913, 45, li>7— foil).— A7/i,i// -Pa, t-Jj (‘y 
ii.as b. p. 1-18 — loti- 7-1-') lull)., I''' ll■.8719, li; Ar,si.H7, a,; l-'l0-t8.^" '' 

liyllimcthi/lliutiin-aij. t',,li,,0, obtaiiifd by ridiK-lng the above 
c-'ti-r by means of s ..iiiiiii in ahohoii,- .-oluti-m. is a vi-c-ous liiiuid, 
b. p. 114— Uo", 701 iimi., I.t, ti-82<ir. ‘l Albu. aii-l h-i-m.- a 
lo-et/aiae, Cj3llj.n.,N, 111. p. 28 21*4 'p jj p‘ 

New IJata Concerning the Oxide of Pentamethylerie 
Glycol, AdcoL.ai J. Iikmj.vxov (./. J;„ys. rh-.i. t7,s,.,. .s.m., 1913, 
45, Ity -173,1.— Since the action of iiitiie acid on pcntametliylene- 
dlaiiune gives, in addition to ptmamelhyh-m- glycol, a snull propoition 
0. an isoiiii-ric glycol, it is probable that tiie'o.xid..- ..bmiu-.-d by the 
iiiiiiof iJS'Jj, 12L‘J) by peiiLiiuietliyleiiL-tHiimiiit.' nitrite 

ar.a by the action of fsuljpbiiric acid on tho <:ivcoi prop.ircd from 
penfariiethjdyuediamine. and also tliat outairn'tl by Jfochstetter 
(-i., lim, ), 3n5) by the action of water on tiie biomide corresponding 
With tlie -iycol from pontamethyleoediaiiiine, :no uoi ciumiical iudi° 

'I (.III ,'s, f' iu'tlicr, it is possible tliat the action of sulpiuiric acid oa 
line peiitaiiitthyleno glycol may bu accoiupanie-.l by isomeric change, 

«tli ft-naalion of the oxide, t)<''^*^''''''V"t 
^Cli.,- Cll.' 
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I'he uuHiov lias therefore prepared the pure oxide by heating ptui 
methylene bromide in a sealed tube. This oxide, Cj^TTj^O, is a lii|njj 
b. p. S6 5 — S7‘5°/743 mm., DJ^-’ 0'S83, D" 0’900, «lf’ 1’4195, and o,j 
oxidation with nitric acid yields mainly succinic acid, its strucUiic 
being thus conllrmed. These properties agree closely with those 
by Harries (A., lUll, i, 7U8) for his 3-methyltetraliydrofurau, atid ^ 
may be that in the formation of this compound by the reduction c[ 
ethyl pyrotartiate, isomeric change occurs. T. II, [\ 

Development of Heat on Mixing Ether and Chloroform, 
(Mme.) l\lAUCF.i.ETand H. Makcelkt {Cheih. Zenlr,, 191% i, 22i) ; from 
UhU. >Sci. PharmacuL, 1012, 19, fi76 — 677).— Hciit is developed whi:ii 
ether and chlorol'orm are mixed, the maximum effect resulting 
equal volumes ; 25 c.c. of each liquid give a rise iu temperature from 
1 G'G^' to 39'3'\ J. C, W, 

The Constitution of Sulphurous Acid. WauF-LM 8iiu:cKi;K 
{Verh. 6’es. {lent. .itur/orsc/i. Aerzte, 1913, 126). — In continuation m 
previous investigations {A., 1910, i, 532), the sulphoxides have heti: 
prepared from symmetrical diothyl .sulphite, and iDvestigateil opuc.dlv. 
No details are given, but the conclusion arrived at from thcopiiud 
results is, that there is no change io valency of the suiphur when a 
sulplioxide is oxidised into the sulphone ; this is not in accordance with 
the chemical behaviour of tbe-sc compounds. T. P, 

Decomposition of Formates. ^VIUJA.M (EcirsxzR de Coxi-vck 
and ALiiKiiT IIavnald {Pev. (Jen. Okivi. ;mre appl., 1912, 15, 
455 — 456). — When sodium formate i.s heated, a complex mi.xtme^-t 
substances is evolved containing aqueous vapour, aldehydes (amonj.' 
which acialJeliyde has been identitied, A., 1912, i, 527), oily sub&lauces 
formic acid, and small quantities of carbon dioxide, 'flio rcMthie 
contains sodium carbonate, sodium hydroxide, and carbon. 

Sodium, calcium, barium, potassium, and lead formates are (heoiii- 
posed to a greater or less extent when treated with pure methyl alcoliol 
at its b. p. Formic acid was detected by distilling a portion ol the 
alcohol and testing with silver nitrate solution after addition of water. 
When ethyl .alcohol i.s substituted for methyl alcohol, Vt-ry litlb 
decomposition is observed iu the cases of sodium and calcium foiujatw, 
whil.st barium, potassium, and lead formates are rather more sen^itiv-; 
to the de-com}iosing action of tins reagent. 

Solutions of lead formate, when exposed to dilfuseii light during 
four mouths, are purity decomposed with the liberation of foriniu ;ui4 
Under .similar conditions, uranium formate is completely decouiposeil lu 
metliYl-alcoholic solution withiu three months (compare this voi, 

i, 333). H.V. 

Catalytic Esterification in Dilute Solutions ; Preparation of 
Ethyl Acetate. Fkkxaxu liODEOUX {C'om/iL rend., 191% 15% 
107 y — 1081. Compare Sendeiens and Aboulenc, A., 1911, i, GOD, 0% , 

ii, 1080: 1912, i, 694).— liy distilling mixtures of ethyl alcohol ami 
acetic acid diluted with water containing varying quantities of sulpliuiii- 
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a.i.l, clliyl rebate i.s obtained, the yield of the c.stei’ from given 
,,uatitities of alcohol and acid varying with the amount of sulphuric 
arid in the water. With 10% .sulphuric acid, a yield of 92% of ethyl 
arct.ito is obtained. The sulphuric acid can be replaced by numeroas 
otlier acid.s as catalyst.®, hut they are less effective. W G 

The Hydrolysis of Fats. Julius JI.tKcussox (Ztilsch. angp.w. 
Ck«i., 1913, 26, 173 170). —It is now generally ,o,cce[ited that tho 

hjtlroly.Js of fats in a homogencou.s system tahe-s place in .stops with 
intennodiate formation of diglyccrides and monogiveeridcs (Kortini 
A., 1912, i, 826;_Orun and Corelli, A., 1912. i, 40.0 ; Panto and 
Sdit.ar, A., 1908, i, 499, and others). The present .state of knowledge 
rf the process of hytlrnlysis in a heterogeneous sy.stent, for c.ratuple, by 
alkali, i.s not so satisfactory (compare 41arcii.s.son, 1900 i 904 - 
i, 674). Kellner (A., 1909, i, .337, 048, 7.59) obtained indications 
of a, graded hydrolysis by superheated steam, but uufortiuiately used 
natural palm-kernel oil, which, as a mi.vtiiro of triglicerides. might 
give mi.deading results. Tho author has investigated’ he hydrolysis of 
.simple triglycerides, such as tribenzoin, liistearin, and tiipal’mitin, 
hv heating with water in an autoclave ; after this treatment the 
tiiglrceiide had a m. p. several .legrees lower, and in the ca.se of the 
two hitter fats, treatment with acetic anhydride (during wliich “ uocto- 
hsis” did not occur ; Willstiitter and Jl.adinaveitia, A., Ihl'd.ii, 1101) 
gave a product avhieh showed a considerably higher saponification 
number than the original triglyceride. P.afm-kcniel oil e.xliihited 
similar behaviour. From these rc.sults it appe.ars that the hydrolysis 
of fata by water, and tlierefore pre.sumably also by acids and enzvmes 
lit a bimolecular prycess. “ ’ 

The author favours the view that thee.xceiitioual behaviour of alkali 
which appears to hydroly.se directly to glycerol, is due to hvdroly.si.s 
etcurriug mainly at the cont.nct surface of fat and lu.iiicons liquid: on 
nceoimt of the slow rate of dilTii.-^ion of the intermediate diglycerides 
and iiioDoglycerides, and the relatively gre.at rapidity of their hyirolysisi 
no appreciable quantity of these substances can escape into t he inaiii 
body of tat again. In the .above autoclave experiments, however, the 
elevated temperature increases the velocity of dillln.sion of tlie sub- 
staiiofs, whilst the hydrolysis is relatively much .slower, so that the 
escape of the intermediate products from immediate further hvdrolvsis 
IS facilitated. jT p .p 

C-Iyo6ride.s of Pats and Oils, IV. Tho Mixed Glycerides of 
Palmitic and Stearic Acids Obtained from Lard. Alols KCi.mkr 
(kitsch. Xahr. Genitsum., 1913, 25, .321 — :>,5:!. t'oinpare A,, 1912, i, 
too),— r.y repeated fractionation from ether, pure givceii les of 
-'Jtiiiati.(l laity acids were isolated from lard ; tiu; least soluble 
gl.vccnde so obtained w.a.s found to be a |almin hli.stcariii. and not 
tii'pladccyldisteariii as st.ated by Kreis and Uafne'r. Tristeariu i.s not 
pwcnl, in IsnT, q'|,p pa]n,ity|,ii.stearin separated fmin lard had m. p, 
u u (coir.), and differed in this respect anil also in its c i vstalline foriii 
10111 tile similar glyceride separated from niiiltoii fat; tin- former is 
lioi.i j a palmityhlistearin, whilst that from mutton fat i- /f-palniityl- 
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disteavin. The lard under examination contained about , (,f 
a-pnlniityl<iij'tearin. ami about '2% of tinoihcr saturated 
namely, ?tearyldiji:ilmitin, ni. p. 08'2° (corr.). ^V . 1’, s. 

Glycerides of Fats and Oils. V. Nomenclature of Misod 
Glycerides and the Synthesis of a Distearin and /3-Palmityi. 
distearin, Auns BroiEHandll. liTMi’Kicii {Zeitsch. Sahr. Ce.unsgvi.A[\Y]_ 
25, 35 1-- 36(1).— It is suggested that, iu the case of mixed glyccnitU.. 
wlicrc dilTerent fatty acid radicles are coinbiued with the same glycGiol 
molecule, the position of tlie fatty acid radicles should be denoted hy 
tho letters a, /3, :uh 1 y respectively. In the preparation of a-diMeAnt: 
from a-dichlorohydrin ai d polassium stearate (compare A., 1903, i, 
considerable (jtiaiitilies of tiisteariii are also toriueJ ; again, tristoarin 
and possibly stoaryldipalmibin are produced together with /3-pahiiiryl. 
disteariu vheu tlie latter is prep:ire<l from tt-<liste:u'iii and paluiitio ac'i'l. 
a-Di,>toarin has m. p. 78 5' (enrr.), .and /^ iMliuityUUstenrin has m, 
about 1)3", uml is identical with the paliLityldUteavin separated fiGin 
mutton fat. ^\.l’, 8. 

China Oil. Sr.noi:! A. !'<)K]n (./. Vhys. Che.m. .8oc’., 191;’, 45, 
2S-3 — 285). — The polymorisatimi of this oil when heated, the inriGaseii 
refraction, and the iransfonu.ation of tiie e):ooniargavi(; acid nrulertliP 
iLfluoncc of light into a protliirt with a liiglier meUing point fn’t 
explainable on the as.'-imiptiou tfiat the acid cotitriu.s cither conjugated 
double linhiugs or, as in Jilloue, a c.trbou atom witli two double liLikii!-;^, 
The ])rod\)cts o!>laiued when tlm acid is oxtdi.'cd with alkaline pcniiLtn- 
gaiialo .<^ohitir)n indicate its structure to be : 

CdT.-A'llJgATIiCli-LlKC’II-iCll^/rOAl. T. TT P, 


Behaviour of Certain Uneaturated Acids Towards Selcinojs 
Acids. Siciuun A. K"Kix (./. //i/.s'.s-. /'/c/y.'-. ('han. ■''bi'., 19i:;, 45, 
280 — 28')). — \’niioiis juis.tiurati d ulipluuic acids and, more o^piTiiuly, 
the oils containing them as glycerides, uridergo marked cli;\i;g..->‘ wild 
heated with (-oncent rated solutions of selcnicpus acid at ItHi lOnii i' liu' 
ordinary }«i' 0 ?sm'e. Tins action is most c.baracteri-tic in tlio ci'ii ’'l 
caster oil. After one to three hour?’ heating, the. oil becomes c-ouvci lu 
into a caontfhonc-likc mass of a faint red colour. Thi' produr" * 
iusoliiule in alcoli'd, ether, Ipenzenc. pyrnline, etc., but it dis^olv^.■^ ^n.k 
decompo'-iiion in boiling accfiir acid, and l^ suponitied ami darkeid'l ty 
alcoholic potassium hydia-xido. Wlicn tieatfid with uicohol (if rli'-'r 
it swells to a jelly, wnich can be reailily pounded to a pa>re iUid, iitiu 
ovaporalion ol the a!i-)!iol or ether in tlie cold, j-‘eiiueod to 
After beiT’g ^v;^^ll^'l to ivjiiove any excess of s*-l(u.uous .'leid oi c.-i.-.f! 
i)il, tlic j.'ow ler has the iodine number 59'b uml the ^aJ:)Dtlitu^\U^''. 
iiumUo' Jd8'5, tlie coire.^ponding numbers for custor oil laing vj 
ami 18') n-'j eetivelv. Tlic suli.-tancc cotitain.s .^eleniuii), aed 
piC'.'^i.'uee if il'iubic linkings uiid tlie sin, ill dillerence lutwion !' 
saponific.'iiion nutnber .iml.thal id’ the ni-igmal oil indieulr ii 
diil'eieiit from tl;e ‘•I’m-iis" ol)laiiJed by the aelion ot sidflaii si u 
ictia-chloridu on Un>ecd and other oils. f- 
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Formation, Decomposition, and Transformation of Glycollic 
Kmtl ]Jauk {/ier., 1913, 46, 8D2--Sfj3). --\t is fomul tliit tlio 
of oxalic acid to jjlycollic acid which can be effected by 
elccirolyfic reduction with load, or les-; well with platinum, caibodes 
(A., U'OS, i, 600), also occur.s to some extent when a solution of oxalic 
with formic acid is submitted to the action of lincly divided 
(■liodiam (Scliade, A,, 1908, i, 136: Hlackaddor, this voL, ii, 36) or of 
jdatinised platinum foil, i'ho metal causes tlio decumpo^ition of the 
I'oriiiic acid into hydrogen and carbon d:oxi<Ie, the former of which 
eiTccts a reduction of the oxalic acid thron<,di glyo.xylic acid to glycollic 
acid Siiiiill 'piantitios of the two lust substatices can 1)6 detected in 
tlic linal mixture. 

In the presenceof coloured metallic snlts, 'rlycoilic aciil is affjcied by 
iwpivure to the light of a fjuarlz mercury lamp, being irutly con- 
vened into formaldehyde and foriuie acid. The following salt.s, copper 
•.iilph tU', ur.^nic and uranous sulphate>, and ferric sulpliate all exerted 
thi^ clfcct, but the Hrst-naiued was ]ea>^t active and the la?t-ijained 

\\ hen tubes of nuartzglas.s containing aua<'iU'jou.- solution of c.ilcium 
rrlvo'dltitc or of a mixture of cakaum glycollaie and calcium in-ilate 
jue siibmiKed to the light of a '{uai tz-mcrcury lamp for oue hundred and 
fi->rty hours, a certaitj amount of calcium citrate is formed (compare 
Ci^niiciau and Silljer, A., 191 1, i, olO, GoO) tlie same condonsaiion to 
citric mid occurs who) ^aturaU•d solutioirs of c;ilciuui glycoliate or 
oilcE^iiii lualate, mi.xed with one anil a-half iime.s llmir bullc of 
< unrated lime water, are kept for a few days. Although it was not 
po-.dble 10 prove the presence of a iiialate in tiio .‘oiutioii of calcium 
gh'Ciillate alter exjio.-ure ti» light, the accddmital growth of a mould in 
;i solution of c.ddniu gly coil ate cau.soil ilie formation of minute crystals 
of ('{Iciuiji uialatc. 

1m coruic.vion with his view that oxalic acid is the t;i>l product of 
;tshiiii!:itjon of carbon dioxide in plants (A.. 1908, ii, 780), the .author 
<]t‘av> attention to the luaiimr in which the .;bj\'e re.^uks render 
o.vaiic add a pos.'ible origin of t-iic cnrumon vegetable acid" ; furlber, 
by its ."{.i^Mon into formaldehyde and formic acid, glycoihc acid may 
po.“il)ly be the source of the sugars. IX F, T. 

Method of Preparing Ethy4 '/-Chloroacetoacetate. Dj.uiTKr 
K". A i.i'XAKoiiov {l}'v/\, 1913, 46. Ingl - -]!)*2-tp — l'>y ;;u' iuto'.-.vction of 
Dvi^oirsiuin powder with ethyl a*chlnio.\cel vie. :i ci.mdcn-Ait.iou product 
ct two !);ohvuie.s, t’ll_,Ul-(.V-*Ki).i >. ih, formed, 

wiiich is dec«)mpo>ed by water into ethyl y-eiiloro.urto uvtato. This is 

cuiytii Ir.'-s 0)1, I), p. lOi' 14 Uiin., giving a rod color, uiou with fen ic 
ciiloi’iic. 1)^ 1’2K>7, •«,. Tlie copipt-r .<ah ci-v.-toliio-v in tluii, 

p.ik* gree;’. needle-;, m. p. li3S---l'.i'.i idieeomp.). id 1'. A, 

Action oi Oxalyl Cliloride on Several Organic Derivatives. 

i-.ici.w d , Iamuini: 1913. 10, 'Jll •gjt.. Coinp.u'e 

''■U'Aii- :.;ai I li-ber.jiaim. //•'r., Lsnp. 2. »'78; ^vi'idiiig-’i'. Ipos. j, 
■';|D i, 79(i, ;hO; i, pur; .uid iaduv. T,. 

l9n{ ; J .ieiiermanu ;uk1 Z'UtVa, A... l9lL. i. 'Jil'J ; 
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Lin))ermatjn. A., 1911. i, 656; 1912, i, 464; Bornwater, A,, Hi]] j 
616). — A siimmai’y of work on (he reactions of oxalyl elilnrii]^ 
previously published. A. J, \\* 

Solubility of Thorium Oxalate, A. Oolaxi {Covipt.rend., loi ] 
156, 1075 — 1076. Comp.are Wirth and Hauser, A, 1912, i, 827;, 
studv of tho solubility of thorium oxalate, alone or in the procrnceof 
oxalic acid, in hydrochloric acid at 17° and 50°. For varying concvnhtv 
tions of hydrochloric acid, the amount of oxalate dissolved is 
pendejit of the amount in contact with the liquid. With modoiritel^ 
strong anid, tho oxalate is converted into cliloro-oxalate with tb 
elimination of oxalic acid, which consequently diminishes tlit? solii- 
bility of the ehloro-oxalate. The solubility of the thorium oxalato m 
hydrochloric acid i.s greatly diuiirii<hed by the presence of sind] 
amounts of oxalic acid. AV, 0. 

Preparation and Properties of the Ammonium Salts of 
Some Organic Acids. LkKov McMastkr {Amer. ('hem. 

49, 2i>4- 30]). -Keisor and Mcilaster (this voL, i, 218) 
described a method for the preparation of normal ammonium salt-; nf 
dibasic organic acids. In contimntion of this work, amtuoiiiniu 
mr}\o)>aU^ succinate, inr^laU,. iariratf, pldhalate. and 
been prepared. The ineUiod has also been used for obtiiniug ilic ?al:> 
of ceitoHi monobasic acids, and ammonium propionate, i.so6uP/r(Vh, 
vahnii'Ue, benzoate., and chnamate are described. il, (1, 

Crystalline Form and Optical Properties of Magnesium 
Malate. 0. f. MoKOjTiiKi.NA (/inll. Jco’/. Sci. >'i. rHer^houry. Ih]:', 
225 — 23()/. — ^^^gnesinm iinlate, Mgt2jll.,<'-.5i crystalli,»cv ir 
liejtiihedral forms of tJii‘ rhoinhie sy.steiu: : c • • ('‘7176 : 1 

(compare Traube, A., 181)9, i, 4S-t). The etcdiod (igiircs and opiid 
properties are descrilM‘d. T, 11. P, 

Tetrolaldehyde (A'' Butinal) and Some of Its Derivatives. 
Paul L Viguikie (Aj/n. Chi/u. Pips., 1013, [viii], 28, 433 — 530 ).— \ 
rcMimh of (he work aceomjdishcd, and alieady abstracted, on drh 
subject since 1908. T. A. H. 

Catalytic Hydrogenation of Acetone. A. L.\ssif:uie (('owp. 
rrnd., 19)3. 156. 795—707. Oomp;»re flallcrand lja>sicur. A., U'ht;. 
355). —Tho hydrogcnatioji of acetono by the method of Sabatier aul 
Sendcren? at trunperat-nres above 2()0* yields neither f.sopropyl alcolici 
nor a I'inocone, but the puincipal product is nietl^yl ?','«ol)utA] kettirs-. 
together w’itli a small quantity of valeronc and some still more 
condensed products. "W . L. 

Migration of tho Chlorine in the Halogenated Ketones. 

K. \'}\.h\^vACoin]d.rtiwL^\(W.\, 156,793 ,!).}. (.V)iii|iare 

vul.. i. 1 1 ). — By the chlorination of nict liyi ethyl ketone in tin' in'esci.i’' 
of water, and marble a mixture of three ch!oviii;ited ketones is 
T!ip; smallest fraction is dichloromethyl otliyl ketone, h, p. si 
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mm. Tho second and largest fraction is chlororuRthyl a-chloro- 
etlivl ketone, b. p. 165" (compare Vladesco, A., 1892, 424). ’ihe third 
^„iistiluent is methyl a-diohloroethyl ketone (compare Fa^orski and 
l><hont, A,, 189"), 497). On heating dichloromethyl ethyl ketone witha 
i,,i.yfurft of hydrochloric and acetic acid.s on a water-bath for six hours, 
.■i0 , of it converted into chloromethyl a-chlorocthyl ketoue, one of 
l}.p rlilorine atoms having migrated. Increase in the amount of 
j^v-Jrorliloric acid in the mixture facilitates the migration. W. G. 


Reduction of Acetobromoglucose and Similar Sub.stances. 
jusoiiER and Kaki. Zach {/iitznngshe’-. K. Akad. HVss. Berlin. 
19b>, 311 — 317). — On reduction of acetobromogluco.se by means of 
••liic dust and acetic acid .it the ordinary temponitiire, a crystalline 
(omround, ol)^ainpd, together with a ujoleetile of acetic acid, 

Tije new compound, takes up two atoms of bromine. On 

Inalrolysis three raolecules of acetic acid are ciiminated, and glucal, 
C llA'V ^ •''oluhle viscid syrup, h. p. 170 — 18.!i70'2 mm. pressure, is 
, vanned. This behaves as an aldehyde, and forms oily hydrazones, but 
]]rt osiw.oncs. It decolorises bromine in aqueous solution, and is 
decomposed by acids, giving nn intense green pine-splinter reaction 
^vlum iieated with hydrochloric acid. 


I^iovisionally the formula * 


-CH(CHOr 

Aietobroinog.ilactosp an*! acetobromolactose behave similarly wlien 
reduced, but only oily prodiu'ts were oltTaine*!. 

Ace-ioglnml has m. p. ">1 — .j5^, [uT),' - 13‘iV2'-’. R, R. x. 


Phytin. 11. M. Adeus PniMMFK and U.mmlo A. Page {Bioclmi. 

RM.?, 7. 157 — 174). — Inorganic phosphates in phytin can lie 
(wtiit.atcd by precipitation with ammonium molybdate in i^emi-nnrmal 
nitric aci'i at room temperature. The calcium can be estimated by 
|rreci}‘i<at4on as cah iuoi sulpb.atc, Imt not as oxalate. The magnesium can 
ilieii he estimnlcil as pyrophosphate. There is great dilliculty in reniov- 
iii" the calcium from phytin in the prepriratioii of phvtif, acid. The 
}ie!<l I'f inositol on hydrolysis of the latter is not (piantitative ; there 
IS p!>ssihiy another organic, con.stituont in phytin. AV. li. H. 


Transformation of /-Arabino.'se into f-Ribose. Wii.LiA>r 
-WiAi’io. V.4N Kkfn.stkin and .Ia.x 3. Blaxksma {('hoin. W^-dJdnd, 1013, 
10, 2i:,l — 21 4). — Heating \Yirh dilute aquerus sodium hydroxide partly 
cenrf'rts / arai.iinose into /-vibo.se, the presence of the latter in the 
)!i!.\inve being jiroved by oxidising the two pentoses to arabonic acid 
aixi i-i))c.nic acid, converting these aci'is into their piionylhydrazides, 
ui: l sr j.arating tiie liydra/.ides bv fractional crvstallisation, 

A,J. \V. 

^ Action of Hydrogen Peroxide and Ferric Chloride on 
^tardi. < >. iJuRiKux Soc. chim. AVA/.. I1M3, 27, Ob — 07. 

‘‘'iiiuii.. .siMiherg and Miura, A., 1011, i. O’ba ; (bHber. 1012, 
i. i-.e}. llydrugen }>ero.xide solution doe.s not hydrolyse soluble starch 
liy rernbach's metliod at the ordinary temperature, and the 
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same is true «.>f colloidal solutions of iron or of inixturos of tiic-ij twf, 
prodiK^ts. Similarly, n. solution of ferric clilciride does not 
starch, hut wljtii used along with hydrogen peroxide it 
hydrolysis at an appreciable rate, which i»icreases with the 
of ferric chloride employed. The results of experiments desigiir^j 
test tiie iuniuMiee of various factors on the reaction show that rij,, 
(|u;u,lity of redneing substances formed depeotU on the qnanii;, /,: 
peroxide, used, and tliat the acidity of the mixture increases witii t;,-. 
quantity of rodacing substances formed. The hydrogen perod.';^ • 
(Iccoiuposed, but no oxygen i.s evolved unless the peroxide is piTN ig t 
excess. The iron remains in the ferric state until hydrolysis is cotjijiicr.. 
wlieii it suiter.' reduction, the reducitig substances disappearing ic 
same tinio. -Me isuroncnts of the rate of hydrolysis show that ib 
j eaction does not follow the logaritlimic law for a iinimolccnlar iriu tior 
Tlyib'ogeu pero.xidc reduces tiie rate of hydrolysis of shiviii liv 
diastase and docs liot undergo decomposition itself. T. A. 11 ’ 

Starch of G-iiitinous Rice and Its Hydrolysis by Diastaso, 
Yosnio T.\naka-(7. Jn-J. K-tij. ('hAm., IIHC, 4. 57S-- 581). — Thu si.'Htli 
of glutinous rioi; ifi c)i;ira(rri'ri.''cd by giving a red coloratioti witli 
iodine ; the micru.'coi.if characteristics of theso .'tavch gramilcs .ud 
the liydrolvfed prO'hicts «lo not appaia-ntly iliffer in any w:vy tiniji 
those of common iic>' >;ar;“li. The staivli of glutinous rice docs m' 
contaiu amylodextrin, erytlirodcxtriu, or the .special proteins wiiia; 
liave prc\ iouvly been consnleied to l>e the c luse of the red iodi ue culoi:;- 
lion : nor does it comau. any of the common siarch, which give.s a 
colour with iodine. 

(Ilulinmis lico staj’ch is, moreover, rapidly hydrolysed by diastuH':.;. 
dextrin with t’he ptoduciion of a le.s.s amoinif- of malto.se tlian in ih; 
case of equal qu intitie.> of potato or common rice starch ; the aiui..-; 
considei's ihaV; gliin'nons rice starch contains a larger aiiiouri o: 
niuylopcatin, or some riualogou-s constituent whicli pro<lace.s a 
that hydro]y.se.< more >ifiwly witdi diastase than docs that from oihitturv 
start-li. 

It is prob.ible tiait tlicie sire many other cereals in Nature cchta.- 
iiig a :-iijji!ar varituy of .'.tarch, its prcscc.ee having been nou'd ii: 
glutinon.s milicr. glu'inuus I'ankuut inUiacn'tns}, I ., and in An'h'Oj'i'pi-. 
!<orgh.Hni. Tlic scpniaiion of glutinous from common rice i; 

compurativclY ^ini}<]c. as the former is opaoite, the latter traii.slui rij;. 

K. M. C, Y. 

The Acetolysis cf Cellulose to Dextrose Acetate. l!l•;uM\^.\ 
t^s'c [^V''rh. Aerzt.A., T.il.'), TJl 12b). — ’I'i.t l;.'s 

prodiH-i of ilic aci'{y)ati<.n of ccliulose i.s ccllobio.se octa-acotatn ('oi.qvue 
A,, lbl2, i, ti8('p which is rca'.lily obtained in a. pure cry'' i 
condition v-'ln-n a rii.xturo nf 0 grams of cclhdose with 2') c.c. I'l 
anliydride ai.al 2'-”> L'r.ims of conc-entrated sulphuric acid is kup' i* idc 
room tcmj.e'.v'.litic foi- stmio days, or even weeks; the yield i' 

Tiie ruiu-Uun preen.-is hirtlier oji waruntig. I'^or example, a jiiixur.t; 
Ilf .b -tam.- ».!' tcllulo'c, :h» c.c. of .acclic aulivdiide, 20 c.e. nl uhii.il 
iic<-lic acid. gr.-iiu'- of conccnl rat(Mi sulphuric acid when 
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till 00 45^ «o longer gives ccllobiose o(rta-ftcot;itc ; by cxtrac- 

.jnti ether, a syrup consisting of a mixture of dextrose penta-, 
tri-acetates is obtained, which by fiirther acetylation can be 
JIT, ^.formed into dextrose a-penta-acetate, rn. p. 112’, and a rotation of 
ylh] -7^. The same product can be obtained directly from celiohiosc 

^x'tA-^icctato. 

tho results conRrm the conclusion already drawn by 0.-?t anti 
Wilkening that the cellulose molecule is built u{» L‘xclu>ively from 
residues. T. S. P. 

Nitrocellulose, il. 'rEr)KS(:o {Zf.iUch. 
pi]2, 7, 174 — 477). — Atj account of uuinerou.s expoiuueuis on varioti,- 
liiclhods of preparing nitrocellulose, with special regard to the varying 
niuo-'cn content and .'stability of the proiluefcs obt:iitio«i und-tr different 
I'ouditions, such as varying the relative concentrations of the acids 
emplovod, tho time allowed, and the temperature at which nitration 
i.-cniried cut, and employing difforont forms of eeibilo^e lor the 
exjieiimeuts. P. tb M, 

Soil Humus. Siiermax Leavitt (./. JCug. ChAm., liilJ, 4, 
(Jill ._(,;04). — Two methoils of prcpaiing samples of Iminus arc fully 
lieM'rifiod, and tho following facts are e«n))iiasired. 

(1) Two methods were oujjdoyed for the removul of clay : (o.) Muoers 
lUid Ham]>toii’s method; (6) mecli.iuieai separation, without evaporaiiou 
t;^ rlryness. 

(^) Indications were obtained of the relative liehaviour of ferric iron, 
hrrous iron, and calcium in tho retention of humus from water 
solntioii. 

(3) Protein or jTotoindike snbstanc'e.«; were pi'e-ent in tlie linnins 
cxamiiH'.d. 

(4) A siiircb*like substanec was piesmit which can 1-c hydi-oly.-ed b}’ 
iicids, aL-<C‘d on by dia^tasc• with sub-.e(p.ienl acid i!y.Uf.lj,sis, un-l both 
j'racC'ssc.< g.iv-.' reduciiig sug.tis iti coJiipurahlo amounrs in ail .-aniplesof 
lmt5iu> examined. 

(a; thii’of these reducing sugars was ob( uned in crv>Ullii:e form, 
but iia' not yet l>een fully identihed. 

(6) Pento-ans were ]’rtsei\t in upprecd iblc ainouii:.' in ull .saniple.s of 
humus exaiiiit.ed. 

(7) Niirogen, pre.-ent iirobably a< an amiim-acid, \v;i> fonml in tiie 

1' , hydrochloric aci'l extinct in all suiis F.\*auiinc-l by tlie oihcial 

}!iclijed. P. 0 . 31, 

Action of Hyj)Ochlorous Acid on Tertiary Amines. J.ikoi; 

MKisr.\in:iMi:K (AVr., llMo, 46. lldt^ — Ubli, '>Vi!l.-t,it tcv und 

i.^lauer (A., IlH'd, i, -laS) have shown th:U diallivlchloioamines are 
tcMiifi by liie ai’tion of liypordilorou? acid on Icrti.iry amines (compare 
abo li.ant/'cli and tlraf. A.. Ithiii, i, C>7j). Th.e autiiovs li.ive applied 
till! rcac’tKUi to simple imtiary amine.-, and are led to tlio Coixlusion 
ttai ii triaikylaiiiine dicliloriui* is lirst tinmcd, wluch rapidly dccom}Hi'Cs 
''i’a eiiiidiiajioii of b\'dio‘;en ciiloride aceoidiog to the >clici!U! fi)!' 
"i'“^'l)iyhimiii.- : (i) t’!.. XtCMAri 

(li) N(C1 l.U'l., - + ] U'l. 
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Dimethyljneth 3 'lpne ammoDiiim chloride becomes transformed 
formrildehyde ami dimethylamme hydrochloride, the latter 
reacting with excess of hypochlorite, yielding ditnethyJchloroaniinp' 
This explanation differs from that given by Willstiitter or ITantzsrh 
that two molecules of hypochloroiis acid are required for each molecule 
of amine instead of one, and thus accounts for tho fact that 
and Iglauer obtained the best yields of chloronortropidine only hv (ho 
use of two or more molecules of hypochlorous acid. Fiu-Mki- j!- 
involves the formation of aldehydes instead of alcohols as sccondarr 
products, and the production of large quantities of formaldehyde nr 

acetaldehyde during the action of sodium or calcium hypochlorite ci 

trimetliylamine or triethylamiue has been experimentally provpfi 
Such aldehydes mu-^t be directly formed, since, under the conditioDs 
employed, alcohols are not oxidised to aldehydes. The assumptiun 
the primary addition of chlorine appears at Hr.st sight to be improbable 
since free chlorine does nut convert tertiary 4amiDes into dialky]’ 
chloroamines to an appreciable extent. This is explained by tho fact 
that two molecules of a tertiary amine are converted by one molecule 
of chlorine into a mi.xture of the hydrochlorides of the teitinrv and 
secondary aminrs : 

2N(CH,)3 + Cl. I I r^O = iN Me JLCI + NMoaHCl + CH^O, 
and that free cldorine does not react with .^alts of amine.s in iho saine 
manner ns with the fjfe amines. 

>’o action occurs wlien the hydrochlorides of triniethylamiiie oi 
trielhylauiioe are mixed with aqueous solutions of free hypochlorous 
acid. With the free amiues, dialkylchloroamines are formed in smsll 
quantity. Good yicld.s of the latter substances can only be obtained 
by employing sodium hypochlorite or, better, bleaching powder. 

An aqueous solution of triinet-hylamino hydrochloride was adder! to 
a cooled sn.epen?ion of bleaching powder in water. On di-stillation, ;i 
mi.xture of dimcthylchloroamine and iiiethyldichloroamine was obteintd, 
tile latter being derived fron> deoompo.'-ition of the former. Tonu- 
aldehydo remained chiefly in the residue, and was identified ly 
precipitation with p-nitrophenylhydrazine. Good yields of chloroiminp 
were only obtained when a large excess of bleaching powder was used, 
Emplciyment of sodium hypochlorite led to similar results. The yields, 
however, were uniformly le.«s, and the best experimental conditians 
less readily a-scertnined. Nitrogen, nitric acid, and tetriUiietlivl- 
ammonium chloride weie not formed. , 

Triethylamiue hydrochloride in aqueous solution was simiUily 
converted by an aqueous suspension of bleaching powder iuto ft 
mixture of diethylchloinaniine and ethyidichloroainine, wliicli possibly 
contained a small quantity of chloroform. A large exce.ss of hloiciiinL: 
powder was necessary, .'^ince, otherwise, tho yields of chlomaniiDe 
became very small. On the other hand, a portion of the triethylanjiitf 
became then converted into diethylaminc as was shown in cxpcrinient? 
with .“Odium liypochloiito. 

Ti-iethylamino hydrochloi-ido di<l not react with chlorine waUi', 
which. Iiow’cver, was decolori.sc-d by' dimethylaniine hydrochloride. 

I'ho reaction between triethylaniine and chlorine water has heeii 
investigated. \\ hen the former was distilled into the latter, smalhi' 
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,,uanfities of dietb_ylamiiie hydrochloride and acetaldeiiy.Ie wero 
obtained than arc required by the equation : 

3NKta + Ol2 + H20^NEt3HCl + NEt,iI/Jl + 02H^(). 

The authors consider that acid is formed in by-reactions which 
auivei tb the tertiary amine into the corresponding salt, which is not 
acted on by chlorine. In a subsequent experiuieut, in whii:h the 
amine was added in one portion to the chlorine water, a somewhat 
larger amount of aldehyde was detected. H. W. 

preparation of Betaine from Molasses Residues. Karl 
{Zeiisch. Zuckerind. Bohm., 1913, 37, 339— 341).— To obtain 
betiiine the evaporated molasses residues are mixed with an equal 
volume of concentrated hydrochloric acid. After cooling, the alkali 
chiuridos which have separated are removed by filtration, and the 
tiltiate evaporated in a porcelain di.sh. The volatile organic acids 
and hydrochloric acid pass away, and humu.s .siibstance.s are precipi- 
tated. These are also filtered off, and the residue further evaporated 
toa thicL* syrup. This is dissolved in water, filtered, decolorised by 
lueaim of charcoal, and concentrated, when betaine hydrochloride 
separates out in a nearly pure state. E. K. A. 

Cliemioal Reactions Brought About by Sunlight. Dojirnico 
Q.oassim {Ch&ni. Zeuti'., 1013, i, 15o— 154| from Gioyu. Fd/'ni, Ciiiin.f 
11 ) 12 , 61, 430—444, 481 — 491). --Acjueous solutions of some mono- 
aiiJ di-basic ainino-acids have been exposed to sunlight for three or 
four days, then treated with an excess of niaguesium oxide, and left 
^vTli red litmus piper. This soon became blue, whereas solutions 
ivliich had been kept in tlio dark were without action. It was shown 
that glycine, alanine, .asp.avagine, aspartic acid, and glutamic acid 
gradually decomposed into the corresponding aldehyde, ammonia, and 
cirhon dioxide. ” J, (j, "W. 

Synthesis of the Natural HydroxyproUne Present in 
Proteins. Pyrrolidine Derivatives. IV. Hlu.man.v Leuciis and 
Joseph h\ Brewstek {Bey., 1913, 46. OSb— 1000).— Tho preparation 
of hydroxyproline has been inipioved by treating aS-dichlorovalero- 
liictonc with ammonia instead of 3-fhloro-a-brouiovalorolactone. 

y-IIydroxypro!ine-(«)'pheuylcarbimidc is resolved by means of 
(|uiniiie, The synthetic /-y-hydroxyproUne derivative has fal^' - 37 0^, 
whereas the natural product his [aji,' - 37'3-. Thi.s synthesis coriliims 
Uie y positiou of the hydroxy-group and the structure a.^.sumed for the 
naiuial liydroxyproline. 

Ihe plienylearbimide of hydroxyproline-(fc) is also resolved by 
moau.s of quinine, the ammonium salt having [u]i, ±45'7t^. The active 
acid could uot l)e obtaiued crystalline, but the corresponding hydantoins 
ovystallise without difficulty. 

fo convert the v-hydroxyproline-phenylcarbiuiide into the corre- 
^pomiiiig amino acid, healing with concentrated hydrochloric acid in a 
ed tube^ at 95^ is necessary^, but the product has lo.st it.s optical 
lo preserve this, the heatiug is carried out at 95’ with 
ammonia, when y-hydroxyproline and plienylcarbamido aio 
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(itnaiiiei-l. 'I’iio synthetic ^hydroxyproline lias [a]i’,’ -TG’i)", wIi.k;^. 
the only value avaUable for the natural acid is - 8!^’. 

'Fho quiitine salt of hidro.Gyproline-phmylcarhvnhh crystallisi s 
neetlles or thin pris^ms, m. p. 2()G — *209'^ (decoinp.), [i]„ - 37’2\ 

'I'he curre^pondinp; hydantoin also crysta!H^es in needles or 
prisms, in. p. 1112 — 123‘\ [a]l7 - 50'4^. 

l-y-Uydrojyiyrolhie-i'henytcarhimide-ip.) has m. p. ITo*^. 

Tiie corresponding denvative of y-liydroxy proline- (6) docs uc^ 
civstallisp, but the hydanlom forms lustrous, oblicjuo prisms, in. p 
i:dJ-158^[4V -55-i^. 1^'. F. A. 

A New Amino-acid of the Composition r,,llj.,p2N Obtained 
by the Total Hydrolysis of the Protems of the Nerve 
Substance. Kmil Ar;i)i:Hii.\u»KN and .Aiituuk Wi:il {Z<iiUch. phyml, 
(Jhim., 1013, 84 , 30—59. Comp. ire A., 1912, ii, 1101). — The leiieiiie 
fraction of the products of the complete hydrolysis of nerve pioteiu^ 
conluius an amiuo-acid. C,.Ui"0.,N, differing from eitlier leucine, 
01I.Me2*Cll>Cn(N H2)-C0,H, 

or isoleucine, ClhMelCi*C>l(N l!.,VCO.,U, which is regarded as(^fl■;ulli!lo. 
hexoic aoid, 0H3 ’[CH.J.aC> 1(NI1 o)*C 021I, and termed e.ii'iiiie. '\'\\v 
eNistence of this isomeride in the nerve proteins was suggested 
'i’hudichum, who did not determine its constituiion. It is probable tijut 
it is present in other proteins. The ester of </*(:apvin6 has b, p, 
01" 12 nun. il Cupriue it>elf ha.s deoomp. 285^ [aJi'.'-bC'oH'^ in waur, 
and 20';,, bydrochloiic acid, and tastes laiutly siveet, Tlic 

eoirespondiDg hy'iroxy acid crystallises jn long, iour-nngled [ditvs, 
in, p. 57^ [a]u - -I’OS b The same acid prepareti from the sytithteiic 
amino-acid forms .slendi'r, needle-slja[»ed prisuis, m. p'. CG^, [a]i;;-2'l' , 
whereas the correspondiiig hvdro.w-acid from /-leucino has in. p. rl , 
[a|r;'-16-37^b ' ^ “ K, K. A. 

Compounds of Guanylcarbamide and Guanylguanidine with 
Dextrose. Lroiohi) 1vA1»(J?kuc:rk [Chem. Z&iLtr.,\^\2, ii, 10G3 — IjOI , 
from (jderr. ung. ZeifsiL Zucher-Ind. Lnmhc., 1012, 41 , 745 — 75i‘). • 
OuaDylcarbamide (dicyanodiamidine) formsac/i^onc/e, 02lf70N/.‘’l,llLU, 
which is obtained in thin, (olourles.s leaflets by evaporating the 
tion in concentrated hydrochloric acid over lime. Tlic aqueous .sohiticfii 
is neutral, and when n-ndcred alkaline and boiled with a few drop'> of 
copper snlph'itc .solution, develops a violet colour and deposits a I■u^e• 
red powd'-r, .p.-.N/'-u, on cooling, Guanylguiuiidino (biguaniile.i, 
may be purillcd by recrystalli.sation from alcoiiol (compare Ilaiiibingei’ 
and Dieckmann, A., 1892, 737). 'I’ho cliloride ha.s the formula 
<A.H,,N,C1.. 

The cidoi'idfcs condense with iie.xli'ose in alcoholic solution, (jiiaivj’- 

Cii I’huin idt-dtxtrosc, 

'jn-cip-[Ci[-on],-cii:N-C(^’H)-^^'n-a)-Nip,iic!, 

forni.s slender, micro.scopic needles, m. p. iu7' (d»-eomp.), af','-i-0'2 (2 
solution in alcohol, 2-dcm. tube), which reduce Fehling’s solution at;'i 
re.'fMit'd ti) the above test for guanvlcarbamiile, (Piuinylijuaid'lw'- 
dextrose, OH-OU./[CH -Ollj/CII IN-C'fN n)-N 1 1 -(.’(N 1 1 )-N H.,2 Hl'l. 
forms .'-mall needles which sinter at 1 1 G ', have a bitter taste, reduce 
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solution, juiil jijive roil iieeillo.- i- i|>riil..i ''Mt.id<! vu][iliato 
^v,;ii iiiiniioiiiaoal copper sulphate. A 2", ni'-oliolic soliii ict; \u a 
tube gives u'f,' + Ou)'^. J, i', W. 

Action of Sulphuric Acid on Dicyanodiatnido Correction. 
lawiOLM {/itr., Iblo, 46, l2iy. Comp tie rCis vo'., i, 2.32). — 
■ft,,' torniula for rlieyaTiodianiide was sn^r^csied bv li.iailn'f>n''r (A., 
yOT) and not by l*ohl, and the i tdinaii.ii to ^uauibirai was 
•uramplCheJ by lUmbei'ger ainl iSeeberg.-r 

J. C. \V. 

Colour Changes in Solutions of Cobaltotis Tiuecyanate. 
[[y.'u WKKNiCKK {Anal. ^oc. Vkim. Ar'jentina, lyl.’b 1. 2 -32]. -Pure 
cobaltons thiocyaoato was obtained by the action oi nn oi the 

ji'Jphato on alcoholic potassium thiocyauate, and. r«rpeatKl e\u letioii 
and rrystallisaiion of the cuirilt sail- by nlcohol. lixva of tl.e 
cotalucUvity and viscosity are given. The pluiii'.'nicri.i ci coloui -! Ii oige 
iU'ti in general similar to tlio.^e shown hy thu chloride. (b !h 1.. 

Reduction of Sodium Nitroprusside by Ky'drogeii Sulphide, 

!K)Mi:sk:i) VKM>iTOiU {Adi Jem !. I'd I b, vj. 22, i, Ib'J PiT. 

Cuiaj'aro A,j PJOC, i, 48b). — The reducrion wis f!lrct»d iiy the action 
J an e.xcuss of liydrogen sulphide on a Iny, ‘ohuiou <J' s<»(liujii nirvn- 
pru'^ide kept on a water-bath for live or s:.\ hour.*. Hydrogen cyanide 
i< ccolved, and ultinuiltdy iheic rc^!Uts a s.dution jot' ni'rosiilpliide 
atid I'erroeyanide) and a prccipilaio (ot sulj.h*i’- and complex iron 
(‘y;iii''g(m coi)»j>ound>*}. As lo tiio .‘■uiiibio jiuduci', 1"0 pait.s or’ 
iii(ro}>ru.-side yield about Jd }'arts of tin.- tdtrui'uljdiiJ.o. X^Fo.jyOj.S.j, 
iind about 42 jiarts of sodium i'crrocva.nidi-. the vcilowi.'^h-wtiiie 
l.vtuilutaN) bc(’omes bine on (!Xposiin.; to th.c :dr ; the vioM of it is 
about bd'Vi of the nitruprussiilo t.-iken. WTe.-si it i?. iiiMifci with warm 
coucentraced Iiydrochloiic .acid, a hiiuj [lowdor rcniaii" undijitdved, 
whil.'t the >oliition contain.^ a >un-.t;ujc • w;>i. !i <-au lie re- 

['lecij'ilati d with water. It is vuK-eri.aih uhelii-.i' li'O eil'ect.s 

ii st'paraticui or imhice?. .a fm-tiier ri'aciii-n. Tiic original crude 
petijiitate seems lo have a constant couipo-iiioi’. 11, V. 8. 

Vinylcyf/opropane «nd it* Derivatives. XiCi.i.Ai •!. i 
and -V. l)o.i.rKii.NKo {J. Jluaa. rv..'. ‘'lo. 17b — l^l). 

—ily various methods Cju>tavM:n (A.,, IbbO, i, ih'b‘i lium 

vmyltriiiuuhylene an iilcoiiol, b. p. 115 — Hi- . iit;.- ak-olioi is of 

U'l'Lia.ry chai-actcr, and from tlie value of its cpiical exakation and 
from tile fart that ir.-' boiling point e.Ketcds ll.at ol '.bnrHhvielhyl- 
cai'liinol by loy wliich is al.-o the dill'erenLe i.ietwt-eu -'k' Luiling 
peiius of /j-inethylbutyl alcohol and fy'c/ivl.iut'.Toarbii'c-h 'hr uuthor.s 
roikdnde that it is probably l-iiu-tlivkv/c/'bbutnvi-l-nl, 

and. not 1 ethylcyc/opropau-l-ol. 

i.he alc-oboi is converted by the action of liYdiiodic acid, iiisi into 
the iodido, b. p. 50122 mm., 53 yilo iiim., I);' I'Otb!, atnl 
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siibsequeatly into the iodide, O^TTjyL. tleduction of the iuliit, 
CjHgl, by means of zinc dust and acetic acid yields (1) gt/i/y/cv.-iu 
C H 

propane, b. p. 04—35^/753 mm., D;; 0-6973, D] 0 

D'- 0-6805, < 1-3814, which is also obtained on reducing vinyl: 
propane by means of liydrogen in presence of platinum black, i-i,] 
(2) an ester, C-Hj,0,, of the original alcohol and acetic acid. 

T. 11. !■, 

Terpenea and Ethereal Oils. CXIV. Alicyclio Unsaturated 
Hydrocarbons. Otto Wallach {Anueden, 1913, 396, 264 — 28-1),— 
4*Methylc^c?ohexan'l-ono and mrjgnesium methyl iodide yield by th; 
usual method 1 : i'dimethylc/yc/ohexan-l-ol, which is conveiLeJ tv 
boiling dilute sulphuric acid into 1 : 4 dLmethyl-A’-c^c^ohexene, t, y. 
127 — 128°, 0-8020, n„ 1-4459. lly oxidation with l‘\/ potfis>iu;i[ 

permanganate at 0°, the latter is converted into 1 •A-diinedii/lnydo. 
hexane-l : '1-diol, m. p. 77°, which yields 1 : 4-diraetbylcy<-^ohexaiv2 uri(- 
by treatment with dilute sulphuric acid. 1 : 4-l)imethyl- Abcj/c^oliexeiic 
foruis a nitrosochlorkht m. p. 83 — 84°, which is easily volatile vvitb 

steam, forms a nitrolpi}}eriiUde, b.!. 

m. p. 169 — 170°, and is converted into 1 : 4-dimethyl-A'' cyc^olio.xen 
2-oiieoxime by loss of hydrogen chloride. 

i-1 : 3-Dimethylcyc/ohexan-3-ol is convortod by boiling diliUe Mil- 
phui'ic acid into [ :Z-dioiKLhp'-A'*<'yo\\ih€.'-.‘iue, b. p. 127'D — iL’S-'i, 
D-^‘ 0-8025, rtj7 1-4406, which {oi'm-s AnUrosochlon.de{th&niti'oliiiperoHU. 
has m. p, 130 — 131°) oxtreiiiely slowly, and is oxidised to 1 : ll-dhnctliyl- 
cyc^hexane-S ;4-diol by l^o potassium porojanganate. 

By careful fraciional distillarion with an etheient column, it can lii 
shown that the liquid obtained by the auto-condensation of metliyl- 
heptenone in the presence of zinc chloride or pho.sphoric oxide, ai! ! 
hitherto regarded as pure dihydro-w-xylene, cont-ains i : 3-dirnelhyl- 
A^-cyc/ohexene. Also when uiethyllieptenone is treated with 
.sulphuric acid, the product is sliown to be a mixture of I : o-dimviliyi 
A°'Cyc7ohexene and 7/i-xyIeno. 

1 ; 2-Diraethylc!yc7ohexiin-l-ol and boiling dilate sulphuric acid yul l 
1 : 2-dimethyI-A^-cycfobcxene, b. p. 135 — 137° (Sabatier gives [o'2 ), 
0-824, rtf! 1J587, which forms c nitrofiochlorule, m. p. j8--do. 
colourless when solid, blue when liquid, from which an o.xiiiie cumo: 
be obtained. The unsaturated hydrocarhou forms a dibromidfi, m, y. 
154 — 156'’, and a glycol, m. p. about 38—39°, by oxidation. 

[With \j. AuGSPt’RCER.) — By wanning with dilute sulphuric acid. 
4-methyl-l-ethy]cyc7ohexan-l-ol yields chiefly 4-/aei/<!y/-l-ef/ty^-A^-cyc;lo' 
hexene, b. p. 153 — 154°, 1)-- 0-8145, ri,, 1-4514, which forms a nilroiv 
chloride consisting of two stereoisomeric moditication.'^, one 
10 , p. 103 — lO-l" and being .sparingly soluble in acetone or petroleum, 
the other having m. p. 98 — 99° and being easily soluble. Botii 
modifications yield the same nitrolpipervUde, m. p. 134°, and by k"^ ol 
hydrogen chloride the same oxivie, m. p. 50 — 60'° By oxidation wilt 

dll u te potassium permanganate, 4-methyl- 1-ethy I- A'-cy c7ohexenc us 



OIIGANEC CnEMISTIlV. i, 

(Oiivcrtcd into 4-ni€thf/l-l~elhylcyc\ofiexait.e-\ : '2-dio/, tu, p. 76 — 77 , 
tho cunstil.utioQ of which is proved by its eonversioti into 4-iuetliyl- 
1 -et 1 iylf:yc/ohexjin-2-oLte. 

[With Hans Schlui^ch.]— 1 : 3 : 5 7V*m«%/cyc!o/y^jy(«4 b. p. 

Irii , prepared from 3 : h-dimethylcycMexan-l -one and an excess of 
magnesium methyl iodide, is converted by boiling 5<r;. sulphuric acid 
into 1 : 3 : 5-irimei/tylS^-cyclo/iexeney b. p, 14'3 o — Ho O^, 1)-^ 0’7i)6">, 
;jj| 1-4447, wliieh Ibrmv a mti'osocMoride, lo. p. i3-P [ititro! jiipf’/riAliif}, 
111 . p. ^32 — 123''), and is oxidised to 1 : 3 : 

1 ;2-d?o^j 111 . p. 104°, by cold <lilute potas.siuui permangauatij. i'. 

Preparation of Partly Hydrogenised Cyclic Hydrocarbons. 
iUni^ciiE Anilin'- & Soua-Pabiuk (D.K.-P. 2r>rjo3^?. C'oin}i:u’c this 
vnl., i, 340). — When dichlorocyc^ohexane j.s heated at 354- — 1.50’’ and 
15— 20 mill, ill the presence of potas.sium hydroxhle, it give.s ri.se to 
(v/f/obexadiene, whilst I : ^-dibromocyc^ohexane fiji-riisiass ' ^-cyc/o- 
hcMidieno and ehlorocyc^openUne yields cyc^opentene. !'. M. 0. M. 

Derivatives of Phcnylacetylene, Methosyphenylacetylene, 
and Allied Compounds. It'ka.nx Kuxckell [with Klkt Kka.<, K.\iiJi 
Miller, and Alfred Hili>ki!Iia.vdt1 (/>er. J)enl. I'hana. Oe.^., 1013, 
23, ISS — 227). — A. recapitulation and extension of previous work on 
the preparation of derivatives of pheriylacetylcfje from aryl ciiloro- 
iiiethyl ketones (A., 18117, i, 282, 522; lyol, i, 75, 552, 638; iyu3, i, 

^I'folylacetyleno combines wiih bromiuo to form a dihromide, a pale 
yellow oil, b. p. 139 — 143713 mu.., D'* 1'66!>, and a yellmv, viscid, 
oiiy telrabromide ; with animoniacal silver uitriile it yields a white, 
<:olatiiiuus niher salt, wliich foims an explosive grey ponder when dry. 
The cc/jpfT .salt is light yellow, and is oxidised by aqii rous potussium 
frrricyanidc in the ])resen(-e uf pot•a^^iluu liydroxide lu di [.-t(d>/lbui.a- 
'li-idine, C.HyCfC>C:C*C';H;. This or)>talhs<=> iti white Dctdies, ni, p. 
1:^3', and yields a dibruntide. m. p. 148', tetrahremde, ni. p, and 
■d\i ociabro/nide, m. p. 150 — 157^. 

p-iAhylplienylacotyleiie gives a yellow oily dihtr.mid^, h. p. 
1GS--172'^2U inm., 1 '598, o. tetrahrornUU, and grecuislogrey 5<7rej' 
Mit ; liio copper salt forms a light yellow powder, and is oxidised hy 
alcolioiic putaK^ium fci ricyanidc to di-\}‘etkylpheirplbid'idi intat, white 
need i PS, m. p. 72°. 

A^-Dichloro-2-lronioo -otethoxiitt;,rene, O.Me'C.Tiaih-CClX'LlCl, pre- 
pared from 2-bromo-5-methoxjpheiiyl chloL\uu( thyl ketone aiid 
j'hosphorus pentachIori(ie,Toi’ma a yellowish-brown oil, b. p. 210 — 215' 
25 mm., I'oblO. A\ hen heated with plio.'phorus penlachloride on 
the water-hath, 3 : l-dichloroacetyl-l-motlioxybcnzenH gives vi>e to 
idneOtory-A : X-lns-ixfi-dichlvyuciniilbciizene, t)51e'Lhl:l..(('(’K(.'lI(.'lj a 
pale yellow licjuid, 1). p. lb*' — 170*47 uiui., 1)-' T4hi ; if tiie leactlon 
is carried out at a liiglit-r teni['or:itiire, 2 ; b-dic}doro-\-;:trtho.vi-3 : 
‘^l^-diPdoroviiii/ibenzt-.ne, O.Ue‘Chirfl.,((.‘CilOilL'l}... a \clIo\v oil, b. p. 
in viu'uuui 17() — 18u ’, I)'*-' I'57ih is produced. 

VOL. CIV. 1. 
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a/i 2 ; 5-TeJnirJiJoro--i-iiietko.ri/sti/retie, 01\le*Cv.IUCI^'(JCi.Cl[Cl, j,!>j 
p:uc4 by boiling />-rnethoxyplienyl ehloi-ometliyl ketone with excess uf 
phospbuius pent:u-hloride, is a yellow liquid of aromatic odour, b. p, 
165 -175^/18 mm., I)^" 1-44; tho prolonged aetion of phoppboni^ 
poLitaclilovido pives rise to tt^-2 iD-jjeidach/oroA-methoxysfj/renf., n. 
yellow oil which has b. p. 180—190720 mm., D‘® I'GIOO, and solidities 
when kept. 

afi-I)ichl(tro-Y>etftoxijst}/rm€, prepared from p-othoxyphenyl chlcio- 
metliyl keJone. is a brownish-yellow liquid of disagreeable odour, !i, p, 
170_lS072r; mm., D-» 1-243. 

5-Methoxy-o-to!yl ddorometbyl ketone gives ri.se to afi-dichloru-:)- 
nicthoxf/ (dMe'C'i'HjiMe't.CI-OHCi, a pale yellow oi), 

1). p. lC0'y20 mm., \y^ r252(l; ch!orO’b-melhv.‘:>/-o-iohilacet;/le/u; has 

b. p. 145—150715 mill., 1)’^ M66. is a pale 

yellow liquid of etht-real odour, b. p. 110 — imm. 1 Oil, 

2 : -i-Dbnethoxifphen fil chloi'omelhijl lielottc., prepared from re.'voi rinul 
dimethyl ether and cliiomacetyl chloride, crystalli.se.s in yellow leathts, 
ill. p. 1047 and yields with phosphorus peutacdiloride, aji dichlovij-'l : I- 
dimp.thoxydyrtnty a redclisli-yellow liipiid which has a sweet odour aixl 

becomes Cl ystalline when kept, b. p. 100 — ICOh'lb mm. 

Besorciiiol diethyl ether and clduroacetyl chloride yield 4: 4(l)-i('- 
chloroac^Ayl-X o-ili^thoyybenztne^ C7ll.2(^ *k.t).j(CO*CH2C l).^, small, 
needles, m. p. 1067 

lii-Y'chlvTudcetyhhpht'iiyl €(hi'i\ ()(C,.HpCO*CIl2t/l),2, piepiiifeil lioui 
diphenyl other and chloroiicctyl cliloride, forms greeni.'^h griimdcs, 
111. p, ’lir. and gives rise to c/i p a/i ‘/icA/orort«y/d<y'«».y^ 
0(0,;KpC(;!:('IiCl).3, a viscid liquid having a green sliimmer, b, p, 
2257-0 mm. 

2 iG-Dichloroacetylraesitylcco, from chloroacefcyl chlorulo and 
mesitylcne, foiius laige, lustrous (rystals, m. p. 134 135'' (ccimpaie 

Meyer, A.. 1897, i. 55), and yields 1 ’3 : ^yiriiutllojU'2 : Cyhis-a^-dicUoro- 
Me^tCtdA’llCl).,, a colourless oil, b. p. IbO l8l 
12 uiui., VolUb. When impiiro, the hist-namcd substaiice 
gradually loses hydiogeii chloride <iii exposure to air, yielding a whih 
substance^ iii. p. 95'''. 

'2 \ A: \ ^-Ti'jeihtdphenyl chloTOMdihyl jircpared from 2; 4:0- 

triethylbenzene, is a strongly refractive liquid, b. p. 207 - • 215'’/20 imn,, 
and yields u/3-c/ic-A5.ro-2 ; 4 : which founs^a goldci',- 

Yollow oil of ai'oinritic odour, b. p. 175';18 mm., 1'144T; 2 . 

trielhylidtenylchloroacetyhr>e,3iyfi\\o\\m\, b. p. U)57lb l U2,jli; 

2\^\^druiliyJ}dtKuyJactiijledey a colourless liquid, h. p. I'M- 12b 
14_1G ram., 1)“' 0-9004, \vhich forms a yellow, amorphous copper salt. 

2 : ^-Duhloroai'Hyl-\ ; 3 : b-VritthylhtnzpMe, ‘ 

stailises in transparent, hexagonal plates, m. p. 1 1 72-', and gives 

to 1 : 3 •. ^^-lrieihyl-2 \ ^-fU a^-dichlorovivylbeitzcm, t.bHKt3(Ltl.f Ht 1).). 
a golden -yellow oil, b, p. 210 — 215'' 17—18 nim., 1)^' 1 24, t. 

•’ • \-lji-cldoroac.ttyl-^-aceiyl-\ ; 3 : b-trulhylbtnz^ne, 
C0Me*C^i:t3(00-CH.^d),, 

from 2: 4 : G-triethylphenyl inetuyl ketone and chloioacetyl ddoi ul^. 
crystallises in stout, transparent needles, m. p. 72'’. t . I’- 
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preparation of Sulphonic Acids of tho Benzene and 
Naphthalene Series. Kajibenfabuikkn vorm. Kiuinne IUveh it Bo. 
(D.K.-P. 255724. Compare Friedlander and Uicht. A,, 1S04, i, 138). 
— When an electric current is passed through an alk.ili'no .‘■nl'iition of 
an aniline, naphthylaniine- or naphthol-poly.siilphouic adid in tlio 
piesence of sodium amalgam a sulphonic group is eliminated. 

'L’lie reduction of the following compounds in described : iiniiinfi-3 ; 6- 
ilisiilphoriic acid to aniline-3-sulphoriic acid; a-imphthylamine-4 : 8- 
tli^ulphonic acid to a-naphthylamine-4-.<5ulphomc .acid ; /Nnaphthvl- 
amine-4 : 8-disulphoiiic acid to the corrosponding -S-suipiionic acid; 
^-n;iphthylamiiie-5 : 7-disulphonic acid to j3-n;iphthy!amine-7-suIphi)nic 
; a-uaphthykmine- 3:5: 7-trisulphonic acid to a-naphthyJaminc- 
3 ; T-disulphonic acid; a-naphtbylamine-2 : 4 : fi-trisulpbooic acid to 
a-rw.pbthylaTnine-2 : 4-disulphonic acid ; a-ijapbthylamine-2 ; 5 : 7-tri- 
Kilphonic acid to a-naphtbylammo 2 : T-disuIphonic acid; a-naphthob 
3;8 disuipbonic acid to a-naphtliol-S-sulphonic acid: a-naphthol* 
2:4 :S-trisulphonic acid to a-naphthol-2 : i-disulphonic acid, and 
)J-naphthol-3:6 :8-trisu]phouic acid to /3-naphthol-3:C-disulphonic acid. 

F. AI. (I. 


A’-Dihydronaphthalene. Fritz Straus iJJer., 1013. 46, 

1051—1050). — By the exhau.''tivo methylation of totraliyilra-/8- 
iiaphthylamine, Willstiitter and King (this vo)., i, 353) iiave obtained 
a dibydionapbthaleno which they cou.sider to bo identical with tho 
l--dibydronaphthalene, described by lUinberger (A., 1896, i, 91‘). 

Thejuitbor points out, however, that tho propertie.s of \VilI.^tiittcr 
and iviog’s diijydru-compound show .such comploto agreement \citli 
those of the A^ dihydrouaplithalene (this voh, i, 256) that there can be 
no doubt as to the identity of tho two hydrocarbons. 

A^'Diliydronaplitbalene forms a dibromide differing very little in 
m. p. from that of the A^*i.someride. The removal of bromine by 
means of zinc in alcoholic solution yif.ld.s in each case the origina^l 
hydrocarbon. The statement of Willstiitter and King that their 
(lihydrouaphtnalono can be obtained by the removal of i)romine from 
the dibromide of Bamberger s A- dihydrc-campouiul is, tlierefore, 
erroneous. y. B. 


Halogen Compounds of Anthracene. Krcr 11. ^Ievek and 
IvAiii. Zahn [Aii/ialea, 1913, 396, 166 — ISti). — The halogi-'ii .■uiditivo 
compounds of anthracene are derivative.^ of 1 ; 2 ; 3 : 4 tftialiydio- 
anthruccne. AttemjHs to replace the halogen atoms by liydroxyl, 
(nuinn-, and other groups have been unsuccessful, but a new case of 
isomcii.^m has been observed. 

Biaebc and Liebermann have shown that the action of brouune 
vapour on anthracene yields 9 : 10-dibronioanthracene tetrabi omide. 
this yields 1 : 3 : 9 : lO-tetnibromoanthracene by troiitment with 
alcoholic potassium hydroxide. 2:9: 10-tribrcniio;xnthracone by heat- 
and 9 : lO-dibromoanthracene by reduction with zinc and acetic 

Cicid, 



i. mi 


AP.STRACTS OF CHEMICAL PAPERS, 


l!y tii'iiUng anthracene moistened with chloroform with bioimiie 
(t iLiols.) in chloroform, a substance^ ni. p. 134 — 1,,,)^ 

(dccomn ), colourless needlc.s, is obtained, which reacts like tho ..Uer 
ifumericlc toxvanls alcoholic potassium hydroxide, heating, and rodiiii„„ 
agent.s. Tho tw o isomerides, therefore, are structurally alike. It is 
sm'i'O.-ted that the two are slereoisomeric, the now compound, wliich 
is “called a -<3 :in-<lihronwanlhracem telrahromuk, having the four 
homoniiclear bromine atoms in cis-positions, wlnlst in the older (/3.; 
compound they are alternately cig and trails. These configuialioiis 
are m li.armony with a property which is characteristic of the a-, but 
not of the B-isomcride. a-!) : 10 Diliromoanthracene tetrahromide in 
hoiliiio henzone is decomposed into bromine, and 9:10 dibromoanthr.iceiic 
by exposure to sunlight or to the light of a mercury lamp ; the disiijic 

is not reversible in boiling benzeno in darkness. 

u 9 : lO-itic/iforod/irtrnceiM tetrabromiJe, C^HjChbr,, ni. p. 141 — Uu 
(deconip,), colourless, hexagoual prisms, prepared from dichloro- 
antliraceiie and bromine (3 mols.) in chloroform, exhibits a similai' 
photochemical decomposition in benzene, whilst the long-known 

/i-isomeride doos not. , . , , tt li 

The 9 -.lO dicbloroatilliraccne tetrachloride obtained by Hammeischliig 
by passing cbiorine into a benzene solution of anthraceoe i.» tlie 
rt-isomerido, since it is photocbemicnlly inactive and does not ibcnaie 
iodine from potassium iodide. Tlio a-isomeride has not been o btanied, 
The /^.isonieride yields 1:3:9: 10-tetiach!oroanthvacene (the con- 
stitiUiun of ^'hich is proved by its conversion into 1 : 3-iiic)ilovo- 
iinthrequinonc) by tioatmeiit ^ri^h alcoholic poUssinm liydioxui.', 
•AO-Mruchloroaulhracene, m. p. , yellow neeules 

(yieUlit!^^ 2 : Ibdichloroantluaquinoue by oxidation), by lieatiDg auove 
its 111. pM and 0 : lO-dichloroantbraoeue by reduction with zme mui 

acetic acid. . 

9 : 9 : 10 : lO-Tetiachloronrit.hracene, m. p. 1<0 (bcnwaizer giu> 
liy -loO ), obtained together with 9 : Ki-dicbloroantluaceno tttiM- 
chloride bypassing chlorine into a chloroform solution of antluaceim 

At 0°, yields the dianil, NPh:C<^';j|’>C:srh, m. p. SOl-iOf, 
golden-yellow leaflets, with aniline in boiling alcohol, and the tetw- 
mtthyhMitd, C(OJIe).,<J^,''|]’>C(0-Mo)i,, m, p. 161-1C2", colouile.^i 
cry.stals, with boding methyl alcohol and sodium carbonate, ^ 


Preparation of c Substituted Derivatives of Acetoacetamlide 
and Their Homologues. I'abbexiawukkx voium. 1' iueuk. biM.ii -v 
Co (11 H -h ‘jriGG’il i.—o-C’A^orortceiwfceio-o-io/uidide', colourless ncfji th- 
m.’p. obtaiimd in 66% yield whoa a solution of ethyl areio- 

acetate in chlorobenzeoe is added to a hot solution of 3-chloio-o-to uu me 


in the s;imt, solvent. 

o ChloroaKloacelauilide is prepared in 75% yield 


in a similar uiuimer 


from (i-cliloroaniline. 

Aatmcelo a a,iigidide, a colourless, cryatallinc powdor, has m, p. -i , 
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tfho analogous conipounJ.8 from 3-aminO'^-tolyI othyl other aii'l 
tVoni pltenyl o-aminop/tenyl ether have m. p. 80"^ and 61^ re.speotively. 

F. .M. G. ^\. 


The Manufacture of Tetranitromethylaniline. F. LAN'CEsscnm/i' 
t^Ztitsch. yes. Schiefis-Spre'iigstoffyoesm, 7, 445 — 447). — 2 : 4 : 6-N- 
'j'gtranilroinethylaniline (“Tetril") (annexed formula), lu. p. 12D— 130’, 
is obtained in 87% yield when pure methyl- or 
— 2 dimethyl-aniline i.s dis^-ulved in 10 parts of 

>'0% ^NMe'NO^ concentrated sulphuric acid (pure and free from 
lead), thoi*oughly cooled, an<l j-lowly added to 4'3 
parts of nitric acid (47^ Be') at 40 ', 44 ’ being 
the utmost limit to which the temperature may n'.se in the early stages 
of the operation ; later, wheu the violence of the action decrease', it is 
allowed fo rise to, and maintained at, about 53— 50 t and after about 
eleveii hours the nitration is completed, 'fhe product is purhied by 
crystallisation from benzene. F. M, G, M. 


/ 

NO, 


I Preparation of 4'Chloro-2 : S diaminophenoL] Fasbwkhkb 
\0KM. Meisteh, Lucius *t Buuninc (i).K.-P. 2.)0794). — t-Chlu7-()-2 \ G- 
dmninophenol, obtained by the reduction of 4-cliioro-2 : O-dinitropheriol, 
crystullisoR from hot water in needles, has m. p. 88— 80''’, and furnishes 
ciystaliino salts. 

'6'.o-JJiajnino-\}-cresol, m. p. 143®, is prepared by the reduction of the 
corresponding 3 : 5-dinitro-jo-cresol. F. M. O. M. 


Preparation of Dialkylaminoformic Esters. FAHBu.vFAJiaiKRN 
voPM, Friedr. B.ayer it Co. (D.iv.-P. 255042). — When halogen formic 
esters are treated with tiialkylamines the followiug reaction take.s 
phice: CIC 02 R + NMe 3 = N.MejCI*C0.,R, and the compounds so 
obtained when heated give rise to dialkylaminofonnic esters of 
the general formula: N.MejOl’CO^Il M-Mo./CtXR -t- MeC'l (R may 
be alkyl, aryl, or alkylaryl). 

I'heuJjl dimetkijlamhioforinaU, NMe,,*€().,Ph, colourless needles, m. p. 
44—4.0'^, b. p. 134 — 135^/10 mm., Ls obtained in quantiiative yield 
when a cooled benzene solution of trimethylaiuine is slowly (reated 
witli piienyl chloro-formale; the intermediate co?a/>ouu‘7, XMegCbCO^Ph, 
jc-p:\L'ale.s as a colourless, crystalline precipitate, and, on .subiGqiieatly 
boiling, the reaction mi.xtureis slowly converted into the foregoing ester. 

Toh/ldhnethi/lamrno/orniute,^yie.,‘C0.2'Vfi^ ,Mo,a viscid, colour loss oil, 
b. p. 145 — 195'^/15 mm., consisting of a mixture of the ortho-, meta-, 
and para-isomerides, is prepared in a similar manner from the mixture 
of tolyl cMoro/ormateSf b. p. 85 — lOo^l^ mm., obtained hy the action of 
carbonyl chloride on a freshly distilled benzene solution of crude cresol 
(b, p, 190—206°) in the presence of diiiietliylaniline. 

^ yaphtlifil chlorojormatef colourios.s pri.sms, lu. p. 57' (picj^ared from 
carbunyl diloride and /3-uaphthol), wheu treatetl with triiuothylamine 
liirniske.s the ayoipound, a> a cnlourle^.-. ciystaliino 

pieri[iitate, and on boiling is converted into (i-mpklfoil dhnethijhiuiuiQ- 
jorniaie, NMe 2 'CO.,*C,„H-, colourless crystals, m. p. 92 
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iso.l mi/l dimethylfiiyiirv Joriitate, MegN*C0.2*Cr^IT|^, a colourless oil, h, j, 
134 1370, and phentjl dielliylctminoformate, NEt.j'COjPh, a coloutless 

oil 1, n 142— 1'16'’/13 mm , are prepared in a similar manner. 

’ F. M. G. M. 

Preparation of Aromatic Selenocyano-compounde. Faur. 

WERKK voRM. 2lEJSTru, Lrciis BrOninc (D.K. P. 2,55982).- -An 

account of the ]ireparatio>i of compounds previously described by 
Bauer (tlii.s vot., i. 263); Ibe m. p. of o nitrophenyl selenocyanato is 
given as 144—115^ {he. cil., 142“). F. M. (i. M. 

Iron Compounds of Phenols. IV. Rudolf F. Wki.vl.isi, 
•and K.riiL liiSDER (Ber., 1913, 46, 874— S85).— The dark blue 
substance obtainable from catechol and ferric acetate, which dissolves 
in water to a green solution, wsia provisionally regarded as h.aving tlie 
structure re3(C,;H,Oj),-OH,7U.jO (A., 1912, i, 44.5), but it is now 
shown to yield acetic acid when warmed, and to contain actually one 
atomic weight of iron to a molecular weight of acetic acid and of 
catechol; it is obtained when two molecular propoitions of feiric 
acetate aie miaed willi 1—2 of catechol in aqueous .solution. If, 
however, four limes tlie above quantity of catechol is used the violet 

acid, {he. cit.), is obtained. It is therefore a 

probable conclusion that the substance which yields a green solulion is 
a complex salt contaiidiig as components the above violet acid and the 
he.va-acetotiifenic base (Weiidaiul and tlussmann, A, 1910, i, 15ii, 
the constitution accordinglv being: 

[ Fc3(OAc)„1[ Fc (C,I r.OA J,,, 1 2 11,0. 

The view is conlinimd by the prodnetiou of a green colour on the 
addition of llte red, sohuion of ferric acetate to a solution of an alkili 
salt of the above violet acid, or on the addition of a little catecli.i 
to ferric acetate solution. It is .suggested that the green cnlorutioii 
piocUtced by letric cblotide toUitiou with catechol may ho due to tie 
fotmatiou of some analoguu.s complex salt. The green colour of the solu- 
tioi.s of the above c uipleie salt is not duo to tlie mere superpositiou of 
the colouis (4 the acid and imtallic ladicles, but the possibility i.s not 
excluded tluit sonm decomposition may occur during tlie pricess of 
solution with foimation of .still unknown comple.xe.s-. 

The prcpaiatioii of the violet acid can be elTected without the 
addition cf .sodium acetato (coiiiparB A, 1912, i, 44,5), provided that 
sufKdtiil oatfcliol ns tidded to decompose all the fcnic acetate. 

As feiiic, ciilorlde is soluble in certain oiganic .solvents, the reAction 
of this sitbstam e with catechol was c-xamiued in other solvents than 
water. In ctbeical solulion the leaction product was a ciystaliinCi 
hlaiki.'h brown .stifopii.cr, Fc{0-(;8ll2-t)lljCI.,,Kt.,U (compare A., 1912, i, 
850), which may po.ssibly be an oxonium salt of ether with the acidic 
pcjition of the sub.stance ; it is veiy sensitive to moistuie, and Mtjn 
iiecouies dcccnipo.-ed in the air; in alcohol it gives a blue solution. 
The reaefitm in acetophenone solution yields a pioduct wliioh when 
precipitated by pyridine forms bluish-black, mici'O.seopic leatlots of a 
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which may be regarded as a pyridino .silt of the aeiil present 
ill the last KiibstancG, that is, En pyridine 

solution a bluish-black, cry.^talline powder f:oQsi^tirlg of microscopic 
leutlels is obtained ; the strncluro of this .substance may l)e that of 
a salt of the red acid, ll3[h’e"'(0,;II/>J3] (A.. 1912, i, 4t.5), with 

rompkx bases, and the formula 
is suggested. ^ 

Dig potassium .salt of the violet acid retains its molecule of water in 
a v.aeuLim over sul[)huiic acid foi' f^ix ruontli.s, and the pota.'-siam salt of 
the rod .acid hold^ its 2Ji.20 equally tenixciously ; the .sodium salt of the 
latter acid, however, yiedds S of its 0 H.^O uj.der sirnilur treatment. 

D. F. T. 


Some Additive Products of Styphnic Acid. Cl.^udio 
A( 50.s'fi>'Kr.Li {fjimvillif; 1913, 43, i, 121- — 12.'>). — Tfio additive 
compound of 3 : ^•(liiueihylf.iyrazoh an<l ^tvplinic aei‘1, 

C-,lJ,X„0,H30;y3, 

crystallises in golden-yellow scales, m. p. 2"3— 204'“. The compouud 
from Cnli.j;,ON,<J^Hj5(>^N3, ci'y.'italli.sc.s in caniry-yellow 

laminie, m. p, 20 P. The compound from ii>/,'-iinkl'Om, 

fomis thin, yellow needles, m. p. 191 ’'. fliC cornponnd from 
can^'horphenyUiiidrazon^y C.,|HudX*Xll crystallises in 

ijreen, woolly nredh-s, rn. p. l.oO — lol'. The compound from 

'ioi'toa<'y>hiiiiijlhydrazomt CjlLlN'X \.\ l3< ^^Xj, cty?taUises in 

yellowifth green scale.s iii. p. The compound from 

eii(n<im<dfUhjile,i>heiiyllnjdrazou.e, CyJJ nX.,,(C,.iJ d >,iX3).„ forms minute, 
piile green needle?, m. p. 137 — 13SA Tlie coinpoiind fio-n hmzylvhnt- 
an'dia'^; crystallises in pdo yellow ?:'ales, 

m, p, 103^. The compound frum diina>Hiil{<ha‘'aidliii‘i, 

crystallise.s in briglit red lamime, m. p. 17>Sh Tiie compound from 
hnzyVi'hmaViiie, CjjHj.,X2,CVH.j‘.KX.:,, fonu^ yellow n< odle.s, m. p. lo2^ 
The compound froai ciananujUi^Keazin,'’, C,^l{,,.X,„(_',JT.9D^X.j, ciystal- 
li^e^ in orange-yellow ncedlc.s, m. p. 17h‘. R. \*. S, 

Pr?paration of 2 : S-Dibydroxyteduone. .S\('t;n.\KiN-F\R[iiK 
.\!\Tii:\uK.sKi,uen\rT vouit. F.^hlueko, List A Co. {1).11,-P. 2.3t>3 lo}.- - 
'I ; 3-Dihydi’oxytolnene, iii. p. 6-S^, h. p. 2 ! I ' or 112 J mta., i' obt. uiied 
by 1/iiiipaeh (.-\., I81*2, -147) hid in. p. 47 and tUa following method 
cf p)ep,uMiion is now 'lescrihed. <>t're.'>ol is sulphoiuted, and the 
('•cro.'ol-3-s\i]phiuiic at-id so obtained, ciiloriuated, when it yields 
•i (,‘/,7-7 -o-o cre^ol-b ftidiihonic (icid (annexed formula) ; this when 
heated at 130^ with dilute sulpiiuric acid gives rise to 
^ •’ o-ckhro-o-cresol, m. p. 185^. or if fu'e l for 8 — lO hours 
'OH at 1 80 — 170' witli sodium hidro-xide and again 
Cl Mibseijiu iitly heated at 200“ with wa’-er under 
nressuro, it lields 2 : 3-dilivdr<>xvtt>hH'ii‘' >u L'!i'*enir L,n 
'-yk.urle.>S leallets. * ' ' P. M, ' 
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Some New Polymerides of the Phenols with Propenylic 
Side-chaiLS. Ernesto Puxeddu {Gazzetta, 1913, 43, i, 128—133},-. 
The Jiutlior lias obtained new polymerides of ii'osafrole and anethole 
by methods based on the employment of an anhydrous eihei-eal 
solution of ferric chloride. 

When an anhydrous ethereal solution of fsoeugenol and ferric 
chloride is treated with dry hydrogen chloride for three hours, the 
difi'oeugenol already known is produced. 

If an .absolute ethereal solution of wosafrolo and ferric chloride i?; 
treated with dry hydrogen chloride for five days, a new yohjmeridt oi 
liOi^afrole is produced ; it crystallises in spherical nodules, m. p. 92'^, and 
reacts with bromine with evolution of hydrogen bromide and foimation 


of au oily product. 

Anethole, when treated in a manner similar to that descrilied in thy 
two preceding cases, yields a new pohjinerUle, which, however, is belter 
prepared by simply mixing anhydrous ethereal solutions of anetliole 
and ferric chloride ; the mixture deposits a white powder, which doeb 


not melt at iUb’’. 


li. V. 8. 


Action of Nitrous Acid on EtbybVoeugenol. Kuxksto 
l\-\T.i>]yc {Gazzella, 1913, 43, i, 133—138. Compare A., 1912, i, 
— The paper deals with the ethyhVoeugenol peroxide previously 
described {loc. cit.) with a view to showing its analogy to simihu' 
isubistiinc'cs love.-'tigated by Angeli and others (A., 1893, i, 261, 2fi3: 
1894, i. 72 ; 1895, i, 35).' When the peroxide is boiled with alcobulio 
potassium hydroxide for a few minutes, it is converted into cisubstunci, 
CY.HuC 4 .N.>,"w}ik'h cry.*tal)i.-cs in long, yellow, prismatic needles, whidi 
become red" at ITlC, m. p. (decomp.). 

Tleduction of the peroxide with tin and hydrochloric acid yielJs 
a furazan derivative, m. p. 116“ \\ lien tiie rodiietioii i- 

fdrecti.d by zinc and acetic .acid in cei'tain conditions, f’.thyl'.::OBU(jiiiol 
a-Jioxhiif;, is produced ; it forms lustrous scales, ni. p. bV.i . 

On heating at 150 “ for .same houis, it yields the (i-dioxime, wliiili 
lornis prismatic crystals, m. p. about 190*'. II. V. 8, 


Some Derivatives of Hydroxyquinol. IX. Grino BAKaKiJ.iM 
{Gazzetia, 1913, 43, i, 161—175. Compare Bargellini and Avrutin, 
A., 1911, i, 68). — Tiu* [laper deals with tlic constitution of two sub 
stances obtained by the action of zinc chloride on triacetylliydiu.\y- 
quinol, and described in the pajicr cited. 

The red substance of m. p. 2O0 — 202“ is '2 : i : 0 -trihpdrO'Xij(iccl.o- 
phenone, for it is formed by the saponibcation of the white sub.'tauct; 
of m. 165 — 166', and it also results from the action of potas^iiuii 

persulphate on rcsacefophcnoue in alkaline solution (compare IJargelliei 
and Aureli, A., 1911, i, 855). Henzoyl chloiuk yields 2;4;5(vu- 
benzoijloxyucHo'phenoite witli both sulr^tances j it iorms colourle^> 
nee<ili.s, m. p. 131 — 133' . Acetyl chloride gives with both rod ar,'! 
white compuunds a .substance of the empirical formula ni. 

110 111 , aviiich is '2\\.-.b-ln<icetoxiit>ceto-i)Ii6iione. Both rod :Uj'1 

white eoinpou*‘'»G yield diacetyl-/4metfiyla'scuhtin (Bargellini uiil 
.Marlegi aii, A., 1912, i, 292) wlien heated with awitic anhydride anil 
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acetate ; the formation of another sub.stanee, which begins to 
j,.^.„inpope at 245“, was also observed. The reactiotis above ilescribed, 
taken in conjunction with the results of the molecular weight 
jetcLHiinatioii and of the estimation of saponifiable acetic acid in 
^l)e roiupouud, show that the white substaoco is a hydroxydiacetoxy- 
ai-elophenone. 

Tlie reaction between zinc chloride and triacetylhydfoxyquinol thus 
je-ults in a migration of one of the acetyl groups to a caibun atom of 
the nucleus. Other similar reactions are known. K. V, S. 

Behaviour of Individual Organo magnesium Compounds 
Towards Aromaxic Ethers. Vi.adimik T.sci?f:linc]' v ami 
p, r.WLOV (,7. Phys. Chei/i. Soc., 11)1:5, 45, 28‘J — 300. 

Coiiipiie A., ItiOO, ii, 3;U, :j35 i A., 1007, i, 409; A., iU08, i, 254; 
.^tfi'lnikov, and also Stadnikov and Kuzmina- Aron. A., 1912, i, 971). 
—The authors have investigated the products formed ami the thermal 
changes involved in tlie action of magnesium propyl iodide on 
|1) bouzyl ethyl ether; (2) diphenylmcthyl ethyl other, and (3) tri- 
pbenyhuethyl ethyl otiier. The products are (i) phenylbutaiie, 
x-dip-henylothane, benzene, and ethyl alcohol ; (2) dipbenylbut me and 
jitctiajihenylothanc, and (3) tripheuylmethane and etliyl alcohol. The 
clTects observed al.so iu<licatc, not merely a combination of the 
ether with the organo lu tgne.duiu compound, but a more profound 
iuteraction. 

Ti)6.<e results show tliat when ethers of the aromatic series, which 
rti'O less stable than the corresponding oue.s of the aliphatic series, 
I’ciH't with organo-magnesium compoumls, they are parLly divided at 
the junction of the aromatic radicle with the o.xygon of the alkoxy- 
group. This division leads to the formation of aromatic hydrocarbons 
of two tvpe.s : {!) CILPhlV, CHPh.,Pr, CPiigPr, and (2) 
CLJoPh-llKPh, ' 

Clll’li.,’(.TlPh.„ Cl'hj’OPh... Those hyd!Ocivbjr..s are produced in 
accordance with the .scJicme advanced bv Krlenmever, jun. : 
ll) i:'()Kt+ IMg-Pr-IMV + OKf .Mgl, and (2) 2lt-OE:t -i- 21Mg-Pr = 
jbU+Pr-Pr + 20Kt-Mgl. 

8i!K-e those hydrocarbons reju’esent tlio actual products of the inter- 
Hctiuu of organo-niagncsiuui compounds and ethers, and are not 
f 'limd only after the action of water on these products, any attempt 
lu draw conclusions couceruiiig lUo structure of the ethereal complexes 
cif tirg.iiio-inagnesiuiii compounds on the basis of experimental results 
ot tli!? kind is pure speculation. 

i’tnther, no ceitaiti coiiclusious can be deduced from consideration 
of the products obtained by decomposition of the complexes by means 
of (ittbon dioxide (compare Stadnikov and Kuzuiiiia-Aion, A., 1912, 
i 971). ^in(*e such decomposition is not quantitative, especially when 
iijulccular proportions of tlic ether and organo-niagiiesium compound 
:uc lakeu. and at the same time there is no e.vclusiou of the possibility 
ot fonualion from nndecoiuposed magnc.siuni .alkyl iodide of the 
corresponding fatty acid, and hence of, for example, triphcnylacetic 
acid. 



i. 462 


AfiSTRACTS OF CHEMICAL PAPERS. 


in (Jfcciding between the two structures: R 2 * 0 (MgR)I and 
U,:0(MgT)R, 

it must be borne in mind that ethereal complexes of this type itif. 
obtained, not only with fucli compounds as MgRI, but also u-i<j| 
magnosiutu iodiile, and in the latter case the only possible structuie 1 

R,:oT-i\rg'r>i;R,, t. h v. 

Reduction by means of Organo magnesium Compounds 
Alkxa.vi fii F, Couski (/. Rusa. /*/ii/s.Chevi. b'oe., 1913, 45, 163 — 16()| 
— The aulhor has previously (A.., 1912, i, 622) expressed the fi}-icirja 
that, the formation of iriplienylsnethane by the inteiaction of triplieiiy} 
methyl etiivl ether, propyl iodide, and magnesium in an inditfereiir 
solvent is due to liydrolylic decompe-sition of the ether into triphenyl. 
methyl iodide and reduction of the latter to the corresponJinj 
hydroctii bon. A.s alkyl iodides and magnesium, however, react in ab'-eijue 
of an ether or other catalyst, it may be that in the tibove case iio 
etherate of tl.'e type Rr-Mg'UKt is formed, but that, tliese reactiuLs 
take place between the individual organo-magnesium compounds airi 
the ethor. 

In irder to te-t the accuracy of this view, experiments were made 
in wlik'h the triphenylu ethyl ethyl ether vva.s replaced by other 
oxygenated coinp(»uad.s, such as ketones, 'J'lio reaction between 
/?beiiznpinacoliu and magnesium propyl iodide iu toluene sulutior. 
proceeds in the same direction as the reaction with triphenylcarbiotil 
in presence of ethyl ether, giving a compound apparently ideiuio.it 
with bcLZOpin.icoliu alcoliol. Similarly, benzoplienone yields bwiz- 
liydrol and other compounds, Tt is known that the action of oigino- 
:diuc compounds on aldohv.hs atni on kotones may, under cerlain 
ox[ crimeijtal conditions and wLih cerlain radicles in the org^no- 
metallic componmb. result in the reduction of the aldehydes r.i 
primary, and of the ketmics to secondary, alcohols ; hence the 
reaetior, with ^-1 l•lIZO)>in.H‘oiin inav ho reprosonted by tlio cq\i!Ltioii; 
CPhg-t.'UPii + .\rg?rl .-CRh^-(. HPh-OMgl-HOaK.. 

Tiiat the reacii'.-n between nascent organo-magnesium conipoiiuT 
and kt't(-nos is not generally limited to such a n duct ion is, howevtr, 
rcndoicu evident by tlio fact that the secondary alcohol is not the sole 
final product. 

These c"nsideraticn.s indicate the possibility lliat tlie reaction 
Fetwoen triplunylmethyl ethyl ether and magncsiuni propyl ioduly 
mav be <uio of ' irect reduction, without intermediate furmation ci 
iodide: CFJvOKt + MgPrl- CTlPbg + Uia-.\lgl 4-C3lf^i. T. H, P, 

Phenyletbar olaiiiines, Phenylnitroethanols, and their Hydr- 
oxy-derivatives. Kahl W. Kosexmunu (B^., 1913, 46, 1034 — liio'i, 
Compare A., iOi'O i, 106 ; 191J, i, 3-1). — An account of a prep.a'aiion 
of a number of /i byih oxy-jS arylethylamines,Ull'CHR 'CH./N H .,, by tlie 
rcdnctlcm of An torrospondirig nitro-alcohols, ()1 i '(.'HdTl IbCH^'AO,. 
d'iie hitter coniponiid-i are obtiuned iu good yield by di-coinposiiig ibe 
.sodium prodnccil by the condensation of aromatic aldchyih s witli 

nitromitinne in the prosc!;co of sodium niethoxide, vviili acetic ac-ih 
On treatment wiili mimual acids or wlioii litaled, the niiro-alcchoh 
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]uso water with the formatiou of the corrcsponrliog nitrostyrene?, 
f-.CU’CH’NOo. They dissolve in alkalis, yielding colourless solutions 
Iroin which acetic acid liberates the nitro-alcohols unchanged, whilst 
mineral acids give rise to ^-nitrostyrenes. 

When dissolved in alkalis and the solutions acidilieil with acetic 
the /J-nitrostyrones combine with water to form nitro-alcohols. 

A similar addition of alcohol, resulting in the formation of titro- 
fthers of tho typo 0Kt*CllU‘(JlI.,*N05, may bo effected by treating 
the nitrostyrenes with alcoholic alkali hydroxides and subseqtiently 
acidifying with acetic acid. 

Although hydi'oxybenzaldehydes do not directly condense with 
nitroiUBthane, the preparation of tho corre.spotidiog nitrostyrencs and 
mtic-slcobols may bo readily accomplished by the method illustrated in 
the following exainplo: ;)-hydroxybenzaldehyde is converted into 
;)-ethylcerbonatobcnzaldehyde (l),06,Kt'()‘0,5H^'CH'O, which instantly 
reacts with nitrometlvme in the presence of alkali, yielding the salt 
C0..ht'O*f.’,jK4*CH(Oll)*C!llN’O*OK ; on treatment witli hydrochloric 
pr acetic acid this yields the compounds (H) 

and (II [) C0.,El'0*0,;H^*Cli(011)*CH.j‘N0, re.speclively. If excess 
of alkali is employed and tho reaction mixture allowed to remain for 
one to two minutes, tho c\rbethoxy-group is removed and subsequent 
acidification yields (IV) OH'O.ilf/OIIlCH-NO^ or(V) 

accordiugly as hydrochloric or acetic acid is cmploveJ. 

^■S\tro-o.-phm;ilethyl alcohol^ ()H*(fllP}i*C(r./N0.2, piepaved by 
coudenfcing bonzaldehyile with nitromethane in alcoholic solution by 
ffitiiuis of sodium inethoxide below and acidifying tho aqueous 
solution of the resulting sodiutu salt with dilute vucelic acid, is a yellow 
oil, b, p. 16d— 165-/15 mm. On treatment with solium methoxide in 
iietbyl-alcoholic solution, /J-uitrostyreue yields a colourless solution, 
from which the successive addition of acetic acid and water liberates 
'li-ailro-a-py.nyleViyl imthyl tlhir, OM(-:‘CriPh*C'H,/XO., as a pale 
yellow oil, b. p. 140 — I41“'l5 uini. 

^‘XUrO‘(i-^-in'itho.cy}>kenyl e(/»'/ifa/co/(o/,0-Mfc*C,5H^*ClI^OH)‘CK,,-XO,„ 
prepared by acidifying with acetic acid an aqueous solution of the 
■■iOilhna salt, obtained by tho condensation of iinisahlohv.le and uitro* 
uietlnce with so«liuin niethoxide, i' a yellow oil, wliii-h p irtiv deoouipo?es 
on (h^tlll,ltion or on treatment .with tuiuoril acl'l^ into /d-nitro- 
/rmeLhoxy.-tyrtne. 

S itro-a-p melhQxyphenyhthyl meth/I ether, 

o'Mo-C^ll,-C!l{0-Ue)-CTIyX02, 

is ;t yellow oil. 

p iler zyloxybonzaldeby'de condenses with nitiomethano, yielding 
/i-/(iVro-p-6«n;y/o.r>/s/‘yreue!, C-Uj'0-LhH^-CH!(Jlt’XO.., m. p, 120^, from 
which l^ nilro-a 'p benzyloxyplimylethyl methyl ctkei\ 

C-n;-d'C,.u‘-CH\OMe)-ClL*NO., 

ri. p, lOri — 100^, is obtained in the usual manner. 

p AV??.:oy/oxybfi/tc<if.fe/iy(/c, prepared by the successive addition of the 
theoietical amount of potassium hydroxide and benzoyl chloride lo an 
alcoholic solution of ^-hydroxybenzaUiehyde, yields with uitromethaue 
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li-niiTO-'^-h&nzoyloxijstip'eiM, which crystallises in slender, pale yellow 
needles, lu. p. 153 — 155” ^-Nitro-a-\\-hmzoyloxyph6nyltthyl alcoy 
forms almost white, lustrous scales, m. p. 127 — 130°, and yields a wliP^ 
sodium salt. ^-Ethylcarbonatobenzaldehyde (I), prepared from p-hydvox\-. 
benzaldohydc and ethyl chloroformate in the presence of alkali, 
colourless oil, b. p. 170 — 172713 min., and yields ji-nitro-x.-Hikyl 
carhonaiostyrtne (li), crystallising in slender, pale yellow needles, ni. p 
112—113“ 

(i- Xilro-o.\i-eiliylcarh(malophenylUhyl alcohol (HI) forms yellow 
needles, m. p. 91*5° ^-Niiro^^-hydroxystyrene, (IV), prepared hv 
hydrolysing its acyl derivatives with cold aqueous potassium hydroxide, 
crystaliises in stout, long needles, m. p. 154 — 160” (decomp.). j^-Xiiro. 
{i -^-hijdrQTijpheixyUthjl alcohol (V) is a yellow syrup. 

\-Benioyhxy-^-metho^-yhcnzaldf.hyde, prepared by benzoylating vainlliu 
by the pyridine method, has m. p. 75 76°, and condenses with iiitro- 

methane, yielding ^•nilroi-henzoyloxy-^-methoxystiirene, which foiuis 
slender, pale yellow needles, ni. p. 152 — 155”, and is hydrolysed !/y 
alcoholic potassium hydroxide to vanillylidenenitromothane (A,, 19(jj, 
i, 65). 

A.-EthylcaThonatO‘Z-vie(hoxyhtnzald€hydef prepared from vanillin and 
ethyl chloroformate, has m. p. 71” and loses CO 21 at 135”, yieKUu'i 
3-methoxy-4-et))oxybeDzaldebyde ; with nitromethano it yields jS-nitro- 
i ethylcarbonato-^-inelhoxysiyTene, m. p. 1 25”, and 
carbonalO'Z'melkoxyphenylethyl alcohol, which crystallises in .stout 
needles, m. p. S4 — 86”. 

'6 \ \- Dihmzoyloxyhcuzaldehydt, prcp.ated from protocatechualdtdiyile 
in a similar manner to that given for pbeuzoyloxybenzaldehyde, 
separates from alcohol in rosettes of white needles, m. p. 96 — 97°, and 
gives ri.se to (i-niiro Z : Xdihenzoyloxyslyrtne, 

c^H3{Oiiz).,-ct[:cii*no,, 

wliich forms slender, pale yellow needles, in. p. 143 — 144”, and ih 
hydroly.sed by alcoholic potassium hydroxide to ^-nitro-'d : i-dihydwij- 
styrene, crystallising in yellow needles or leadots, ui. p. 155 — 157”, witli 
previous darkening at 145 — 148” (decomp. 160”). 

3 : ^’DUthylcarhonatobenzaldehydc, obtained from ethyl chloruforuiftte 
and protocatochualdehyde, is a colourless oil, b. p. 215 -217°/13 nmi,, 
and yields with iiitromethane, ^‘iiitro-'Z : \-dielhylcarbonalostyrent, yellow 
needles, m. p, 72”. 

Acidification of the products, resulting from the condensation of 
3 ; 4-diethylearbonato- and 3 : 4-diben7.oyloxy-bonzaldehydo with nitro- 
methane in the presence of sodium methoxide, with acetic acid yit-KU 
(S-nilro-a-o : X-dieihylcarhonatophcnyUlhyl alcohol and (S-nitro-o ‘ 1 
dibenzoyloxyphenylethyl alcohol, as yellow oils. If excess of sodium 
methoxide is used, fd-7iilro-o : ^-dihydroxyphenyhihyl alcohol is fonued. 
Alhjl ethers of the last-mentioned compound have also been prepared, 
but these resemble the previously-mentioned nitro-alcuhols deiivi,il 
from 3 : 4 ddiydroxybenzaldehyde in being too unstable to allow of 
their isolation in a state of purity. Their constitution was therc-ioro 
esUblislied by reduction to the corres{>onding amino-alcohols and 
ethers. 

/i-Hydroxy ;0-phmiylclhylamiiie is obtiiiiied by reducing /:I-ijiUuu- 
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iikoliol with sodium amalgam and acetic acid in nqucoiis 
alroliolic solution; it is accompanied by a substance of feeble basic 
pmpeities, )n. p. 217—218°. 

li-Melhox^j-fi-phenyleth^lamriie hydrochltyridr.^ 

OMe-CHPh-CHj-NI]„UCl, 

obtained by reduction oE /3-nitro-a phcnyletliyl methyl ether in a 
similar manner, crystallises in white needles, in. p. l.aS— 159 . 

Successive treatment of /S-nitro-p metlioxyatyierie with alcoholic 
potassium hydroxide and acetic acid gives ri.se to /J-nilj-o-s p.wef/io.yy- 
jlmylMyl etliyl et/ter.. On reduction thi,s yields jUtlwxii-ji-ii-vitlhoxij- 
j,b,uMh>jlamim, OsMe-C,,Il,-Ull(OKt)-CHj-NH5, as a 'syrup which 
slowly crystallises and yields a hydrochloride, m. p. 173 -175° 
(ilecorop. 182°). 

jj ihlhoxy-fi-p-metltomiphm/kiki/laTiune, obtained trom /3-nitro-a-p- 
,iietlio.xyphenylethyl methyl ether, forms a hydxocldnride, ci v.stliUising 
ill white needles, m. p. 16C— 16fi'.5° (decomp. 186—187°). 

jidlyiroxy-fi-^-meUtoxypItmyklhylamiHe hydrochloride has m p 
171-172°. 

/l-.Vulro-^-S : i-dimelhoxyphenylelhyl methyl ether, obtained as a 
yellow oil by dissolving /i nitro-3 ; 4-dimetho.xy.styi'ene (.4., 1911, i, 
:i4) in methyl-alcoholic sodium methoxide, is reduced by sodium 
amalgam and acetic acid to ^-uicthoxy-jS‘3 i 4-diincthoxypbenyIcthyl- 
araiiic, identical with the arterenol trimethyl etiior of Mannich and 
Neumann (A., 1910, i, 113). 

The condensation of veratraldehydo and nilromolhine with .sodium 
methoxide . yields the sodium salt ot ^-Hilro ioS . ^-diuiethoxypihenyU 
dhyl olcohoi, which on decomposition with acetic acid unii sulrsequent 
reduction is converted into p-hydroxy li o ; ■UHmetlioxyp/ieuylelliylamiiie, 
f.,-,ll3(04[e)2*CH(Oil)*CHo‘il H,_., the hydrochloride of which crvstalli.ses 
ill leaflets, m. p. 1G3°. 

/Tllydroxy-S : 4-dihydroxyphenylethylamme is obtained in an 
imiuuo condition by the reduction of ^•nitro a-3 : -t-dibydroxyphenyl- 
etiiyl alcohol ; tho hydrochloride gives au inten.se catechol reaction with 
ferric chloride. p’ 3 

Action of Sulphuric Acid on Tetramethyldiaminobenzhydrol. 
The Pinacone of Michler’s Ketone. S. Fi.sciin (.l/o/wis;i., 1913, 
34, 337- -.350),— The observation ot lloscnstiehl (A., 1895. i, 511) 
;ind Df 11 eil (A., 1894, i, 419 ; 1895, ii, 145), that totramethyldiamino- 
Ijcnzhyilrol is converted into liexamothyltriaminotriphenylniethanB by 
"luming with dilute sulphuric acid is confirmed, .and it is further 
shown that by the action of sulphuric acid, llichlcr’s ketone is 
formed, which then condenses with some ot the unchanged livdrol 
I'loduoing a substance of the formula: 

CTl(C5H,-NJte.j)..-C,dl3(Nire;)-CO-tbtIpN.lIe,,. 

letvametliyldiamiuobenzhydrol, when dissolved in sulphuric acid 
mill gently warmed, furnishos Jlichler’s ketone (tetrauiethyhiiamiiio. 
Iieiizoplicnone), together with a suhslnnce, m. p. 212— 213°, 

' rj stalliaing from methyl alcohol in slender, silky needle.s, or from 
tioiizeiie on addition of light petroleum in short colourless prisms ; it is 
readily soluble in benzoue, less so in acetone, and must have the 
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c-onstituiion given above, since it is also formed by the condensation 
Alichler’s ketone willi tetramethyldiaminobenzhydrol in pre^entn of 
sulphuric acid. It is unaffected by acids or< alkalij*, but on oxidation 
furnishes a greenish-blue dye. The reactions of the substance indicate 
that the ‘CO* group is in the ortho-position to the metliane residuo, 
Tetramethyldiaminobenzophenone is not affected by zinc and acetic 
acid, but may be reduced electrolytically or by zinc with sulphmicot 
hydrochloric acid, giving Iho corresponding pinacone, 

OTl‘C(C^H,-KMe2y.*C(C,H,-NMe,)/OH, 
m. p, (compare Escherich and Moest, A., 1903, i, SO). This is 
.vomewbat soluble m benzene, but almost insoluble in alcohol ; its soln 
tion in acetic acid is colourless in the cold, but becomes blue on waim. 
ing. It dis:rolves in sulphuric acid, forming a deep red solution, which 
on heating at 115- — 120*^ gives rise to tho corrosponding pinacolin, 

m. p. 232 — 233° which crystallises with one mol, of benzene io 
glandular masses of glancing prisons. On heating with alcoholic 
potassium hydroxide, the pinacone is converted into a mixture of tlie 
ketone and tho hydrol. T. A. H. 

1 ; l-Dinietbylolc.vc^btitane. Nicolai D. Zelisski and .M. X, 
Uj[;nif;ov(/>«r.,1913,46,1093 — 1094). — Asolution of etbyi tctrametliyl- 
cnt-dieavboxylate iu absolute alcohol was added to sodium covered with 
dry ether, and, after thetir.st vigorous action ha<l subsided, the product 
was heated at 130 — 140° until tho sodium was completely di.53olvecl. After 
addition of water, the alcohol was removed by distillation and tlio 
residue poured into water and saturated with potassium carbonate, 
The oil which separated was removed, united with a portion obtained 
by extracti!)g the aqueous liquor with ether, and fractionated. Thereby, 
cjclohiti/lcarbinol, C^H-'CHg'OH, b. p. 142 — 14+°;760 mm., was 
obtained, together with 1 : l-dimetliyhl('.yc\(tbutane, ChH,.(CH 2 ‘OH)n, a 
viscous, pale yellow oil,b. p. 145 — ]47°/20 lum. H. W, 

The lodohydrin of the Glycol Derived from Cinoamyl 
Methyl Ether. UtXKi I»eaufour (AW/. <Soc. chim., 1913, [ivj, 
13, 349 — 353. Conjpjne A., 1912, i, 621). — The iodobydriii obtaliieii 

by treating cinnamyl inetliyl elher with iodine and mercuric oxide 
{loc. cU.) ruav have llie formula OH*OTIPh*CHT(.TI,,’01Mc or 
lTlPhI*CH(OII)-Cn,-()ile. 

The results recorded in this ami the next abstract support tlte 
formula. 

On treatment witli powdered potassium hydroxide the iodohydiiu 

( ) 

(D}i; T500) furnishes the corresponding oxide, -oMe 

l)y I'OVH, b. p, 127 — 12S'T4 mm., a mobile, colourless liquid with :i 
pungent od(mr ; it docs not combine with bromine, but react.-: 
energetically with liydiiodic acid, forming an iodo-derivative which 
probably has the second formula quoted above. 

VVitii dimethylamine the iodohydrin yields <D-viethoxyint'lhtjlep/ie^briii>i, 
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m. 7()'. {». p. loi! 15:; 12 mn),, 
viiicli rryf^tfillisos in colourless iioclles, furnisljos a !<i/^!ro‘'Jdorith, 

„ p i'i(Py hydriofUde in. p. m, p. ViM)’, picraie, 

— 153^ and with ethyl chloroacetatoai/iOJ'/i/r.o^oH^, in. i*. 168^. 
[jiP hfdfochloride of the derivative, in. p. 118', cry.^talli.^cs in 

p ,[]"tes, has abitter tasfe, and has .a .slow but di.'^tiiict action 

)u the tongue. 4. A, II. 

Alkyliodohydrins Derived from Cinoamyl Methyl Ether. 
[h'NUE HiAL’FoiiR [Hidl. Soc. ckim.y 1U13. [iv], 13, 3.58. (Jomp.aie 

11112, i, 321, and preceding abstract}. — 'I'lie in^tUyl- and et'nyl- 
ic'iohydtii^s, OR-‘CHPh*(jH r*Oir.,d)Me, already d.;.-c;-l''(al ditb r from 
.Jig ci’japlo iodohydrin (preceding abstract) iu being inort 'tilde, d'ho 
iuecliyliodubydrin, I)" hodTO, b. p. 160-1^171.5 tniu,, iloos not 
If, let with potassium hydroxide, except in alcohol, and then fuinishes 
ill, lOO'd the Hh&r, OMcdJFluCll-fKyOMe, !>;' L'Ul83, n. p. 24:^/760 
iiini.) 1-^ — )2h'^;13 ixim., a strongly-smelling li piid, whicii combines 
vi<'oronsly with bromine, reduces potas.siiim permanganate .solution, 
;ind when treated with steam in pre.'tiice of sulphuric aci-i yields 
' pi, uiyl vinyl kelomy COPh-CJIlCH., b. p. lid)— I l-ob lo niru., which 
ve.id'ilv poiymerkes and yield? a dilromidey m. p. ob', crystaUi.hng in 
colourless needles. 

The methyliodohydrin reacts only feebly with dimethylaminc at 
P 2 ii; giving the amimy t)Mo*(’lll'irUI[(NMe,,)*CH„d.>M.e, b. p. 

mm., wliiht at higher teiuncrat’ires, tai vy j-ioduc’s result. 

Tlic etbyliodobydrin (Du I--1568/ bwliavc.-c like it.< itoiiioh.’gue, 

fiiid with potii.<sium hydio.'cide in alcoiiol yields ’•.be c’hylonic 
UEr*(’ldi!C[l-CI!./O.Me. D;! 1-Ut28, b. p. 137 — lob ', id miii., wbiUt 
with dimethylamine it <:ven less roactivo. db li, 

Preparation of Aromatic Amino-alcohols. I'.\uur:NrACiiiKHN 
lORM. l'uu-:iii(. Bavku iV t’o. (D.U-P. 2.')G750).-.-Ti'.e previously 
(ipsoibed reduction of amino kiitoncs in the presciue of colloidal 
metals of tl>c platinum gioup (thi.s vob, i, 30 1 ) is found to proceed 
finally .«ati>fiictonly if the metal is in a stale of very tlno division, and 
tijc preparation of 3 : 4-dihydroxypheriyi-<t-[iVopanolaniine and of 
!.) ; 4-dmiethoxyplienyl -a- projuinolaniiuo in tlie presence of tinely- 
(lividcd palladons chloride are de.scii!it*d. F. M. G. .M. 


1 - Methykjf'c/opentftne - 1 - carboxylic Acid. Ant.^Ki hi. 
Tscnr.sciijn.Mnx (y. L'nss. Idiys. Ch^m. Soc.. I’..'l3, 45. 184--18S). 
cyc/ald ntaiioiu; (compare Aschaii, A., l'.*12, i, adn) iv.i-- Ciuiveiled 
iij'ut 1 incfhyky/r/openlau- l-ol (cnuipave ZcUii'ki and Naiueikii!, A.. 

i. 672), this into l-inethyl-l-oh.lorocvo/opcutane, ;'.i;d lUe 1;U’ ci . by 
’.he action of uiagiiesimii in othoreal solution andtiicnot c;abon dioxide, 


iiao 1 uitihyh'yQXopeniane - 1 -carlo-cyhc acid. 


Gll/Cll 


->g.\Lca:'J.,h, 


which is an iin])leasant smelling liquid, b. p. 213 . -Jlv-,) . L‘ . 1 i’218, 
b. I’ihbJib Us^yrej-aiidmd/nfM/n salts were anal\>e(L The i.ftlnj. 

b. [). 721 uiun. DT O'SHUl, D: ti '.'S.so. py in'.l6o7, 

■‘11 I 43727, and tlie umiiUy G-H.-UN, in. i'. 121 i2-> 'uic prepared. 

' T. H. P. 
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Dihydrocamphoceio Acid (Camphenilolic Acid) and the 
Action of Sodium on Camphenilone. 8 . V. Hixtikka 
Ztnir., 1013, i, C25 j fi’om Ann. Acnd. Sci. Fenniccte, 1913, 9, [ — ^ 
— Ciimphenilolic aciif, Cij-llj./COoU, is obtained by beatiog camjihe^,: 

one witk powdered potassinm hydroxide, as an oil, b. p. 14U U|: 

15 mm,, D'i' 0-9820, 1-45650. Tt forms a cJdorUe, h. ^ 

112 — 114710 mm., a mathyl ester, mobile oil, b. p. 203~2'i4 
762nnn.,iy-* 0‘9392, 1-44441, and an C^Tl^r/OO'N ! I PI, 

radiating needles, m. j). 89 — 90''. ff the acid ha<l Wallach's fonrmp 
(1) it should give a hydroxy-acid on oxidation, which should fuitler 
yield the lactone, dimetbylnorcamjiholide. It undergoes extend', % 
decomposition, however, and the products inolndo acetic acid aDil 
probably butyric acid. 

CH./CIL'011Me, CH. CU.. Clf. — Cll. 

I " dm, (|,'fl*CI[yC — O-CH./Cli, 

CH,-CH-CO..n OMe.,— -Cll'OH 00 C.Me,, 

' (1.) ‘ (H.) 

When boiled with sodium in xylfue, campheoilone yields a vi-ilow. 
viscous oil, P- — 174^/12 min., 1)7 

Tilt 1-51547. d- 0. \V. 

Direct Hydrogenation of the Hydrocinnamic Esters : Pre 
paration of /^-cyc/oHoxylpropionic Acid. Paul Sahatii’u m,.', 
^Iarcel Muhat {Coiupt. rend., 1913, 156, 751 — 753). - The c.-tcis d 
/3-phenylpropionic acid like those of plunylacrotic acid (compare this 
voh, i, 362) readily undergo direct hydrogenation in tlie presecce cf 
active nickel at 170 — 1857 the corresponding esters of /hr/CiV 

hexylpropionic acid in a pure state. 'Ihe following have dteu 
prepared : 

Methyl j,ropioaide^ b. p. 222 — 224'^ (corr.), D;! li'dl'p, 

Di^ 0-9603, nj? i-453.' 

Ethyl li-cyAoherijl propionate, b. p. 231'' (con-.), Dil 0-95 12, Id,; d i.'o,':?, 
n\] ri52. 

Fropyl IS-v\c]ohe:tyljiTOpioH(de, b. p. 251 — *252'’ (corr.), l)i! 

DidO 9322, //!; 1-455. 

\s-o/iut>/l ji-cyc\(diexylpropionat.e, b. p. 260^ (con.), i>i| 

D;-'' 0-9281, )4; r-456. 

Whilst the densities decrease with increase in molecular weight tl i; 
refractive indices remain practically constant. All the.se e.st(i's aii 
readily saponilied by warming with alcoholic potassium hydroxide, :Uil 
with dilute sulphuric acid yield ;S-t*yc/ohexyipropionic acid (Kaimiuv 
Ipatiev, A., 1909, i, 472). V'. . )>. 

Influence of the Nature and. Position of Substituents 
on the Stability of the Carboxyl Group in Substituted 
Acids. Fkaxz \on lh:.M.\iuL.MAYic {Mortatnh-, 1913, 34, 36,) -d't 
Compare Cazeneuve, A., 1895, i, 57). — The relative stability ot tLt 
carboxyl group in various substituted benzoic ucid.s was determinoJ h. 
boiling the acids in .solution in water or aniline and estini.-itin-' tiit 
proportion decomposed in a cerUiiu time. The re.snlts, wliirh 'Ue 
tabulated in detail and fully discussed, show that. it. is ditlicult t ) h'l''’ 
general conclusion.s as to the influence of the position oL substifu-U'- 
on the stability of the carboxyl group, 'I'he lour suustitU(^iit' 
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investigated are arranged in the following de.<icending order as regards 
their effect on the stability of the carboxyl group : -OH, ‘NO^, *Br, 

•Nil,. T. a:’h. 

Preparation of Nuclear Nitroso-derivatives of Phenyl- 
glycine o-carboxylic Acids, their Acids and Neutral Esters. 
J, B. Riedel (D.R.-P. 256461. Compare A., 1887, 729, 1114; 1909, 

794, 645).— When a cold concentrated hydrochloric acid solution of 
phciiylglycine-o-carboxylic acid (5 parts) is treated with sodium nitrite, 
it furnishes •^-niiroaophenylglycine-o-airhoxylic acid hydrochloride, 
deromp. about 100° ; tho free bam, a green powder, coodensos with 
p nitrobenzonitrile to furnish an azomethine, red needles, m. p. 
256 —258", and with benionitrile to give a yellow compound. 

Dimethyl p-nitrosop/anylylydiu-o-carboxylate has m. p. 164 — 165°, 
and the diethyl ester, m. p. 131°. 

f -KitrO',o-a-carbovwthoxij])henylylycine ethyl ester is a green, crystalline 
compound, m. p. 1 25°, and p nilroso-o-carboxyphenylyh/ciTie eth/l ester has 
B.p, 116-116°. F. M.G. M. 

Preparation of Derivatives of Arylalkyloxyacetic Acids. 
Gesellschaft fOk CnEMLScnE Industkie !x Basel (D.K.-P. 250756. 
Compare McKenzie, T., 1899, 75, ’lb5).—a.-Etlioxy-a-phen>jlacetamide, 
OEt’CIIPh-CO-NIIj, colourless needle.s, m. p. 90°, is obtained when 
ethyl cthoxyphenylacetate, b. p. 145 — 147°/20 mm., is .shaken with 
saturated ammonium hydroxide ; the following derivatives have been 
obtained in an analogous manner. 

a-ilethozyphenijiieet^mide, m. p. 110—111°, from ethyl a-methoxy- 
pheitylacetate, b. p. 148— 152°/22 mm. 

y-Tolyloxyethylacelamide, m. p. 130—131°, from ethyl p-tohjloxyeiliyl- 
acetic acid, b, p. 160 — 165°/25mm. 

o-Chlorophenoxyadlylacelamide, a colourless oil, b. p. 171 — 174 °/ 
'21 mni,, from ethyl ochl0ropheno.cyaUylacetate, b. p. 166—170°/ 
25 mm. 

Phenoxycillylacetamide, m. p. 77—78°, from ethyl phemxyuUylacetale, 
b. p. 163 — 164°/24 mm. 

Phenoxyphenylacetamvie, OPh'CHPh*CO’NH,„ colourless needles, 
m. p. 154 — 155°, from phenoxypheuylacetic .acid I the carbamide, 
OPh-CHPh-CO-XH-CO-Nli;„ 

colourless needles, has m. p. 193°. " F, G. M 

Stereoisomerio riioFenchocamphoric Acids. A. E. Sandelix 
(.Innaloi, 1913, 396. 285 — 335). — The constitution, 

CMe,-CH(CO,,H) 

Cil/CMe/CO.H)-^ 

of isofenchocamphoric acid has been proved by Aschan. Theoretically, 
SIX stereoisomerides are possible, four .active and two racemic. 
lUllach has prepared the cis-d- and Tiicid.s, .and has shown that by 
mixture they produce the cis-dl-acid, which has been obtained by 
Aschan. The latter has also shown that the cis-i/f-acid is partly 
changed to the trana tU-acid by warming xvith glacial acetic and 
ydroohloric acids. Tho trane-d- and f-acids hitlierto have been 
unknown, but have now been prcp.ared by the author. A large 

VUL, UIV. i. p p 
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number of derivativee of all the acids have also been prepared for 
comparative purposes. The two active wVacids behave alike chemically 
and physically, except in the sign of the rotation ; the same is true of 
the active trans-acids. The fact tliat the cw-acid can be changed to the 
irans-acid, and vice versa proves that the two are geometrical isomeriilcs 

truns-d- and l-iso^kwcAocawi;>Aortc acids are prepared by heating the 
corresponding cfs-aeids for twenty-four hours at 180 — 200“ with a 
mixture of equal parts of glaxdal acetic acid and hydrochloric acid, 
D 1‘20. The product, which consists of approximately equal quantities 
of the trans- and the cia-acids (the same product is obtained by treatino 
the pure <?*arjs-acid in the same manner), is treated with acetyl chloride 
and the rePiilting mixture of m-auhydride and /ron^-acid is extracted 
in a Soxhiet apparatus with carbon tetrachloride, in which the trans- 
acid is insoluble. Another method of partly changing the cts- to 
the ira3».«-acid is the hydrolysis of the acid chloride. 

cis-<^- and ^^8oFeDchocampboric acids crystallise in prisms, have 

m. p. 158 — 159", A’'0‘00402, [a]u + 14'58^ and - 14'54° respectively in 
alcohol, and solubility (that is, amount dissolved by 100 grams of 
water at 25°) T409 and 1-412 grams re.^pectively ; cig-cf^-isofcncho- 
camphoric acid crystallises in leaflets, and has m, p. 174— 1T5-, 
/i 0 00491, and solubility () 224. ti’am-d- and ^ tsoFenchocamphoiic 
acids crystallise in pri.scns, and have m. p. 149 — 150'5®, K 0'U0419 arid 
0'00421 respectively, [a]o -h4'19'^and -4'16'’r€spectively,andsolubility 
0'460 and 0'458 respectively ; <raws-rf/-tsofencltocamphori(: acid cry-ftal- 
Uses in leaflets, and has m. p. 173 — 174°, K 0 00420, and solubility 
0'180. 

ds-d- and \-\soFenchocampkoric anhydrides crystallise in prisms, aiid 
have m, p. 98° and [aj^ +13-33° and -13-46° respectively k 
benzene ; cts-cfWsofeDchocamphoric anhydride has m. p. 95— DC'-, 
These anhydrides are easily hydrolysed by water. 

All the isofenchocaiDphoric acidsare readily esterified by the necessary 
alcohol and sulphuric acid, and yield, contrary to expectation, mainly 
the normal esters. Methyl cis-d-isty/encAocawp/mraie has b. p. 253— ’255'! 
764 mm, l)f l'0484,r<[? 1-45166, and [a]o + 19*17° ; tho t ester has b. p, 
253-2557780 mm., Df 1-0470, ji]? 1 •45388°, and [a]l; - 19 06°. Mdhjl 
c\?,-A\-\?,(xfenchocamphorale has b. p. 252 — 2537760 mm., D'f T04DO, 
1-45206. Methyl trans-d-isq/enc/iocawj/)/ioraie has b. p. 248 — 24D' 
757 mm., Of 1-0467, nj;' 1*45267, [a]^ — l'14° ; thel-esier ha.s the same 

b. p., j)f l-{!471,>(lf 1-45186, fa]!'; + 1*18. trans-dl-isq/«Hc-/<eMy/i- 

phorate has b. p. 247 — 2487757 mm., D't' 1'044S, «j'7 T45176. EM 

c. \9,'^M<]fenchocainph<ri'aie has b. p. 269—2717764 mm., Df 1 Oi'Cb 

n, ,' 1-44656, [a]^ +11*52°; the X-esUr has b. p. 270—2727780 ujiij.: 
I)f 1-0073°, n\; 1-44926, and [ajl; -11-16° Ethyl trans-d-iP(/f /(c/iy 
camphorate has b. p. 266 — 2677750 mui., D'f 1 0057, ?(n' l-llCbm 

- T0o°; the \-esler has the same b. p., Df 1*0053, nil 1-446 10, miii! 
[aji>+0'9D°. Ethyl iva.ji&-d\-i9,of6iichocainphorate has b. p. 264 — 265’ 
750 mm., Df 1-0035, 1-44576. 


a-Alkyl hydrogen fsofenchocamphomtes, 

C. Hg’CiMetOO.^H) 

obtained as by-products in the esterifleation of the acids, and also by 



OllGANIC CHEMISTRY. 


i. 471 


the action of sodium alkyloxides on the anhydrides ; /?-alkyI hydrogen 
esters are produced by the partial hydrolysis of the normal esters. 
The-'e hydrogen esters are, almost without exception, viscous liquids 
wliicb have not been obtained in a pure state. The dianilides of the 
jgofenchocampboric acids are obtained from the acid chlorides and 
{itiiline in cold ether, cis-d- and \-iso Fenchocainphordianilides have 
ro.p. ISI — 185°, and[a]u +26'26°and -26'133° respectively in alcohol, 
the 6\ anilide has m. p. 142 — 144°. trans-d- and \-i?,oFrincho- 
caiDfhoranilides have m. p. 190—191° and [a]i> -20-30° and +20-69° 
respectively in alcohol, whilst the 6\-anilide has in. p. 185 — 187°. It 
is noteworthy that the replacement of the two chlorine atoms of the 
acid chloride by the anilino-group yields only one of the two possible, 
geuiiietrically isomeric dianilides, whereas their replacement by hydroxyl 
gives both cie- and irwHS isofenchocamphoric acids. 

Diaraides of the m-acids cannot be prepared. By parsing dry 
ammonia into a cold solution of the respective acid chlorides in ethyl 
acetate, trans-d- and \'hofmclwcuuiph(/t'diu.mid€8, P- 

95_9G°and95 — 97° respectively, [a]i; -6'18° and +0'37° respectively 
in alcohol, and tTZXis,-A\'\isC\fenchocamp}tordiamidey C,f)H,^02N2, in. p. 
2(i2— 2(t4° are obtained, cis-d- and [‘isoFenchocaniphoriMideff, m. p. 
120—121°, [a]If - 12-73° and +12-67° respectively in alcohol, and the 
dl-tW'ie, m. p. 122 — 123°, are obtained by heating the ammonium salts 
of the corresponding acids at 180 — 200° for twenty-four hours. 

a-tiBl-iio-Fenc/iocantphoramtc acid, » ^ J>CH2, is pro- 

CJd2“**~’C-'lc{CO., H ] 

pared best by treating a cold ethereal solution of the c^«-^aQhydrIl.^e 
wnh dry ammonia and treating the concentrated aqueous solution of 
the product with hydrochloric acid. It has ni. p. 220° (decomp.), 
decomposes when heated slowly, has [a][[' - 11-18° in alcohol, and yields 
cu ^isofenchocamphoric anhydride above its m. p. a-cis-d-iso/enc/io- 
emphorande (tcid, in. p. 22''° {decomp ), [a]u + 10-90° in alcohol, an i tiie 
a-cis-cll isomeride, in. p. 208° {decomp.), are prepared by similar methods, 
a-lruns-d-, 1-, and d\-'uoFenckocainphoramic acida, in. p. 210 — 211°, 
’210—211°, and 205° respectively, are obtained as by-products in the 
preparation of the diamides; the active acids have [a][i* + 7-9S° and 
-7'94° respectively in alcohol. 

/3-i is-d- and \-\%oFenchocamplu>rainic acuU, Ail rr ^2’ 

v./ n 2' vj ■ jN 11 j 

m, p. 180 — 181°, [a]]J' + 8-91° and - 8-75° respiectively in alC’>hoi, and the 
d^4\-iso)iiiiri(le, m, p, 194 — 195°, are prepared by boiling the respective 
imiiies with aqueous sodiuQi hydroxide for two hours and acidifying. 
The yield is quantitative, and the acids are only very slowly attacked 
hy boiling water, crystallising therefrom in well-formed needles, 
^-tiaiis-d-and VhoFencfiocampJioraniicacidStiu. f>. 179 — 180°, [a]i, + 9'71° 
and - 9-57° respectively in alcohol, and the ni. p). 155 — 156° 

(when crystallised from chloroform, the sab.stanco forms needles 
coutainiDg CHC)^, m. p. 151 — 152°), are prepared by acidifying the 
solution obtained by boiling the respective diamides with the calculated 
^laount of aqueou.s sodium hydroxide. C. S. 

I /, 2 
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Behaviour of the 1 -Ester of 3-NitrophthaUo Acid Towards 
Hydrazine. Theodor Curtios and 

j ^02 1171). Miller’s monoethyl 3 -nitrophthalate (I) (A., loow, 404 ), 

the constitution of which is ascertained in the present reseanh.s, 
has been converted into the hydrazine salt of o-nitrophthalic nion,,. 
hydrazido (II), and this into the acid hydrazide (III), and hinill, 
into the azoimide (IV). 

NOj NO, NO, 

/\C0,1I /^COsN.Hs f ^0O.,H 

1 .Co'Et . CO-Nll-SH., 1 'CO-NH-MI, 

^<I,) (11.) (>0) 

The latter substance loses hydrazoic acid when boded with water ™ 
alcohol, forming o nitrophthalic acid with water and the acid ester (t | 
with alcohol. This isomeric acid-ester only gives a hydrazine silt 
with hydrazine, and, unlike the starting material, it is easily converted 
into the diethyl ester. 

NO, NO, 

,/\cO.,Et /\cO,F-t 

I /CO.;il I /OU,-N,H, 

^(V.) ’ (Vh) 

When the acid-azoimide is heated in benzenp or chloroform, however, 
it slowly loses nitrogen and yields o-nitroisatoic anhydride (11). 
The oarbimide (VIII) might have been expected but the substarce 
gives, on boiling with water, not a carbamide, but O-nitrc^.-ainme. 
benzoic acid, forms a urethane only on prolonged boiling with alcohol, 
and gives a benzanilide and not a pheiiylcarbamide with aniline. 

NO, NO, NH.1 NHs 

/XCO-O /\C 0 ,H /\C 0 -N-N,,H, /^CO'NII 

./NH- 6 o ^/N"C0 l^/Cti-NH \/CO-NH 

OTl.) (™1) . ,, 

When heated with dilute sulphuric acid, the substance is a>o 
denrived of the carboxyl group and converted into m-mtroauilioe. 

^H the initial acidLL- L boiled with an excess f 
hvdrate the nitro-group is reduced, and water eliminated lioiil 
hydraziM salt of the monohydrazide, with the formation o i 
hydrazi-compound (IX), which is resolved into the ammohydraz de (X 
bv water This compound was also obtained from tnethyl i,» 
mellitate (Schmitz, Uii., Heidelberg, 1902) according to the scheme. 


COjEt 

/\cO„Et 
I HOlEt 


CjBsOlI 
>- 


CO-NII-NII, 
XTUi /^'-OO'NIl 
n^/CO-NH 

NH-CO.,Et 

/\C0-.NH 


CO-N, 

/\C0-NH 


'CO-NII 


Nil, 

/\C0-N H 

/GO'NH 
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l^^or the preparation of the hydrazine salt of Q-nitrophlhalic acid 
inonohydrazide (II), Miller’s ester, m. p. 110°, is triturated with 
hydrazine hydrate. It forms colourless needles, m. p. 157°, which 
yield the henzylidtne compound of the acid-hydrazide, 

^ C02H-C^,H3(N0,)-C0-NlI*N;cnPh, 

in sQiall, colourless needles, m. p. 177°, and, with hydrochloric acid, 
t,he hydrazide (III), in flat needles, m. p. above 280°, from which 
azoiniide (IV) is obtained in colourless, shimmering scales by the 
addition of sodium nitrite to the suspension in concentrated hydro- 
chloric acid. Alter prolonged boiling with absolute alcohol the 
cizoi'iiide is converted into the acidegter (V), which forms yellow 
needles, m. p. 157°, but when heated in dry chloroform the product is 
o-iiitroisatoic anhydride (VII), which crystallises in pale yellow, flat 
needles, m. p. 215°, and is isomeric with Kolbe's nitroisatoic anhydride 
(A., 1885, i| 666), which gave 5-uitro-2-auiinobeuzoic acid on boiling 
with water. It gradually di!=-solves in boiling absolute alcohol, 
forming the uretfmie, faintly yellow, flat needles, 

m,p. 187°, which yield m-nitroaniline with dilute acids. It also forms 
the anihde, C,gII^ 03 N 3 . in slender, yellow needles, m, p, 137°. 

The hydrazine salt of the cyclic hydrazide of o-auiinophihalic acid 
(IX} results when the starting material is heated with au excess of 
hydrazine hydrate. The free hydrazide (X) is a yellow solid, which 
behaves as a monobasic acid, forming barium-y potmsiuni, and sodium 
sdts. It is also soluble in dilute acids, and gives a blue 
dnorescence in hot glacial acetic acid (compare Schmitz, loc, cit.). 

J. C. W, 

Preparation of a,5-Djketonic Esters. Andre Wahl and 
yi Doll {Bull. Soc. chim., 1013, [iv], 13. 332 — 34S. Compare A,, 
1901, i, 556 ; 1007, i, 217; 1011, i, 108; 1012, i, 536, 625).— This paper 
discusses in detail the mechanism of the reaction between “ nitrous 
fumes" and acylacelic esters, by means of which the methylene group 
of the latter is converted into a carbonyl group, with the formation of 
a,5*diketonic ester.«. Examples of this reaction have been recorded 
already {loc. cit.). The reaction occurs in two stages: (1) tho forma- 
tion of an oximino-derivative of the acylacetate (A., 1904, i, 556; 
1005, i, 409), and (2) the conversion of this oximino-derivative into 
the I' liTe.'^pouding ajS-diketonic ester by the action of “ nitrous fumes.” 
The latter were obtained by treating “chamber crystals” with sodium 
Litrite, and as applied consisted chiefly of and XOj (89'2^j) with 

^ouje Xt) (lO^o). The gas resulting from the second phase of tho 
reaction was chiefly (54%), (29%,), X^O (10%), and 

XO (7%), so that this phase is not unilateral. The following new 
compounds were prep>aied. 

Methyl benzoi/lylycxylate, DJ] 1*233, b. p. 146 — 149°/12 mm., is a 
tnohile, orange-yellow liquid, wliich reduces Fehling’s solution and 
ammoniaoal silver nitrate, and yields a /lydmic, COPh*CO*CO.jMe,H 20 , 
p. 65°, crystallising in stellate groups of pearly needles. Fropyl 
^^nzoylglyoxylaie, b. p. 155 — 158%T2 mui., Bl 1T59, combines with 
alcohol or water, but the products aro not crystalline. i&oButyl 
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UnsoylghjoxylaU, DJ 1 -124. b. p. 161-164712 mm., yields a crystalliae 
monohydrate, m. p- 62 — 63". 

Ethyl vahroylglyoxyhU, b. p. 100— 12a715 mm., was not oWamtil 
pure. ’ ‘ ■ ■ 

Synthesis of Orsellinic Acid and ‘ E verninio Acid. Kcm 
Hoescii {Ber., 1913, 46, 886— S92).— Attempts to synthesise orsellmic 
acid from orcinol by a process analogous to the salicylic acid syntlieus 
yielded only the isomeric p-orsellinic acid. The synthesis coulj, 
however, he aucce.ssfully effected by the oxidation of orcyhiMehydc., 
Orcylaldehyde, obtained from orcinol by the method of Uattermaiin 
(A 1908 i 28), was found to undergo oxidation more smoothly after 
coii’vertin'g the hydroxyl groups into methylcarbonato-groups (compaio 
Fischer and Freudenberg, A., 1910, i, 265) by the action of methyl 
chlorocarbonate and sodium hydroxide. Dmethylcarbonato-onyl. 
aldehyde, CH(>0,n.,M6'(0-C0,>Ie).„ crystallises in needles m, p. 
84_8r)® which turn yellow on exposure to light ; met/iylcarhonuto-orc.yl. 
aldehyde. CHO-C7H.,Me(OU)-O-C0,Me, obtained by the action of less 
methyl chlovocarbouato forms prism?, m. p. 79'- Duthyicnrhomto- 
orcylaldehyde, nee.lles, m. p. 60", obtained analogously to the corres- 
ponding dimethylcarbonato-compound, behaves stmilarly to the latter 
tow,ards oxidation ; when treated in acetone solution at 40 with 
potassium permanganate, they aro oxidised to dui)ethylcarbon,ito. 
orsellinic acid (compare Fischer and lloesch, A., 1912, i, So9) and 
die.thylcarbonato-orsellimc acid, prisms, m. p. 11- (decomp.) respec- 
■ tively. The.so acids are hydrolysed by -V-sodium hydroxide solution at 
room temperature, giving satisfactory yields of orsellinic acid, 
C,,H2Me(01l),,-CO.jH. 

If orcylaldehyde is cautiously methylated by methyl 
27)nsodium hydroxide in acetone solution, everninaldehyde (2-hydrosy- 
d-methoxv-O methylbenzaldehyde) is obtained as needles m. p. ho-, 
When heated with anhydrous sodium acetate and acetic anhydride lu a 
sealed tube for five hours at 170—180", everninaldehyde is 

into 7-mahoxy-5-meihyl-\ : ‘l-bensoyye-one, OMe-C„HjMe<Q 

long needles, m. p, 146", which dissolve in concentrated sulphuric acid, 
giving a blue fluorescence ; the sncce.ss of this synthesis confirms tto 
structure already assumed for everniiialdehyde (Fischer and HocscC, 
foe «■«.). AVhen an acetone solution of everninaldehyde is ciiretiill) 
treated with methyl rhlorocarbonate and sodium hydroxide, mthjl- 
carhonatoevernhiahlehyde, 031e-C,dl^5Te(0-60.25le)’CHO, mei e., 

m. p. 77" which redden in the light ami are phototropic, is obtaincJ, 
Thi.s is oxidisable by potassium permanganate with care to meth) ■ 
carbonato-everninic acid, silky needles, which decompose near ItlU 
and can be hydrolysed by A'-sodium at tho ordir.uy 

temperature to everiiinic acid, UMo'L\;H,^Slt(0 K)'C 

Hydrogenation of Santonin. IIeixiucii Wiexu^s lud 
WoLFCJAsn Fepi-X vox ()E-mxGE.x (-i/mrifen, l.)ld, 397, -l.l - ■ 

By reduction by tl.c Baal-Amherger method, siintomn ab.sorbs lu i 
atomic pioportion.s of hydrogen, and yicld.s two slereoisoiuenc tetu 
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l^yihosantonins. Heoc© the formula of Cannizztro am] Andreocci and 
of Ange]i and Marines which contain only one etiiylenic linkincr, are 
fjj^pioved. The formulae of Cannizzaro and Gucci and of Francei5Poni 
and (A., 1908, i. 272) are permissible, and of the two, the 

CH^-CMelC-CHg-ClI 0 

former, preferable. 

When the hydrogenation of santonin is discontinued after 1 mol. of 
hydrogen bag been absorbed, it is found, in accord with Paal’s 
expmience with substances containing a <ionjugated system (A., 1912, 
i, 10% that the addition does not wear in the sense of Thiele’s tlieory ; 
ifi other words, one half of tVie santonin is completely reduced, the 
other half is unattacked. 

Smtonin is so readily reduced that 50 grams in methyl alcohol, in 
the pre.sence of 1 gram of palladous chlt)ride, absorbed 10 litres (at 15° 
niid 745 mm.) of hydrogen in ten minutes; the reduction proceeds 
even with flocculent (non-colloidal) palladium. Ti)e products are 
1 - and 5-tetrahy<iro.santoDins, the separation of wljich i.s effected by 
taking advantage of the very slight tendency of jS-tetrahydrosantonic 
acici ('•eo b6lo\7) to lactone fonnatiou. 

a-'ielmk^rosantonin, CjjKovOj, m. p. 158°, colourless, rectangular 
lealleks. docs not become yellow in light, i.s unchanged by the action of 
zioi’-dust and warm acetic acid, and forms an ormff, m, p. 255 — 237°, 
aoil m.p. 256 — 258° (.iocomp.). fS-Teli'ahi/drosnntonin, 

m. p. 105°, stout plates, forms an oxim, m. p. 182° and 
sturieaj'lxuom, rn, p. 248—250° (decomp.). 

During the reduction of anhydrou.s santoniuoxime by the Paal- 
.4 mberger method, the oximino group i.s att^mked, since ammonia and 
a-telrahydrosantonin have beori i.solatcd from the product.s. The 
reduction of aqueous .sodium santonate In a similar manner yield.s 
<x-ulrah/ilrosanlonic acid, C,; 5 H 2 jO^,RjO, m. p. 115° (decomp.) 
{anhydrous, 135 — 145°), rhomljohcdral crystals (soeftum salt, colour- 
lass ijeedle.s or leaflet.^), and ^-Idrakydrosinilonk acid, m. p. 

200° (decoinp.), or 192° slowly heated, colourle.ss plates, wiiicli form an 
oxme, m. p. 218—220°. 

By warming with aqueous sodium hydroxide or carbonate aiid then 
acidifying, a-tetrahydrosantonin is converted into a-tetrahydrosantonic 
acid, which is readily changed back to the lactone by heating, or by 
keeping its rthereal solution, la a similar manrior, ^-tetrahydro- 
!=iiiitonia is converted into ^ tetrahydros.mt-onie acid. This acid is 
moie stable than the a-isoineriile, but is re-convetted into 
/2 tetiahydiosantouin by heating at 200° under reduced pressure. 

Attempts to convert a-tetrahydrosautonin or ilie acid into the 
corrjs{K)nding /^-compounds, and vice vcr.«a, have been uosuccessful, 

\\ hilst santonin itself has [ajj;' ~-17T70°iQ methyl alcohol, a-tetra- 
hydiosantonin has a mean value + 17T'°([a]„ of the oxime in chloroform 
increases from -38 05° to —53 ‘07° with increase of the concentration 
from T63% to3’34%); yS-tetrahydro.saiitonin has [u]o + 41'08° when 
prepared directly from santonin ami 9‘27° wlieu obtained from the 
%cu ] ; a-tetrahydrosantouio acid has [a]u -f- 20 00°, and the /?-acid has 
2T8° (both prepared from the sodium salts). C. S. 
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Santonin. XI. Tetrahydrosantonin. Edgar Wedekind and 
E. Beniers [Annaltny 1913, 397, 246 — 254, Compare A., 1908, 
183 ), — Many of the authors’ results are identical with those obtained 
by Wienhaus and von Oettingen. (preceding abstract). However, hy 
the reduction of santonin in acetone by hydrogen (1-J atmospheres) in 
the presence of palladous chloride and gum arabic, they have been 
unable to isolate /?-tetrahydrosantonin. The m. p. of a-tetrahydro. 
santoninoxime is given as 219 — 220°, and that of the pkenylhydrazoM 
as 205° (decomp.). a-Tetrahydrosantonin and nitric acid, D 1'4, yield 
a-dinitrottlrahydrosanionin^ CjjH 2 n 07 N 2 , decomp. 187°, large, colourless 
plates, [a ji) + 105 05° in alcohol and 90‘22° in chloroform. 

By bromination in chloroform at 35 — 40°, a-tetrahydrosaiitonin 
yields a-h'onioUtraJiydrosantoniny C^r^H^jOgBr, decomp. 147°, colourless, 
prismatic needles, [a]^, + 9'09° in cUloroform. 0. S, 

Preparation of 1 -Aininoanthraquinone-2-carboxylic Acids 
and their Derivatives. Badisciik Anilin- & Soda-Fabrik (D.K..p, 
256341. Compare A., 1912, i, 979 ). — Ethyl \- 0 '^-<iichloroanilm. 
ardhraquinone-'l-carhoxylate^ coppery-red needles, is obtained when 
ethyl \-chl(iroantkraquinom'%carboxylate (yellow leaflets, m. p. 112 -) 
is boiled for five to six hours with <?p-dicbloroaniline in nitro- 
benzene solution in the presence of cuprous chloride and sodium 
acetate; the free acid obtained by its hydrolysis (alcoholic potassium 
hydroxide) is a scarlet-red powder. Methyl l-chloToanthraquinom-'l- 
enrhoxylaU, m. p. 164°, can also be employed in this reaction. Ethjl 
1 : V ‘anthraquinonylaminoanthTaquinone-^-carboxylaie forms scarlet-red 
needles and the free acid a violet powder, whilst the isomeric mu- 
pounds Uom ethyl l*chIoroautbiaquinoDe*2-carboxylate with 2-aminci- 
anthraquinone consist of orange-yellow leaflets and a red powder 
respectively. The compound from l-amino-4-hydroxyanthraquinone 
and ethyl l-chloroanthraquinono- 2 -carbo.vylate forms violet-bhie 
needles. 

Ethyl X-niiroanlhraquhione^'i-carhoxylate, yellow leaflets, m. p, 
232 — 233°, when condensed with c»/>-dichioroaniline gives rise to a 
compound, dark red needles; the free treid is a red powdor. 

F. M. G. 

Esters of Polycinnamic Acid. Carl Liebeiimank and M, 
Kardos {Ber., 1913, 46, 1055—1066). — In continuation of previous 
work (A., 1911, i, 370) on the polymerisation of esters of ciniiamic 
acid, the authors have investigated the two allyl polycinnamates 
described by Seeligmann [Diss.^ Karlsruhe, 1906). These two esters^, 
which are termed aliyl polycinnamate A and B, are formed by heating 
allyl cinnaraate in sealed tubes at 210 °. 

The ester A is obtained by heating for six hours, and isolated fioin 
the resulting liquid by dissolving in benzene and precipitating witli a 
mixture of alcohol and ether. It separates in heavy, white tio/ls, 
sintering at 190—200°, but possesses no definite m. p. 

The ester B is best prepaied by heating allyl cinnamato for fifteen 
hours and extracting the product with benzene, when it is obtained 
as a white powder, which becomes brown and decomposes at about 
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300^; it <iiffer8 from the ester A in being insoluble in ben7,ene and 

^liioroform. 

The two polymerides are hydrolysed by boiling with 25% alcoholic 
notassi'im hydroxide, but the amount of allyl alcohol produced is only 
lO— 1 2% of that to bo expected on the assumption that the polymerides 
.,,e iillyl esters of polyciuiiatnic acid (CglijjOg)*. The conclusion is 
thciefore drawn that the double linking of the ally! groups takes part 
•ji ihe polymerisation after the manner indicated in the following 
OH2*CHMe‘CPh*CH-CO./C3H5 
formula: ^ CH-CHPh 

Tiiis view is also confirmed by the behaviour of the ester A towards 
broinioo- It combines with bromine very slowly, and after twenty- 
fQnr hours yields a trowio-compound, (Cj3H,202t5r%, the amount of 
bromine uniting with the ester being only half that which would have 
been combined had the allyl groups remainod intact. 

Both polymerides are hydrolysed by alcoholic potassium hydroxide 
ii) the corresponding aci^s, which form white, amorphou.s powders, 
sintering at 180 — 190^ (decump. 210 — 220'^), and closely resemble one 
mother 

The above esters differ from that obtained by the polymerisation of 
illvl cinnamate by exposure to light, in solubility, and in being 
hydrolysed by alkalis. 

Allyl cinnamate combines almost instantly with bromine (1 mol.) 
in chloroform solution, yielding a(2-dibromoprop}/l cinnamate as a viscid 
oil. Combination with a second molecule takes place more slowly, 
resulting in the formation of a^-dihromopropyl a^'dibromopropionaie, 
which crystallises in white needlc.s, m. p. 69 — 7F. 

On exposure to light for nine months, allyl cinnamate yields a 
folymtride, which is precipitated by methyl alcohol in white flocks, 
m. p. above 300^ and is not hydroly.«ed by alcoholic potassium 
hydroxide. 

The polymerides of benzyl cinnamate (decomp, 270^) and octyl 
cinnamate have been prepared in a similar manner. F. B. 

Methylcarbonato-derivatives of Phenolcarboxylic Acids 
and their Use for Synthetic Operations. VIII. Derivatives 
of Orsellinic and a-Resorcylic [3 : b-Dihydroxybenzoic] Acids. 
Emil Fischer and Hermann 0. L. Fischf.h {Ber., 1913, 46, 
1138 — 1148). — The difficulties attendant on the conversion of 
dimcthylcarbonato-orsellinic acid (3 : 5'diiuethylcarbonato-o-toluic acid) 
into its chloride have been overcome (compile A., 1912, i, 860), By 
coupling the latter with orsc-llinic acid, 

CO 0 the authors have been able to prepare 

31 dimethylcarbonato - or.^ellinoylorseilinic 

2 * I acid (annexed formula), which, when 

\,/ hydrolysed, gives a diorsellinic acid 

U-CU^Me CO.,H identical with the natural lecanoric. 

acid. A series of compounds has 
been prepared, from a-resorcylic acid. 

^imHhylcarbonato-Oi'sellinyl chloride, C,jlIo3Ie(0‘ 00)2310)^*0001, 
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m. p, 53—54°, is obtained by the action of phosphorus pentachloiiJu 
on dimethyloarbonatoor.scllinic acid suspended in chloroform. 1„ 
suitable circumstances it reacts readily with ethyl alcohol, the cone- 
spending ethyl ester being probably formed. In alkaline acBlone 
solution it condenses with p-hydroxybenzoic acid, forming 4-dimctliyl. 

carbonato-orsellinoylosybeiizoic acid, 

C,iH2Me(0-C0,Me),-C0-0-C„H,-C0jH, 
m. p. 203—205° (corr. decomp.), after previous softening at about 
which in aqueous alcoholic solution does not give a characterihin 
coloration with ferric chloride. The alkaline salts are sparingly soUitle 
in water. When heated with ammonia, the didepside, i-orse!lim</l. 
oxyhmzoic riralf, is obtained. Difficulty was experienced in obtaining the 
latter in the crystalline form until a nucleus of the crystalline ecil 
was isolated bv decomposition of the pyMine salt. The air-diied 
acid contains rH,,0. It has m. p. about 203° (corr. decomp.) after 
previous softening at about 180°, tho value found depending grCiitlj on 
the mode of heating. ^ 

DirMlhylearhoHatowseUinoyhrseUinie acid, needles, m. p. IBo— lol- 
(corr. decomp.), is obtained by the gradual addition of a solution of 
dimetbyloiirbonato-orsellinoyl chloride in acetone to a well-roolcd 
solution of orselliiiic acid in acetone and ,V-sudium hydroxide, In 
aqueous alcoholic solution it give.s an intense reddish-violet coloration 
with ferric chloride. By repeated treatment with methyl chloio- 
formate and alkali in aqueous acetone solution, it yields a crystalline 
m-oduel, which gives no coloration with ferric chloride. This can be 
separated by means of potassium carbonate into a soluble portion, 
probably LnnutUykarbmalolecttnoric acid, and an insoluble portion 
which is being investigated. Aqueous sodium hydroxide slowly con- 

verts dimothylcarbonato-orscllinoylorselliuic acid into lecanonc aiiid, 

coloiirle.s8 needles, having no deSnito m. p. When quR^'y heated it 
softens at about 170°, and is completely melted at 1 lO with brisk 
evolution of gas. The air-dried acid contains I H.jO. Identity ot tins 
product with natural lecanoric acid was establi.shed by compaiison of 
ra. p., colorations with ferric chloride and bleaching powder, solubiiiiy, 
and crystal form of the two substances, and, further, by the leans 
formation of each into the Iriiiiet/iyf erfier of methyl lecauorate, 

The product from the synthetic acid had ni. p. 147—148° (corr,), whilst 
that from the natural acid li.ad m. p. 146—147° (corr.) after softening 
at 140°. A mixture of the two had m. p. 145 — 146-5°. 

3 1 H-Vwieth/lcarlionatoienzoic acid, prepared by the action of metliyl 
chlorocarboiiate on a solution ot 3 : a-dihydroxybensoic acid in A -sodiinii 
hydro.xide, has m. p. 161—164° (corr.) after alight previous softeiuiig. 
Phosphorus pcutachloride converts it into the corresponding ddonJi. 
colourless needles, m. p. 103—110° (corr,), which, when coupled mt« 
;?-bydrox 3 'beiizoif; acid in the usual manner, ’{j 

cafbonatobeiizoyl)oxybenzoic acid, C,jH3(O-CO2Me)2*C0*O‘C^ 4 2 ’ 

needles, m. p. 161 — 163^ (corr.). . 

When treated with aluminium chloride and benzene during an Jiom 
at 70—75'', and then during forty-five minutes at 75— SO'-', 3 l 
metbylcarbonatobenzoyl chloride yields 3 : b-dihudroxi/benzop 
which ceparates from water with IH^O. Tho dry substance has m. P' 
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|50_-162° (corr.). If the temperature in the above process is 
iiatuincd at 40 — 45*^ during 6ve hours, no hydrogen chloride is 
evnU’c^! ^ yellow oil is subsequently obtained, which crystal- 
when brought into contact with light petroleum. The product, 
lias not yet been obtained in the pure state, contains the methyl- 
oavlionito-groups, and is transformed by alkali into 3 : ib-dihydroxy- 
ht;,i7.q>lienoue. H. W. 

ranni^ and tho Synthesis of Similar Substances. III. 
Qopipounds of High Molecular Weight. Emil Fischer and 
KmvL Treudenbekg (Z>V., 11)13, 46, 1 116 — 1 138).— fhe .authors have 
taiitinucd their previous work (A., 1912, i, 471, 887), and describe 
1 convenient method of prejwing wi-digallic acid in larger quantities. 
The properties of this acid ro.serable those of the digallic acid pre- 
vkni>ly para compound (A., 1908, i, 893) so clo.sely 
that the two substances are iu all probability identical. It differs 
cooiderably, however, from the m-digallic acid described by Nierensteiii 
(A., 1910, i, 265). 

A. series of compounds of high molecular weight has been obtained, 
by the use of tribenzoylgallic acid ; for example, hcxa-(tribcnzoyl- 
yalloyl)-ujaunitol. In the analysis of this and similar compounds, a 
dilHculty is experienced in that the differences in the percentages of 
carboii and hydrogen are not sufficiently great to allow uonclu.sions to 
be di'juvn with reg^ril to the number of acyl groups present. This has 
been overcome by the introduction of halogen atoms into the molecule, 
and a series of substances has been prepared from 2 : 4 : 6-tribromo- 
plienok^glucoside and jo-io.lophenylmaltosizone, of which the most 
interetting is hepta-{trihmzonlyalloyl)-'^-iodophenxftimdtoiazoni, 

mol.-wt. 4021. The molecular weight of thU and similar substances 
hiis been determined in broiuoform solution, the obsevvi-d values being 
found to agree with tho.s^ theoretically required without greater 
divergence than is frequently' encountesed with much more simply 
coiisiituted, cry.>t:i]line substances. 

CnrhonyfoguUic ucv.l (4:5- c«r6ourt<o • 3 • hydroxyhenzoic acid)^ 
OC<^|j^Cj.H 2 {OH)-CO.,ll, is obtained by the addition of a solution of 

Cfirbonyl chloride in toluene to a well-cooled mixture of gallic acid, 
acet'-ue, and 2A’-80tlium hydroxide (3 mols.), and subsequent acidifica- 
tion of the product with hydrochloric acid. A full def^cription of the 
apparatus employed is giveu. The acid has in. p. about 255^ 
(corr. decomp.). It is sparingly soluble iu cold water, and decomposed 
by hot water with regeneration of gallic acid. Hot methyl alcoliol 
cunvoits it into 3-mcthylcarbonatogalUc acid. In alcoholic solution it 
^ives a faint coloration with ferric chloride, which increases in in- 
tensity on keeping. It. is transformed by diazomethane into methyl 

i : o-carhoualQ-Z me,thoxyhenzoale, 

needles, in. p. 134'^ (corr.), which, when boiled with water, probably 
yields methyl 4 : 5-dihydroxy o-methoxybenzoate. The latter is 
converted by the successive action of sodium hydroxide and hydro- 



i. 480 


ABSTRACTS OF CHEMICAL PAPERS. 


chloric acid into 4 ; 5-dihydroxy-3-methoxybenzoic acid, which is 
parently identical with the acid obtained by Vogl (A., 1899, 

The latter gives m. p. 199 — 200° (ancorr.), whereas the authors tirjj 
about 220 ° {corr. decomp.), but point out that the observed m 
depends greatly on the mode of heating. 

m-Digallic acid is prepared b}’ the alternate addition of 
hydroxide and of a solution of trimethylcarbonatogalloyl chloride in 
acetone to a cooled solution of carbonylogallic acid in acetone and 
jY-potassium hydroxide. The product is treated with iV-soOinn] 
hydroxide and subsequently with hydrochloric acid, when wi-dj^allic 
acid, needles, m. p. about 280° {corr, decomp.) after softcniny at 
260° (corr.), is obtained, the yield being 45% of the theoretical 
The acid dissolves in water at 25° in the proportion 1 : 860, and gives 
a deep bluish-black coloration with ferric chloride, With aqueous 
potassium cyanide solution, it yields, after ten seconds, a pint 
coloration which disappears after a time, but returns on shaking the 
solution. When boiled during six hours wit^ 1% hydrogen peroxide 
solution, it yields a dark brown coloration, but no procipitate. Y’iih 
10 % aqueous hydrogen peroxide under similar conditions, a cUav 
solution is formed. In these particulars, the acid differs markediv 
from Nierenstein’s w-digallic acid {he. cit.). With diazomethane, ft 
yields methyl 5(3' : 4' :5')-trimethoxybenzoyloxy-3 : 4-diQ)ethoxybe]i?,. 
oate, which is identical with the product obtained previously (A,, 1912 
i, 888 ). Acetic anhydride converts it into ptnta-acetyl-va.-digallit 
acid, needles, m. p. 193 — 194° (corr.), after softening at about lSi‘ 
(Nierenstein’s ?u-digallic acid gave a penta-acetyl derivative, m, p, 
211 — 2U°). An attempt to prepare the oonesponding pentabenzovl 
derivative was unsuccessful. 

Z :i‘.b‘Tnmeiho.cybenzo\c ajihydridey microscopic needles, ni, p, 
160 — 161° (corr.), is obtained by the action of 3 : 4 1 5-trimethci2y- 
benzoyl chloride on 3:4: 5-trinielhoxybenzoic acid in chloro- 
form solution in the presence of quinoline. Similarly, the mixed 
anhydride of 3:4: S-trimethoxybenzoic acid and pentametbyl-m- 
digallic acid, needles, m. p. 165 — 166° (corr.), is obtained from 3 :4:5- 
trimethoxybenzoyi chloride and pentamethyl-?n-digallic acid, and is 
identical with a product previously obtained during the synthe.'vis oi 
pentamethyl- 7 «-digallic acid (A., 1912, i, 888 ). 

FeniamUhyl-'^digallic acid is formed in 75% yield from 3 :4:5-ti'i- 
methoxybenzoyl chloride and syringic acid according to the method 
employed in preparing the m-isomeride. It forms leaflets, m, p. 
221 — 222° (corr.). The methyl ester, prepared by the action of dia/.o- 
methane on the acid, has m. p. 172 — 173° (corr.), whereas Mauthoer 
(A., 1911, i, 725) found ni. p. 169 — 170°. 

Trihenzoylgallyl C,jH.,(OFlz) 3 'COCl, needles, m. p. 124— 12G' 

(corr.), is obtained by the action of phosphorus pentachloride on triben?- 
oylgaUic acid in the presence of chloroform at the ordinary tom 
perature. The corre.spondiiig ethyl e&tcrr has m. p. 126 — 128° (corr.), 
whilst the anhydride, ^ 56 ^ 1340 ^.-, needle?, has m. p. 195—196°, and is 
more stable towards alcohol than simple substances of this class. 

Tetra-{iribmzoylgalloyl)-trihromophenol-di-gluco9ide, 
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' nrepJtie'^ ^7 addition of t^ib^oraophenol-li-gluco^^ide to a solution 
of tribenzoylgalloyl chloride and quinolin in cblorofonn. It is a 
amorphous powder, which softens at about 130°, and melts to 
clear syrup at about 155° In tetraehloroethane solution, it has 
r I" „ 31 01°. Htxa [irihtnzoylgiUloyl)-intinnitol^ohiKme.A in a similar 
jnanu*^r, has [a]u + 19*63° in tetraehloroethane solution. It soften at 
about 125°; and is completely molten at about 150°. 

j'^ircibenzoylphenylglucosazoney C,jII^O^B 2 ^(N 2 HPh). 2 , softens at about 
100', is completely molten at about 130°, and begins to decompose 
at about 140°. When dissolved in acetylene tetrachloride, it has 
^ 12'16° for tbe Auer light. 

^ ^.lodopkenylmaliosazoney prepared by the 

action of ;j-iodophenylhydrazine on maltosonc in aiiuoous-alcoholic 
solution, crystallises in yellow needles, m. p. 208° (corr.), after slight 
previous softeoing, the m. p., however, varying according to the mode 
of heating. The solution in pyridine exhibits mutarotation, constant 
values being probably obtained after three days. For one specimen, 
[a]il' was found to be ^83*44° after eight minutes, +66'51° after 
thiity-two hours, +66*11° after forty-eight hours. When treated 
with tribenzoylgalloyl chloride at the ordinary temperature in the 
pieserjce of quiuoliue and chloroform, />-iodophenylmaltosazone yields 
ypia,{tTiheyiZoylgalloyl)-'p'iodo])henyhnaltos((zoue., 

amorphous, pale yellow powder, which softens at about 145°, and is 
melted to a red liquid at 160°. In tetraehloroethane solution it has 

[af-8'75°. 

The molecular weight of the above substances of high molecular 
weight was determined cryoscopically in bromoform f^olution, care 
bciog taken to obtain them free from any trace of adhering solvent. 
From experiments on the molecular weight of naphthalene dissolved in 
bromoform, the value 143 was adopted as constant for the solvent. 
Tbe following mean results were obtained, the theoretical values being 
snclosed in brackets ; tribenzoylgallic anhydride, 054 (946) ; tetra- 
(tiit)enzoylgalloyl)-tribromophenol-d-glucoside, 2036 (2349); hoxa-(tri- 
benzoylgalloyl)-manDitol, 2781 (2967); h6pta-(tribenzoylgalloyl)-^-iodo- 
phenyluialtosazone, 3503 (4021). H. W. 

Salicylaldehydephenylbydrazone, Georg Lockemann and 
Frasz Lucius 1913, 46 , 1012 — 1021, Compare this vol., 

i, 2t)6), — Salicylaldehydo phenylhydrazono (compare Biitz, A., 1894, 
584) can appear in i.someric forms, which, however, do not differ in 
molting point, but in crystalline form, colour, and solubility. Their 
formation depend.^ on the conditions of crystallisation and the 
illumination. The isomerism is therefore physical and not chemical, 
as supposed by BilU. 

The a-hydrazone is formed in rectangular prisms on slow ciystal- 
lisation from dilute alcohol or benzene ; these are pale or dark green 
when light is excluded, greyish or brownish-yellow in its presence. 
The green form occurs in presence of acetic acid ; with ammonia the 
yellow modification is formed. 

The /3-hydrazoiie is deposited on quick crystallisation in colourless 
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nesdles, which become greenish-yellow on exposure to light. The 
■y-modification separates from light petroleum in bunches of 
needles, which become yellow or orange on exposure. In all three 
modifications the coloration brought about by light slowly reverses 
the dark. All three soften between 135° and 140°, m. p. 142 — MSt 
When benzoylated in pyridine solution, according to the propoitioQ 
of benzoyl chloride, the O-monobenzoyl or the 0,W-dibenzoyl deriv- 
atives are obtained. When sodium hydroxide is present, the dibonz.tji 
derivative is the main product, more or less liydrazone reniaiuin^- 
imattacked. 

On reduction of the dihenzoyl derivative with zinc dust and uceliu 
acid, benzanilide and o-hydroxybenzylbeimmide, 
OH-CeHvCn./NJl-CO*CoHv 

are formed. 

o-Benzoylhydrox}jhenzylhenzamidey prepared by benzoylating by the 
Schotten-Baumann process, forms colourless ueedle.?, m. p. 141— 142 , 
When hydrolysed oithor with cold alcoholic potassium hydroxide or 
warm alcoholic ammonia, iV-bonzoyl-o-hydfoxybenzaldehydeplicnyl. 
bydrazone is obtained ; it gives a dark bluish-green ferric chloride 
coloration. 


Condensation Product of Piperonaldehyd© with Ethyl 
Urethane. I. G. Biancui {Oazzelta, 1913, 43, i, 237 — 243j,— 
When these substances are heated for half an hour on the water-bath 


with a little hydrochloric acid, piperoiiylidenehimrethaiie, 

m. p. 177 — is obtained : it cryst;dlises in colourless needles. 

11. V, S, 


Preparation of Cyclic Ketones. Farbesfabrihen yokm, 
fc'niEDR. Bayer it Co. {D.K.-P. 256622).— When adipic acid, its 
homologues, or substitution products are heated tliey furnish satis- 
factory yields of the corresponding cyclic ketones ; this reaction 
conveniently carried out under reduced pressure, in the presence of nu 
inert ga.s, and of a catalytic reagent, sucli as oxides, carbonates or 
other salts of the ulk.iU metals, alkaline earths, or in.agnesiuin ; of 
salts of the heavy metal.'*, such as iron, nickel, cobalt, mangAuese, ot 
uranium ; or of pho.';phoric, boric, or other acids. 

cy;/oFentanone, b. p. 49—50731 mm , ia obtained in quantitative 
yield from adipic acid at 290 — 295° in the presence of bitrium 
hydroxide ; with uranium mirate the yield is 80%, and with ferious 


sulphate 90%. 

2-Metliylci/cfopentanone, b. p. 3<S7ll mm. and 57 — 50729 mm,, i> 
.similarly obtained at 300 — 305^ from /3-methyladipic acid, wluUt 
suberic acid furnishes suheroiie (b. p. 179°) at 320 — 325° in tlie 
presence of iron. - G. ^b 


Terpenes and Ethereal Oils. CXV. Otto Wallacii {Annahn, 
1913, 397, 181 — 219). — A systematic examination has hitherto not 
been made of the problem how the position of the oxygen atoui in 
cyclic ketone influences the b. p. Bocent examples in the literature 
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]eaJ author to the geaeralisation that iu saturated, isomeric, 
-flic ketones containing the same substituents the b. p. is lowest 
’hen the heaviest substituent is nearest to the oxygen atom and 
Vi’che^'t when this substituent is situated' as far as possible from the 
•rt'en atom. Since dihydroisocamphor ha.s b, p. 211^ and carvo- 
jjiei^^thone has b. p. 220 — 221^, the gonerali.satioii furnishes corrobor- 
(ivideiice that dihydrotsocamphor is not l-methyl-5-i«opropykyc?e- 
hexan-2-one (compare A., 1912, i, 878). 

’\Uicli more complicated and dithcult is the problem of the relations 
het^vecii the constitutions and the b. p.’s of unsaturated cyclic ketones, 
since in such substances the position of the ethylenic linking must 
aho be taken into account, lly reference to the b. p.’s and the consti- 
tatiotis of many unsaturated cyclic ketones, the auttjor shows that (i) 
hetoues in which the ethylenic group and the carbonyl group form a 
conjugated system have a higher b. p. than isomeric ketones in which 
such a system does riot obtain, and, moreover, that the b. p. is higher 
ivhen the ethylenic linking in the conjugated system is part of the 
cai'bo-cyclic nucleus than when it is attached Fcmicyclically or is present 
in a side-chain] for example, At-mentben-S one, b. p. 235'^, pulegone. 

p 221 — 222“ and also carvenoue, b. p. 232—233% and dibydro- 
Ciu'vone, b. p. 221 — 223“; (ii) the replacement of the liydrogeu atom in 
the system •CICFf'CO* by an alkyl group K is accompanied by a fall 
in the b. p. which is the more pronounced the greater is the molecular 
weight of R; for example, l-methyl-r)u>opropyi.A^'Cyc/6hciXCD'3-onc, b. p. 
■244*, A^-meutheu*3-oiie, b. p. 235% carvotanacetone, b. p, 228 — 229% 
l.methyl-2*tsopropyl-A'-ci^Wohe-\en-3-one, b. p. 216 — 217% and A^- 
m0Llhen-3-one, b. p. 211% and (iii) the tail in b. p. by the 

conversion of unsaturated ketones of the type 'S-COMe into 


saturated ketones of the type CgH^-COMe is about lb% and is there- 
fore distinctly greater tlian the fall, about 3—4% in the b. p. caused 

by the conversion of ^-('lI^*COMe into C,-H 5 j‘OH,/COiIe, 

l-A-Dirneihyl-^^'-c^chhex&n-^omoxime, 

[u, p, 02 — 93% and another substance, m. p. 1C9*, wluc.h i.-< upparently 
hd isoiiieride, are obtained by warming the nitrosociiloride of 1 : 1- 
dimcthyl-A^-cycfobexene with sodium acetate in glacial acetic acid. 
By hydrolysis, the fornier yields 1 : 4-(/<»ueiA?//-A'''Cyclo/t^A'e.w.-2-oue 
b, p, 189—190% D22 0-938, n-^ r47a3 {^einicarba::one, m, p. 1C5'), 
wiiicL is oxidised to /j-xylenol by fonic chloride and glacial acetic acid. 

By reduction of Paal’s method, 1 : l-d'UieLliyl-A'’-c^,c^hexen-2-one 
yields 1 : 4-dimcthylcycZf)hexan-2-oue, b. p. 178“, I)-’-' 0-9025. 1'4446 

(oxime, m. p. 108 — 109% semicarbazone, m. p. 175 — 176'). which is 
also obtained by warming 1 : 4-diuietliylcyc/ohexaii-l : 2-diol with 
dilute sulphuric acid. The saturated ketone and its oxime and seini- 
L’arbanoiie Ji.ive been described, frequently but erroneously, in the 
liiciature. By oxidation with chromic and dilute sulpliuric acids, it is 
converted into 8-acctyl-)3-methyivaleric acid (scmicarbazoiie, m. p. 
146 — 147%, which in turn is oxidised to jS-uiethyladipic acid by 
sodium hypobromite. 
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By reactions similar to the preceding, tefcrahydro-w 2 -xylene nitroso 
chloride is converted successively into 1 : Z-dinitthyl-^^-c.'^c\Qhiixin- 
i-omoxim.% 1 \ Zdim>Ahjl'i:^^-(iyc\ohQxm-i-one {semimrha^ne, m. p, 
194_195'J]j and 1 : 3-dimethylc2/cZohexan-4-one (this vol., i, 278). 

1- imetbylcyc^ohexali-S-oue, b. p. ISI'5 — 182°, 0'89r), 

1'4425 (semicarbazone, m. p. *201°), and 1 : 3-dimethylcyc^obexan-2 ooe, 
b. p. 174-5° D-“ 0'9140. 1-4476 (oxime, m. p. 114— 115^ semi' 

carbazone, m. p. 176— 177°), have been prepared and their physical 
constants and those of the oximes and semicarbazones comparej with 
the values recorded by other investigators. 

[With Lons Abgspuhger.]— B y reactions similar to tbe preceding, 
l-methyl-4-etbyl-A3-c?/c^ohexeiie nitrosochloride has been converted 
successively into i-methyl‘4:-ethyl-A^-cyc\ohex6ii-5-o^ieoxi7nef ni.p.59— 6fP, 
l-j>(«i/i)/i?*4 «i/iyZ-A^-cycio/ie.i:eK-5-oKe, b. p. 203 — 204°, 0 331(1^ 

1‘4'759 {siinicaThazone, in. p. 152—153°), and l-methyl- 4-ethylc7/cJo. 
hexan-S-one, b, p. 197°, D-'^ 0’900(>, Wy 1-4485 (semicarbazone, ru, p, 

178 181°, oxime, m. p. 80°). By oxidation with chromic acid the 

last substance yields a ketoiuc acidf OOjH’CHg'CHMe'CHg'OH/COKt 
(se'inicarfmzoney m. p. 145°. 

I’isoPfopylcyclohexan-i oM, b. p. 214 — 2 14-5°» 0’91 <5, 7i\i 1’4;)61, 

[dibeuz7/lidene compound, in. p. 105°), is obtained by the led'ictioii of 
l-mpropyl-A^ (;^c;ohe.xeu-4-one (A.. lOl'B, i, 424) by Paul’s method. 
l-Methyl-3-iVopropyl-A’^-cyc/ohexen-5-one, b. p. 244° (decomp,), 
0-9340, nil 1'4.S65 (semicarbuzono, ni. p. 167°), i« reduced by Paal’g 
method to l-m6lbyl-3*?sopropyIci/c7oliexaii-5-one, b. p. 221—223^, 
0-8965, 1-4541. 

[With Rud. Muller and bhi. Henjes.]— T he low b. p, 212°, of 
A^-menthen-S-one, in comparison with those of tho isoiiieride?, 
A^-menthen-S-one, 235 — 237°, carvenone, 232 — 233°, and carvotaii- 
acetone, 228 — 229° led the authors to the opinion that an error must 
have been made either iu the b. p. or in the constitution (compare 
Auwers, A., 1909, i, 592). It is now shown that no error had been 
committed. i-A-^-Mcnthen-S one. prepared from i-mentbene, has b, p, 
212—213°, t)-'^0-9165, 1*4726, ■\vhilst ^-ALmenthen-3-one, prepared 

from menthol, is a yellow liquid having b. p. 211 — 2l2°, 

7 ijj i'4729, and [a]|^ - 67*46° in methyl alcohol. The active siibstaure 
forms a se 7 }itca 7 'bazonx, m. p. 170 — 171°, and n didenzylidene derivative, 
yellow needles, m. p. 140 — 141°, [u]ii' -58'41° in chlorofovm. Tlie 
constitution of the active menthenone is proved by its i-educ.tioa to 
^menthoue by Paal’s method, and ultimately to ^-menthol by sodium 
and alcohol. The constitution of the i-monthonone has been proved 
by the synthesis of the ketone from 1 -methylcyc^hexan 4-one and 
magnesium isopropyl iodide, the resulting alcohol being dehydrated b' 
dilute sulphuric acid, and the l-methyl-4 isopropyl-A^-oycZohexene beiug 
converted through the nitrosochloride into the menthenoneoxime. The 
low b. p. of A'’-mentben-3-one, therefore, must be due to the position 
of the isopropyl group between tbe carbonyl group and the etbylemc 
group (compare above). 

[With Fr. Henjes.] — S ince little is accurately known of the aciiv- 
atives of i-menthone, a large quantity of this ketone has been 
by reducing A^-menfchen 3-one by Piial’s method. It has b. p. BOi 
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P^o O S075, nii r4521, and forms a semicarbazone, m. p. 212'^, oxime, 
111 . p. 7'J— 80"^ (benzoyl derivafcive, m. p. 6U— 70“^), zsooxime, m. p. 

liydrochlorobenzylideiie derivative, m. p. 119 — 120^-’, and 

viel'ls a mixture of menthols by reduction. The reduction of f men- 
lljoiiyoxiiue yields i-menthylarnine, b. p, 208'*, which forms a hydro- 
ciilaiiilo, in. p. above 250°, carbamide, m. p. 151 — 152°, phonylmenthyl- 
(.aibaniide, m. p. 135 — 136° pheriylthiocarb.unide, m. p. 136 — 137° 
iiQHzylideno compound, in. p. 141 — 142°, 0. S. 


Pinacolin Transformation. II. Asymmetric Cyclic and 
Acyclic Pinacones and Their Transformation Products. H.vxs 
Mtr.iiWKiN {Annalen^ lO'o, 396, 200 — 263. Coaipaie A., 1910, i, 
g 5 ()).— A thorough examination of the reaction whereby l-^ypropyl- 
cyc/ypentane-Ta-diol is converted into 1 : l-diuiethyl'.7/-^obexaD-2-oue 
and of analogous I'eactions has led to the followin;' importune 
(’enerdisatiouB in connexion with uhe pinacolin tiMusfoi iirition : (i) the 
pinacolin transformation is a true, iutramoleeular, atomic rcariunge- 
uicint; intermediate products cantiot bo isolated ; (2) the covuse of the 
trAod'ormation is conditioned by dilferont factors depending on the 
slracturo of tho pinacone. In syuiiuetric piuaconc.s of the type 
Clli;t(Ori)’CRPi.'*OH, tho tran.sFurmation depouiis only on the 
reUtive ease of mobility of tlie groups U and LI , whiUt in asymmetric 
piniuiones, CKj,(ntI)’CKV01I, the subility of thy hydroxyl groups U 
the delorminiiig factor; (o) byastudy of the pinacolin traiisformatiou, 
it is possible, not only experimcutally to ascertain the different 
stabilities (that is. the strength of their aUacUinorit to tho carbon 
atoms) of the liydro.xyl group.s in a.M-inme?ric [liuacoue?, but also, 
since such stability is deteruiined mainly by tno .stitbilitio.s of the 
rudu'les attached to the same carbon atom, the relative strengths of 
the attachment of the.se radicles. 

[With II.ANS Probst.] — The Interaction of ruothy! ry^/opentan-l-ol- 
l-cfti'hoxylate and an exce.ss (4—5 mok) of luagnesiau. cihyl bromide 
or mignesium phenyl broiniilo leads by thy U'ual method to the 
form iityn of \-hydroxy l-a-elIti/lpi'op'jlcvc\op^.iita)i-\-ol, 

III, p. 39'.‘)°, b. p. 136‘y25 mm., and l-a//y.fro,'y'/5'<;/<y-i/'?//tyc‘lo- 


l-o/, f ^“_|^||'[>0(OlI)*CPi!.yOU, ni. p. 125 '. coiuut'li 
h/H., 't/ll, 


: prisms, 


a*'pei!tive]y. The former i.s converted by concentrate 1 sulphuric acid 
at - lU ■' into .a mixture of 1 : \-'Uethylcvc\ofieo.f:(-'2 oii'-, 

XT!., —CO* 

CH2<q,j >CK t., 

b. p. f'3';r {5 mm., D*- ()'9236, l‘4b2l (the constitution of which is 
proved by its oxiilation to aa-ilietfi >A(ld>pic (i.ci I, 

CO., 11 • C Ki y Cl ly C 1 L., ■ ( ;0_, 1 1 . 

10 . p, 9') — 92°, by iicsirly boiling oU'b nitric arid), and l-propioiojl-l- 
((/ij/fvcloji*, |i||-7>t'Kb'C'OKt, b. p. So- IG Him., D" O'ftlO-t, 

’.'ll 1 -ioiij, which is oxidiseil to l-ei/iylcyAojienUnia-l-carba.riflic a<'bl^ 
''01,. CIV. i. , 
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m. p. - 8°, b. p. 132°/18 mm., by nearly boiling 40% nitric acid. The 
separation of the mixture is readily effected by means of the 
semicarbazones, the mnicarhnzone^ m. p. 202 — 203°, rhombic lealltt;; 
of the cycZohexane derivative being sparingly soluble in alcohol or 
other solvents, whilst the stmicarbazo7ie, m. p. 148‘5°, slender needles 
of the cj/c^opeutaue derivative is easily soluble. 

The pinacolin transformation of l-a-hydroxybenzhydiylr,,,.'^;,. 
pentan-l-ol by cold concentrated sulphuric acid yields otilv 
1 : l-d!ipAfi?ty?eyclo/i«a,‘rtn-2-on«, m. p, 99°, stout needles {seinicarba'.on'f 
m. p. 240°), by the oxidation of which by chromic and acetic acidj 
benzophenone is produced. 

[With F. Kremeks.] — The product of the pinacolin transformation 
of l-wopropylcj/c^ohexane-l-a*diol contains about 33% of lA’dimetlo/. 
cyc\oheptan''2-one {aemicarhazom, m. p. 160°) in addition lu the 
l-acet}’l-l-mi-thylc//c?obexane described by Tarboiiriecb. 

1 -a fJydroxyhnzJiyiIryhYc\ohexan - 1 -ol, 

CH *CIT 

m. p, 130°, stout prisms, prepared from methylcyc/ohexan-l-ol-l-cnib- 
oxylate and magnesium phenyl bromide, is transforuKjd h 
concentrated sulphuric acid at 0° into the ethylene oxide, 


• CHj-CH^ ^CPh,. 

m. p. 92 — 94°, rhombic prisms, which does not react with semicarbazido 


and is oxidised to benzophenono, glutaric and adipic acids by chromic 
and acetic acids. 


[With F. Krejjehs und R. Splittegarb.] — E thyl 9-hydroxyfluorene- 
9-carboxylato reacts in the usual manner with an excess, 7—8 niols,, 
of magnesium methyl iodide, magne-siuin ethyl bromide, or magDe>iuLi 
phenyl bromide to form, ultimately, ^-^-/lydroxyhopTopylJluoTiinQl^ 

m. p. 101°, large, colourless uet'dlci-, 

C H 

^-hydroxydkihyhneihyljiuorenol, ^]]>C(OH)*OEtj^'OH, m. p. li'iR', 

M 

colourless needles, and ^■a’hydTOTybenzhydTyip,uormol^ 

^"|J>t'(OIl)-CPlvOU, 

m, p. 160 — 162°, slender needles, respectively. By cold conccnirated 
sulphuric acid the first is transformed into ^-wetyl-'-ymeihiijluGrttif.^ 
C H 

i'^-j-^^CMc'COMe, m. p, 89°, b. p. 181°/T8 mm. {st'inicarlazQue, m. [\ 

254 — 256°), the second into 9-projnonyl-^-ethyl/ltwrene, ra, p. •''J; 
{semicarhazone, m. p. 236°), and the la.st, which is readily (lecompo^e'^ 
into benzophenone and fluorenol by 1()% alcoholic potassiimi liydroxide. 
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Ui. p. 16S°, glistcDing leaflets, by 10% sodium hypobromitc. 9:9-Di- 
pljenj-lphenanthrone is identical witli the suhsUnce described as 
j-dijihonyldipbenylene^ethylene oxide by Werner and (irob, but that 
it has the constitution denoted by its name is proved by the fact that 
it yields the acid, CHPh 2 *C,jH,‘C,;H^‘C 02 f{, by heating with alcoholic 
potassium hydroxide. Similarly, the pinacolins obtained by Zincke 
and Tropp from a series of pinacones prepared from phenanthra- 
quinoue and magnesinm alkyl haloids, and regarded by them as 
a-pinacolins (s-dialkyldiphenylene-ethylene oxides), are probably 9 tO di- 
jlliylphenanthrones, since the methyl compound (9 : 9-dimethyl- 
plicuanthrone), for example, is converted into t-hoj'/roinjldiphenyl-^' - 
carhoxylic acid, CHMe 2 *CgH^‘C(jlI^*COj,H, m. p. 101 — lOb^, bypotassium 
hydroxide at 220 — 24(1''. 

[With 11. Splittegarb.] — Acyclic, asymmetric pinacones have 
been prepared as similar as possible in structure to the preceding 
cyclic pinacones. Jlethyi a-hydroxyfaobutyrale react.s with magnesium 
ethyl or phenyl bromide to form, ultimately, ji-melhyl-y-tthyiamijkne 
jSyflycol, OH'CMej-OEtj-Ori, b. p. 99— 101%19 inn)., and aa-di' 
glycol, ()H‘(;Pl)^*C^[eo‘OK, m. p, 
lespectively. ^y-DimethylamyUne ^y-glycol, OJI’CMe.-,'CMeEt* OH, 
b, p. 94 — 95'^/2l mixj., is prepared from methyl methylethylglycollaie, 
b, p. 251'6 — 152*^ (the ethyl ester lias b. p. 162^, and the acid itself has 
b. p. 193 — 134°/16 mm.), ^nd magoesiuni methyl iodide. 

(3-]\lethyl-y-ethylamylene /?y-glycol is transformed by conceutvated 
siilpliui'ic acid into ethyl tert. -«?«?// ketone, CMooKfCOEt, b. p. 
lyU-5— 152^^, D-^ 0*8298 {mnicurhai^om, m. p. 98®), the coustitntion 
of which is proved by its oiulatioti to aa-diuiethylbiityric acid by 
fiqueous sodium hypobromile. By the piuacoliii transformation, 
|3y-tliinethylainylene ^y-glycol yield.s methyl X.tTt.'ainyl ketone, 
CMe.,KfCO.Mo, 

b, p. 130 6° D“^ 0*8243 [se.micarbaxone, m. p. 136 — 138“), which also 
yields aa-dimethylbutyric acid by oxidation. aa-L)ipbenyI-/?methyl- 
piopylene-a/S-glycol is transformed by told concentrated sulphuric acid 
loio methyl aa-dipheny!ethyl ketone, in. p. 41®, which is oxidised to 
aa-diplieiiylpropioiiic acid by sodium hypobromite. 

[With F. Kremeus .] — Bromodipkenylacelic acid, CPii .Ih •CO.,H, 
m, p. j;>- 5 — 184'J, pi*fp.ared from benzilic acid and hydrogen luoniiiie 
ill glaciiil acetic acid at O'^, is readily convert od by metliv! alcohol iind 
Julpliiuic acid into methyl uiethoxydiphenylacetate, b. p, I'Jl 10 mm., 
ID. p. 29 '’, which reacts with magnesium iiietliy] iodide to form, 
tiiiiniately, y-methoj’y-yy-diphe/ii/l-IS-niethi/lpropaue (d ol, 
O.Me-CPh,-UMe./Ull, 

p. 45 — 47^, b, p. 181 — 182“'/16 iiiin. ; the latter i.s converted by 
lold concentrated sulphuric acid into methyl aa-diphciiyletbyl ketone, 
iot iuto o-phenyl-fiKo-dimethylacetophenone. 

[By the Author.] — The various explanations of (he pinacolin trans- 
Diiuation are .stated and criticised. The most widely accepted tlicory 
i-'Umes the intermediate formation of ethylene oxide.^, but is not 
agroeincnt with observations of the author, 'I'itfeneau, ^fontagne, 
led others. The formation of tangible, intermediate products lias not 
ob.servcd, the transformation occurring by loss of water and the 

i 112 , 
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migration of one group. The water must be eliminated before the 
migration occurs, because s- and oa-diphenylmethylpropylene glycel 
yield tho same pioacolin, CPh.24te*COMe, and s- and «s-dimeihyl- 
diethylethyleue glycol also produce the same pinacolin, CMojEfCUKt 
If there changes are explained by an interchange in position of a 
hydroxyl and an alkyl or aryl group and subsequent elimination of 
water, the author claims that sometimes one group, sometimes nno her, 
changes position with the hydroxyl group without any regultirity or 
obvious reason. 

The first step in the transformation, therefore, i,s 
OH-CR„-OR,-OII — > -CK.,'CR2-0-. 

CP,, 

The complex then changes to a stable state, either , which 


is quite exceptional, or CR.'COK. Symmetric pinacone.s, 
OH-CP.R''CKK'-OH, 

contain hydroxyl groups of like fuoction, and therefore yield, by lose 
of water, the complex •ORR'-CP.R'-O-. The final state of this c iraples 
depends on the relative mobilities of R and K ; in general, the iiictliyi 
group migrates more readily than its homologues, aliphatic group.s loss 
readily than aromatic, and substituted aromatic groups mere readily 
than the phenyl radicle. In asymmetric pinacone.s, OH'CR^'CI, .yUH, 
the hydroxyl groups are not of similar function, and, therefore, the 
first step of the pinacolin transformation may be the formation of 
•CR,,-CRVO- or •CRVCR./O- or both, the actual course beiii? 
determiried by the relative stabilitie.s of the two hydroxyl groups. 
When the stabilities are about equal, two products are obtained, as, for 
example, 1 i l-dieth.vlcycfohc.xan-2-one and l-propionyl-l-ethylcjcfo- 
pentane from l-hydroxydietbylmethylcy/rfopentan-l-ol. Hitlieiro, 
nothing has been known of the inlluonce of alkyl groups on the 
stability of hydroxyl groups ; since rns-shmethyliliethylethylene glycol is 
transformed into ethyl tevt.-amyl ketone, it appeals that the hydroNyi 
group in tlie neighbourhood of the heavier alkyl group has the greater 
stability. *-'■ 


Syntheses by means of Sodamide. Albis IIallicr and 
iiDOUAKD Baiku (Ann. C'/iiin. Phtjs., 1913, [viii], 28, ,173— lU)- 

A ri'snmii of information on this subject, referring pnucipally to Ibc 
results recorded in the following Abstracts: 1909, i, lOS, Col ; Rib 
i, 726, and 1912, i, 270, I- “ 


A Fourth Modification of Benzophenone. Walteu A. M.iin 
(CAem. Jientr., 1913, i, 813—811; from 0/>;rs. /''insfoi lAfcna 
Forhandl., 1911, 54, A, 10. Compare A„ 1912, ii, 10I1).-M1« 
benzophenone is melted in a narrow, thin-wallod glass tube at o i , » 
then plunged into a carbon dioxide-ether mixture, a vitreous rme 
is obtained which develops spherulitic group.s of fibrous ciystar 
at -60= to - 65= which melt at -51=. Tammann observetl f hill t» 
speed of cry.stallisation of stable benzophenone (1) below - « 'S 
small that this form cannot he produced at such low temperatnr& >' 
all. The new labile modification (IV) can therefore melt witno- 
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mssing into the stable form. The other modifications are Tammann’s 
with m. p. 45 — 48° and Zincke’s (HI), m. p.^26° J. C. W. 


Anthracene. III. Derivatives of Anthrone. Kqrt II. Meyer 
• tTifi Albert Sander (/ImiaZew,, 1913, 396, 133 — 151), — The ioflaence 
of eubi^titiients in position 9 on the desiuotropy of anthrone ha.s been 
fnrblier examined. Anthrone itself, even in solution, exists chiefly in 
th“ ketonic modification ; anthraquinol and its methyl ether, however, 
are u^ainly enolic. 

On account of its non-fluorescencc, insolubility in cold alkalis, and 
irKliffereuce to alcoholic bromine, 9-pheuyIanthrone exi.sts in the 
ketonic form. By solution in hot alkali and precipitation by acid in 
the cold, it is obtained in the funnof ^ phenylanihranol, 




which is sulphur-yellow and yields intensely flnore.scent solutions ; by 
keeping or by crystallisatioo, the autliranol reverts to the anthrone. 

The equilibrium of the two modiDcalions of this substance* (and also 
cf the following substances) in solution his been determined as follows. 
All alcoholic solution, about at the ordinary temperature is 

intensely illumiDated by an iron arc and is titr.ited witli Av 1 0-alcoholic 
bi’omiue. Since only the enolic form reacts with bromine and is 
fluoreocent, the disappearance of the tiuore.'^cence furnishes a sharp end- 
point. The same result is attained by .‘^Carting with the antbroue or 
the anthranol, provided that the solution has been kept for a 
siithciently long time. By thi.s method it i.s .shown that glacial acetic 
acid favours the formation of the ketonic modilic-itiou, that all anthrone 
derivatives are immediately converted into anthvanols by pyridine, 
that equilibrium is not attained in benzene or chloroform even after 
prolonged boiling, and that the velocity of transformation io alcohol is 
very much increased by tlie addition of concentrated hydrochloric acid 
;uul, still more, of sodium acetate. 

D-Nilroanthrone, which is readily obtained by the nitration of 
anthrone in glacial acetic acid by nitric acid, I) 1‘5, at is con- 
verted into y-nitroanthranol (Meisenheimer’s acj-nitroanthrone) by 
solution in hot alkali and precipitation in the cold by acids. After 
equilibrium Ijus been estiibli?lied in alcohol, the solution contains 97‘!o 
of tl's ketonic form. Tlie end-point is readily detected, since 9-nitro- 
antluanol is yellow, and 9-iutroanthroiie is colourless, in solution. 
O-Nitroanthrone is converted into ^-uilroanthranijl acetate^ 




HI. p, 182°, citron-yellow leaflets or needles, by acetyl chloride in cold 


pyridine, and into ^-nilroanthranyf benzoate, m. p. 238° (decomp.), 


auiber-yellow prisniK, by benzoyl chloride and pyridine on the water- 

bath. 


^•AnUinoanthrme, p 11 ni. p. 154 — 156°, 

reddening at 146°, faintly yellow needles, prepared from 9-bromo- 
ariihrone and aniline in boiling benzene, is converted by treatment 
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with alcoholic potassium hydroxide and subsequent acidification into 
^-anilinoantkranolt p. 155°, reddish. 

brown crystals, which forms orange-red solutions with intense yellowish, 
green fluorescence. The alcoholic solution, after several days, contains 
about 80% of the anthranol. Both forms are converted into anthia. 
quinol and aniline by boiling dilute acids and alcohol^ ll-Aiiilino- 

anthrone is converted into 9 anUoantkrme, 

m. p, 123—124°, rod needles, by alcoholic potassium hydroxide ai,j 
potassium ferrieyanide, and into 9-(mUhiOftnthranyl benzoate, 

m. p. 22G'^ yellow cryst;\ls<, by honzoyl chloride and cold pyridine. 

d-^-NaphtbylavtinQiinthroney ui. p. 171) — 180°i yellow needleii, 
^-^-naphihylammoaMhranoly m. p. 187—188^, bluish-black needle?, 
and ‘d-^-naphthylhimmmthroney m. p. 1C7 — 168®, dark red crystals, 
are prepared by methods similar to the preceding. 

With the object of preparing 0-aminoantbrone, a cold solution of 
9-bromoaathrone in dry benzene was saturated with ammonia. Toe 
product, however, is ^-hromodianthfone, 

«><c:S:>CBr-OH<^f';>CO, 

amber crystals, which, above its m. p., 187°, or by boiling with xylent 
and copper powder, is converted into dianthrone, G-Aininoanthrone 
in a very impure state is produced by reducing benzBiieazoauthranol 
with zinc dust and .alcoholic sodium hydroxide in an atmosphere of 
nitrogen. 


Experiments on the Determination of the Constitution of 
Bnolic Substances. Joiiaxxes Sciikiber and Paul Heeold {Bw., 
1913, 46, 110.’)— 1110).— The authors have attempted to apply the iiS! 
of ozone and subsequent decomposition of the ozonide formed for tlis 
determination of the constitution of enoiio substances. The advantagps 
claimed for tho method are that operations can bo carried out at low 
temperatures and that the addition of ozone, as far as is yet known, 
takes place without previous structural alteration of the substiincti 
investigated, , ■ , 

A solution of benzoyl acetone in chloroform was treated with ozone 
and the ozonide subsequently decompo,sed by warm water. The cnoleJ 
solution deposited an almost quantitative amount of benzoic acil, 
whilst the tiltrato, when treated with phenylliydrazine, yielded iiiethj.- 
glyoxalosazoue, m. p. 146° (Harries and TUrk, A,, 1905, i, 413, give 
145°). Neither acetic acid nor carbon dioxide could be detecteil. 
Benzoylacetono appear.s therefore to be enoiised according to tie 
formula OH-CPhlCII -CO.Mc, which confirms the work of Siiicdley 
(T., 1910, 97, 1486). , , it 

Oxalacetone, when similarly treated, gave a !)3'5% yield ot oxa.i 
acid, from whicli it follow.s that enolisation must also have occmied to 
tome extent towards the acetyl group. Although acetic acid cou iw 
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he (ietcctedj this is confirmed by the fact that phenylhydrazine did 
jjot yield pure methylglyoxalosazone. 

phe ozonide obtained in small quantity from ethyl acetoacetate, 
^yhen decomposed by water, yielded with phenylhydrazine acetate a 
nrpcipifato of pure ethyl phenylhydrazonoglyoxylate, 

^ ‘ NaPh-NICH-COgEt, 

^ n 12S'^ (Reissert, A., 1895, i, 461, gives 129'’; v. Pechmann, 1896, 
j ii7S, iitids 130 — 131°), from which the formula OU’CilelOH'CO^Et 
j!, ,lr-hiced for the enolised e^te^. 

Ethyl benzoylacotoaceUite under similar treatment gave rise to 
ben/oic acid and to the '^omewhat impure osazono of ethyl diketo- 
biityi'ate, C.Me(N'2lIPh)’C(N2HPn)'C02Kt. Although the benzoic 
'\ci»i formed has not yet been estimated, the enolised form of ethyl 
bcnzoylacetoacetate must possess mainly the configuration 
0H-CPh;C(U0Me)*C02Kt. 

Diacetylbenzoylmethane, m. p. 34°, similarly yielded benzoic acid 
mixed with small quantities of a substance which could not be idonti- 
tied with certainty, whilst, after removal of benzoic acid, the bi>pheuyl- 
hydruzoue of triketopentane, m. p. 155° (Sachs and Barschall, A., 
IDOJ, i, 670, give 136°), was isolated by means of phenylhydiMzine. 
The authors conclude that the enolised form of di icctylbcnzoylmethine 

consists mainly of the a-form, CPh(OH)=C<C0(^Q[|\ probably mixed 
with smxll amounts of the /^-variety, CMe(OH)-C<CQQ^J^^ . 

H. W. 

Phtbalylglycyl Derivatives of Acetylacetone. Benzoylacetone, 
and Ethyl Cyanoacetate. .JonwNKs Sciielber [with K. Kloppe 
and K. ^ohnabel] 1913, 46, 1100— I ll'lD) — The author has 

extended his work on the condeiHation of ethyl sodioacotoacetate with 
jjhthalyiglycyl chloride (A., 1909, i, 390). 

i’lie sodium derivative of acetylacetone reacts readily with phthalyl- 
glycyl chloride in tho presence of ether or benzene. Tho main product 
of the rouetion is hhphlhahjigylcytactttjla^.doM, smaller quantitie.s of 
il-jjhthahjlylycylac&lyhiceton^y and o-pkth(0 ylybji'/yhicetyhicttoM b^ing 
nlso foriiiel. The latter substance however, miinly formed when 
the silver derivative of acetylacotone is substituted for the ?odium 
deiivative. If the reaction is cirried out in boding benzene 
fioltuion, phthahjlglycyl anhydrvh is also obtained. 

Uisplithalylglycylacetylacetoue, 

C,;H,<“>N-CHj-CO-0-CJle;C(COMa)-CO-CHj'N<[lJ^>C,H,, 

lias a variable m. p., probably due to partial enolisation. Tnus, a produot, 
m. {). 182'' (higiiest observed in. p.), after rocrystallisaiiou from gliciul 
;uotic aoiil lud m. p. 168°. Cold sodium ethoxide converts it into 
E-[>!i:ha]ylglycylacetyl acetone. With aniliuc it yields ph>.ha^ii^gbj''.yl- 
‘‘•'‘'iyhhceloae II Ph, yel- 

lov needles, m. p. 172°. Pfienylhydraziue converts it into ph'h'ilyl- 
^^ycijntortyhicetouepyy'azolephmylkydnizoiie (formal i I or II), lemon- 
yellow leatlots, m. p. 192°, tho same substsince being obtained from the 
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above anilide or from C-phtlialylglycylacetylacetone. It is ijoi dc-eciD. 
posed by sodium hydroxide, does not reduce Fehling’s solution, and 
gives a blue coloration with ferric chloride when dissolved Iq 
concentrated sulplniric acid. 

(I.) 

CMe:C-CMc:N.^HPh 

N:=iC*CH./N:(CO)..:CeH; 

(IL)“ 

C'-Phtbalylglycylacetylacetone, m. p. 124° is soluble in .ujuroiis 
sodium hydroxide without decomposition, and gives an immoiliate 
blood-red coloration with alcoholic ferric chloride. 

O-Phthalylglyoylacetylacetone, rn. p. 107°, is insoluble in acjueous 
sodium hydroxide, and yields a red coloration with ferric chloiide 
after some tune. It is decomposed by a solution of phenylliydraziue 
in glacial acetic acid with formation of phthalylglycylphenylhydra^yii^ 
0|.H^!(CO)„lN’CHn*CO*NH*lNHPh, m. p. 102°, which was also prepared 
from phthalylglycyl chloride and phenylhydrazine. When, howevt*r, 
the free acid was heated witli phenylhydrazin© in dilute acetic acid 
solution, t ho main product was aniIinophtl\alimide,O^ll4i(C0).4N'IsHPh 
m. p. 179°. 

Phthalylglycyl anhydride, C^^HjoCyN,, white needlOvS, m. p, 242'’, i.t 
transformed by phciiylliydrazine into phtlialyJglycylphenylhydraziJc, 
and by aniline into phtlialylglycylanilide, m. p, 231 — 232°. The 
latter substance was also obtained from phthalylglycyl chloride and 
aniline. 

The action of phthalylglycyl chloride on the sodium derivative of 
benzoylacotono yields hi>-yhthalylghjcylhenzoyl<icetom and O-phtkdul 
ghjcylbenzoylaeetoiif. 'I'he former, in. p. 151°, gradually gives a red 
coloration with ferric chloride in alcoholic solution, and is converted 
by cold sodium alkoxide into C phthalylgfycylhemoylacttone^ m. p. 135'. 
The latter immediately gives an intense red coloration with ferric chloride, 

0-Phtlialylglycylben7.oylacetone,iu. p. 147 — 148°, gives no coloiation 
with ferric cliloride, and is insoluble in sodium hydroxide. PiieTiyl' 
hydrazine eliminates the phthalylglycyl radicle. 

With ethyl sodiocyanoacetate, phthalylglycyl chloiide yields pvacticiilly 
solely eibyl phLlaihjhjlycyhyanoaceiaU-, long needles, m. p. 14-9'. Tlio 
ester is immediately j-oJuble in alkali and alkali carbonate solutions, atui 
gives an immediate intense red coloration with ferric chloride. An Alco- 
holic solution of phenylhydtaziue converts it into plithvalylglyc) Iphnuy!- 
hydrazidc. In giacial acetic acid solution at tho ordinary tempeiiiluie, 
however, pLenylhydraziue converts it into a sv.bs(a)iw^ 
m. p. 156°, which is probably an additive product. It is soluble iu 
sodium hydroxide, does not give Bulow’.s reaction, and reduces Felilin^ ' 
solution in the cold. Concentrated sulphuric acid legenerute? ll'R 
ester. II. 

Action of Hydrochloric Acid on ;)-Benzoquinone8ulplionic 
Acid. Alfjionse SnvKWETZ 1913, 156, 901 -'JU’l!.— 

Concentrated hydrochloric acid acting on sodium p-benzoquinoDe- 



ORGANIC CHEMISTRY. 


i. 493 


piilphonate at temperatures below 20° yields after twelve hours a 
Pi vstalline mass of sodium chloroquinolsulphonate,, 0^11.^01(011), ’SOgNa, 
v,bite needles, soluble in water, instantly reducing silver nitrate. On 
oxidation it is converted into chloro-/i-ben2oquirionoHi3 1 phonic acid. 

if the reaction takes place at above 20''’, the products are chloroquinol 
and 2 : 6'dichloroquinol. W. G. 

Action of Nitrous Acid on Dianilino /j-benzoquinoneanil. 
Coxstantin I. ISTRATI and M. A. MiruiLEsca {Bull. Acad. Sci. lioumaine, 
191- 3 , 1,25 — 29. Companilstrati, A., 1903, i, 82). — When an excess of 
sodium nitrite is added lo a solution of dianilino-;; beajxoqninoneauil in 
cold glacial acetic acid, a number of products are obtained, of which 
three, m. p. 209°, 248° and 286 ' respectively, have berm isolated. The 
gist of these separates from toluene in brilliant red leaflets. It is not 
attiU'ked by boiling solutions of alkali hydroxides. It dissolves in 
concentrated sulphuric acid and in fuming nitric acid, but is precipitated 
unchanged when these solutions are diluted with water. It gives 
Lieberraann’s reaction, but the presence of a uitro-group could not be 
established. The formula, 

NO-NPh-C<),^j^,pi^^.pif>C-X.C<g||:^y>CO, 
is assigned to it, the dinitro.'Oamine first formed undergoing partial 
rearrangement with the formation of tlio oximo of a substituted p-benzo- 
qninoneimide, from which the p-benzoqninonc is formed by elimination 
of hyctrox'ylaraine. H. W. 

Metaquinonoids. Richard Meter {Ikr., 191.2, 46, 1220), — 
Stark and Garben (this vol., i, 361) relying on the earlier work of 
lilpyer and Desamari (A., 1908, i, 658) included Liebennarm and 
Dittlcr'.*^ tribi'omoresoquitioue a.s a substance of metaquinonoid type. 
LiUtr expeiin^euts of these authors, however, had already shown that 
the compound was a bimolecnlar keto-bromide, (A., 1909, 

i, 241,057). ' ■ d.O. W. 

Preparation of Anthraquinone from Anthracene. Fahiuvi’.hke 
VOHM, IIkistek, Li'cius it BRiNixG (D.t't.-P. 2-56623). — Anthraquinono 
is obiiiined in 94— 96 ‘^ yield when an intimate mixture of antbracene, 
gloss wool, or asbo>tos powder, and a metal or metallic oxide (sudi 

z’jic dust or lead oxide) is carefully treated with nitric acid fumes 
iU- 75 — 100^ for about nine boars; the temperatnie is then slowly 
raised to 280°, when the anthraquinone sublimes in long, vcliow needles, 

F, 51. G. 51. 

Preparation of Chlorinated Anthraquinones and Anthra- 
cenes. H. Sv’TiiLLixG (.Ren, 1913, 46, 1066 — 1U69). — Starting Iroui 
1- and 2-chlorcanthraquinone and from 1:5- and 1 : 8-dithloio- 
anthinquiuone, the author has prepared a number of the Iiiglier 
chioiinated anthraquinones by converting them into the corresponding 
t'hloroanthraquinonesulphonic acids and replacing the snlpl\onic acid 
ciilorine by treatment of the potassium salU of the sulphonic 
iicids with chlorine in aqueous solution at 100°. The sulphoiiaiion 



i. 494 ABSTRAC5TS OF CHEMICAL PAPERS. 

was carried out by heating the chloroanthraquinonea with sulphmic 
acid containing 20% of anhydride for four hours at 150 — 160^, bott 
alone and in the presence of mercurous sulphate. Although the 
position of the sulphonic acid group.*? has not boon definitelj 
established, it is assumed from the re.siilts of Schmidt (A., I90j j 
256) and Iljinsky (A., 1904, i, 176) that in the presence of tbs 
mercurous S!ilt the sulphonic acid group takes up the apposition, whilst 
if no catalyst is employed the group enters the ^-position. 

With sulphuric acid alone monosulphonic acids are obtained. 
the presence of mercurous sulphate 1-ehloro- and the two dichloro- 
anthraquiuones yield disiilpliouic acids, whilst 2 'Cliloroautliraqainoii (5 
forms a mouosulphonic acid. In addition to the disiilplionic add the 
1 : 5-dichIoro-compound also yields a moiiosulphouic acid. 

The potassium salts of the cbloroaiithraquinonesulphonic acids ate 
colourless or pale yellow, and are sparingly soluble in water. 

The ch!ofoanthra(jainones are converted by reduction with zinc dust 
and ammonia into the corresponding chloroanthracenes, of whidi tJie' 
monocliloro-compouuds form colourless, strongly, fluorescent leaflets or 
needles, whereas the di-, tri-, and tetra-chloro-derivalives crystullise 
in yellow needles. 

in the following, («) denotes sulphonation in the absence, {h) in the 
presence, of mercurous sulphate. 

1- Chloroanthratjuinone yiel<1s (a) \’chl<n‘oanthraquinon9$ulplmie 
acid aocl (6) l‘Chloro(nHhraqtiiHOiie-a(x.-distdpftonic acid', aS-dicMoro- 
(m. p, 166 — 168'^) and uaa-tdc/t/oro-awi/ira^ttmon<es, m. p. 165 — 168', 
whicli are j-educed to ofi-dicUoro- (m. p. 130 — 135°) and aaa-trichloro- 
anthracene {oi. p. 133 — 135°). 

2- Ohloroanthr,iquiDone gives rise to (a) 2-chloroanthraquinone-IS- and 
(J) -a-sulphonic acids] ^fi- aud ali-dickloToanlhniqninones have m, p, 
284 — 285° and 27S — 280° respectively, and yield jS/3- and a^-dkfdoro- 
anlhracenos, m. p. 216° and 155 — 160°. 

1 : 5-Dichloroanthraquinono gives rise to {a) ^ \h-dichhroanihm- 
quinone-i'i-snlphonic acid and [h) I : ^-dicMoroaiitkraquinone-a'SidpImk 
and -aa-disuipJ/onic adds: 1:5-^- (m. p. 230 — 235'-') and 1 : r)-a4ri- 
ckloroaiithraquinone, ni. p. 250°, and 1:5:4: S-telrachloroanthraquinone, 
m, p. 339°; 1 -.Chfitric/dorounthracene has m, p. 170 — 1T5', the 
1 : 5 : 4 : 8-/«^Y/c/i/t)ro-compound, m. p. 275° or 285 — 286° and the 
1:5: {i-^rjc/i/wo-coaipouud, m. p. 270 — 275°. 

1 : 8-TJi<liloroantlir,\ceue yields («) I :S-ilicfdoroanthraquinoii>i-^- 
sulphonic acid and \ •.S-dichhroanthraquinonA'aa-disulphonic ncld] 
\ -.8 IS-iric/doroanf.hraquinone, m. p. 295 — 300° and I ■. 8 : ft tricldoro- 
anthracene, m. p. 185 — 190°. 

{-ChloroaMhracene has m. p. 81 — 82°, 2-ckIoroaruhraceue, m. p- 
215°, 1 :b-dichloroaiithracene, m. p. 185°, and 1 ■.8-dichloi'uaiUhracede, 
m. p. 156°. F. H. 

Preparation of Selenocyanates of the Anthraquinone 
Series, FABUK.sFAnaiKK-v vokm. Krikdr. Ihwiiu & Uo 
256667). — When the anthraquinone diazoselenocyanates aie caiefidlj’ 
heated (preferably in the presence of copper or ciqirous salts) nitrogen 
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elimicated and the selenocyanate group enters the ring : 

C^^H^Oa-N^-SeCN = + C,4H,0,-SeCN. 

X.Sdmocya'i^oanthraqumone, yellowish-red needles, m, p. 249'’, is 
obtdiied when aminoanthraquinone (2'*2 pirts) is diazotised in eon- 
coiiirated sulphuric acid with nitrosyl sulphate, ice added, and the 
precipitated diazoriium sulphate collected, dissolved in water, and 
treated with an aqueous solution of potasaiiim selenocyanate (1‘5 part^) ; 
tlio precipitated red diazoanihraquinona selenocyanate when warmed is 
concerted into 1-selenocyanoauthraquinone, which is purified by crys- 
tallisation from tiilrobenzeue. Potassium X selemcyanoantltraquimne- 
'^-siilphonaie is prepared in a similar manner from sodium 1-amiuo- 
aetliwqainone-5-sulphonate. F. M. 0. M. 

Preparation of 2 AnthraqQinone Sulphide. Iuma Ullmann- 
Coi.DBEKO (D. R.-P. 255591). — '2- DiaiUhraqtiiitoayl sulphUe, orange- 
yellow prisms, in. p. 275 — 276'’, is obtained wlieu 2-C'hloroanthra- 
quirione is boiled for six hours with an equal weight of pota.?siiim 
xanthate and 10 parts of amyl alcohol. F. M. G. 

Action of Colloidal Metallic Hydroxides on Hydroxyanthra- 
quinooes. R. Hallur {Parber-^eit.. 1012, 23, 480 — 402, 

0l' 2~52B). — A description of the preparation of colloidal solutions of 
ahiminiura, chromiutn, and ferric hydroxides, and of the com- 
plex salts ; Al,,(S04).,(0H)r, Al2(80Jo(0Ac).-„ Al2(80J(0Ac)j, 
A1.2(SO,){OH)..(OAe').,. 

Al2(0Ac)g, Al2(OAc)j(OH)2,and Al2(OAc).>(OH)j ; these were combined 
with alizarin, purpurin, anthrapurpuiin, fiaVopurpurin, and alizarin- 
oriinge, and the physical and chemical properties of the compounds so 
obtained are comparatively tabulated with the normal iron, aluminium, 
und chromium salts. 

The following properties were studied, absorption spectra, together 
with their behaviour in the presence of hy<lrochloric acid, ammonium 
hydroxide, calcium chloride, sodium chloride, sodium hydrogen 
phosphate, and absolute alcohol. F, 51. G. 

Bupleurol or Dihydronerol. Constitution. II. Luigi 
FmiESCOXi and K. Sernaciotto (.Rii A’. AcemA Liucei, 1013, [v], 
22, i, 148 — 154. Compare this vol., i, 283). — Reasons are 
a-lr;in<'ed .showing that bupleurol probablv has the .structure : 

C)i:hq,-[cfi,_,].pC(:cH,,)*ou2*cii2-oiL ' u, v. s. 

The Autoxidation of Turpentine. Aunold and 

Otto Zkitschel (AVr., 1913, 46, H7S — 1198). — On distilling a 
lesiiiitied Grecian lurpontine in steam, the less volatile portions were 
found to respond to to.sts for uldrhyde.s (compare Schiff, A., 1883, 
1111). An oil, was obtained on fractionation, but it was 

stable towards alkalis, did not readily yield aii acid on oxidation, or a 
‘•ocond.n y alcohol with the Grignard reigeut. neither would it undergo 
(■oniL[n.ations. It was tlierefore considered to be a ketone with 
I'-^iHido-aldebydic properties, like Wallaclvs isopropyl -A'-hexenone 
lA'. 1908, i, 425). Further investigations showed that it was un- 
'jTturatetl, and that it gave a saturated secondary alcohol with sodium 
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and moist ether, and a saturated ketone by Paal’s reduction. It 
completely identified with Kerschbaum’s verbenone (A., 1900, i, 35 ;^^ 
and its constitution was established, the chief evidence being that it 
gave pinononic acid on oxidation with permanganate (experirtajt,^^ 
by F. Meister), and that hydrolysis with dilute sulphuric acid resulted 
in the formation of acetone and a methylc^c/ohexenone, which gave 
y-acetobutyric acid on oxidation. 
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It.s rotation was stated by Ivcrschbaum to be + 66 '^, but it is really 
more by 1$0^ The ^modification was also obtained from Krenoii 
turpentine. Besides verbenone, the crude product contained alcoholic 
substances, evidence of the existence of verbenol being obtaiiid, 
although the substance could not be completely purified. 

The fact that the unsaturated linking of pinene is prc-sorved after 
autoxidation seems contradictory, but it is assumed that the addition 
of water at this point [)rece<les oxidation, and that after the latter 
process has occurred at the neighbouring -CHg-group, tho water is 
again eliminated. 

From 9(iO gr.ams of the less volatile constituents of Grecian turpentine 
which had been exposed to air for six months, 146 grams we ;0 
collected .it 105 — 10775 nim. rZ-A^erbenone, was sepai.ited 

from this by a neutral sulphite solution with sodium hydrogen 
carbonate (compare Tiemanu, A., 1809, i, 247), or as the semicai l):U 'n(.r 
in the form of a colourless oil, which soon became yellow in tho light. 
It had b. p. 227— 2287 or lOO'^dfimm., m. p. 6-57 D'-' 0-98 1, 0 ') 7-<0 

[alj, +249’627 [a]i> in alcohol +229*607 [a],, iu benzene +2I5’7n, 
Tijf 1 '49928. It termed an oxime, m. p. 1157 

scarcely affected by hydrogen chloride in carbon disulphido or ether, 
or by acetic anliydiide, but it absorbed hydrogen chloride with partial 
decomposition in glacial acetic acid. On reduction with sodium m 
moi.st ether, it yielded f7ihf/dro-d-verbenol, in silky needle? 

with the celery like smell of verbenone, m. p. 58", b. p. 218", a„ -I- I oO 
{10% alcoholic solution). The acetate, 0'9926, a,, — 0*50° (!l5 unn.}, 
and the phihalaie, m. p. 127—1297 prepared. Oc 
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oxidation it yielded dikydro-^-verhenone, C,„ 11^.0, which was also 
obtainod hy reduction ol’ verbenorie with colloidal pill;idiam and 
bvaiogcn as an oil, b. p. 222° 0-9t>8b, 0-9Gb, 0 9642, 

riy 1*47535. Tho setnicarbazone, m. p. 220 — 221°, the 
\xiM. lii- P- 77 — 78°, and the })enzylidene compound, m. p. 152 — 153°, 

]^Q 3 — 104° after three months, were obtained. Vei benune was also 
treated with magnesiuoi methiodide, when tho lowest fraction of the 
piodacb 'vas found to be an inactive hydrocarhon, rnethylverbenew, 

0 U The pure substance had b. p. 49°/8 mm., 175 — 176 771 mm., 
pVi o '376, D“ 0-872, ng 1 -4060. 

One kilogram of French turpentine was also exposed to air for tliree 
month?, and 370 grams of less volatile products were fractionated, 
yielding 4r5 gi-ams at 90— 100V12 uim. lly means of neutral 
sulphite, 18 grams of hverhenone were obtained, having a lower 
rotation than the isomeride, [aj,, - 126*84°, 0'9S<), 1’4994, and 

(orming a semicarhazon^, m. p. 1S5 — 190° Tlie seodcarbazoLO from 
inactive verbenone had m. p. 180 — 181°. 

The alcohol present in the rendue which remained after shaking the 
high fraction with sulphite was isolated by means of benzoyl chloi-ido 
in pyridine. Tije benzoate, D‘^ 1*048, gave an oil on liydrolysis, 
which solidified in a freezing mixture to a mass of large leadetn. 
After pressing out the impurities tbe piuilied i\-vtrbenol, t'l,,!!;,!), had 
the constants, b. p. 216 — 218°, with ediminatiou of water, 1)'*' U'9742, 
D^' 0'9722, 1)“'^ 0*9702, [a],, + 132'30°, n\'! 1*4890. Xo solid deriv- 
atives could be obtained, but the alcohol gave verVjenone with chromic 
aci<1, and pinononic achl with permanganate. When the cr\ide or pure 
substance was luated with acetic anhydritle, water was easily removed 
and Vwrhenene, was obtained, b. p. 159 — 160°, 0 8852, 

1)-^ 0'8S22, uy - 74*90° (100 mnt.), nii 1*49855. On the other h'.md, 
pliospbcric oxide or zinc chloride yielded a hydrocarbon which was i)roved 
to be;>cymene, since it gavo^-bydroxyt5t»propylbenzoic acid on wanning 
witli permanganate. The residue from /-rerbetione wa.s treated ns 
above, but, although fverbenol was fouiul, it was still more dillicnlc to 
|jiu'ify it, J . C. 

Synthetic /d-Glucosides of the Terpene Alcohols. Juuo 
1Iam.\j.ainkn {hioefrem. ZeitscL, 1913,49, 398 — 412). — The. alcohols 
shaken in ethereal solution witti a(OtolironiOiduco.s(! and silver 
ciuhoiiate, wliich wore added iu portions aUcruatoly. 'Phe glucosides 
were then obtaimnl from the acotyl compounds tlius produced by 
hjdroly.-'i? witdi b.iniiin hydroxide, '['he followiujr sub-stances were 
obtained: d-Oii'/'one.Uol-tctra-^icetyl-il-yluco^ide, m. p. 30° 

(c'Orr.), white needl(!.s from dilute alcoliol. K[-(..'Uroae.l(ol-d-ylucoside, 
a viscid syrup, with -28'59° ; it is hydrolysed byemul- 
?iii. iycU)Ihxanol-t€lra-acetyl-d-yhicoside, m. p. 119 — 120° 

(corv,), .and cycln/te.c*«aoZ-d-^/ML*Oiii<Z«, m. p. 133 — 135° (corr.) 

(witlumt water of crystallisation), with [aj;,' -- 42*52° The suustauce 
with water of eiystallation has m. p. 128*5 — 12'J‘5° (corr.) : it is not 
very leadily hydrolysed with emulsin. Ttr/-iueol-'d'.‘‘-tetra-uceti/l-d- 
gli'Co-side, ui. p. 114— 116'. Terji/ifieo(-o'l--d-<j(uci>siiie, 

Gj,;lh.vOjj, sinters at 50°, m. p. 90', with [a]f' - 10*94“ when 
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anhydrous, and has a bitter taste. The form with IH^O has ju, p 
80 ‘5 — 82'5° (corr,). The glncosideis not readily hydrolysed by citmlsiQ 
Terpineol-Zb^-teira-ae.etyl-d-glucoside, m, p. 130 — 132^ ((‘ou,) 

Terpineol-^b°-d-glucoside, CjgHjj,Og, sinters at 100‘^, m. p. 11()“ ('vater 
free)j with [aju -5-88°; it has a bitter taste; with water of 
crystallisation it melts at 106— 108° (coir.) ; it is slowly hydrolybcd 
by emulsin. d-Dikydrocarveol-Utra-acetyl-A-glucoside, C 24 Hg^Uj(„ m. p 
155 — 156^ (corr.). d-DihydrocarveolA glucofiide, C|j.H 2 gUg, ni. p, (with 
water of crystallisation) 164 — 165° (corr.), with [a]u +36'52^ It is 
only sparingly soluble in water, and is hydrolysed readily by emuisin, 

o\s> Ttrpin-Utra-acetyl-d.-monoglueoside,Q,^^\^^)^^,TC\. p. 129 — 139°(i::orr.), 
Q\Q-Terpin-d-monogluco$uh, m. p. 143—149° {con-,), 

with - 11*09°, is not readily hydroly^ed by emulsin. S. B. 8, 

Synthesis of Alkyl Glacosides by means of Emulsin, 
/3-Phenylethyl Glucoside, and /5-Cinnamyl Glucoside. Yaw],?, 
Bourquelot and Marc Bujdkl [Cowpt. rend., 1913, 156, 827—829; 
J. Pharm. Chim., 1913, [vii], 7, 335— 340). — The authors have [)ie- 
pared two other glucOfides by their usual method (compare A., 
1912, i, 672). 

^•Phenyhthyl glucoside, C,-H^ 4 (\*CH 2 ‘CH 2 Ph, crystallises in colour- 
less needles, having a bitter taste, ft lia.«; [oji, - 23*92°, and ledaces 
Febling’s solution. 

^'Cinnamyl glvcosidcy C,;H^O,./CH. 2 *CHlCHPh, crystallises in 
colourless needles, [uji, -41 r2\ and having only a slight reducing 
action. Both of the>e glucosides are readily hydrolysed by eumlsin 
in aqueous solution. W, G, 

Synthesis of Alkyl Galactosides by means of Emulsin. 
^•Methyl Galactoside and /?-Allyl Galactoside. Emile Bouk- 
QUELOT and MarcBkidel {CoiupL mid., 1913, 156, 1104 — HOG'*).— 
The two galacto.^ides were prepared in the usual way by the action of 
emui.sin on solutions of galacto>e in the respective alcohols. After 
evaporating oil the e.\ce>8 of alcohol iindcr reduced j)ressure, the 
unaltered galactose was destroyed by ferineiit-ation with bottom yeast 
in the presence of dextrose. 

fj-Alh/l galactoside crystallises in colorless needles, [u.]i,- 12v , iinJ, 
like tlie methyl gtilaclosido, it is readily hydrolysed by emulsin in 
aqueous solution. 

Rhamnoxanthin from Rhamiius cathartica and Fraugnlin 
from Rhamnus frangula. Is. Krasovski {J. Pvss. Phy^. 

8oc., 1913, 45, ISS — 193. Compare A., 1909, ii, 171). — 
of the two glucosides, rhamnoxanthin, and frangulin, and of tii'U 
derivatives and produces of hydrolysi.s indicates their identity. Tlu' 
name frangulin is suggested for reteution. T, If. P. 

Preparation of the Active Principle of Apocynuiii. ICk 
BENF.'^uiviKEN YOEM. FuiEDH. Bayer A C'o. (U.Iv.-P. 255537. ('omp.ut' 
T.| 1909,95, 734). — The boiling carbon tetracbloiide extract, of liio 
rhizome of Apocynum canmihimim ^llllIi^hed a coiupouud, 
prisms, m, p. 135 — 140°, with an extremely bitter taste, and cuntaiu- 
* aii.lJ. rh-u:„. Ciiini., II'IU, [vii], 7. Mt US. 



ORGANIC CnKMISTRY, 


i. 499 


. „ and H — 8’4% (compare b’innemore, T., lOOi^, 93, 1513; 

p"''l 900 , 25, 77). KM. G. M. 

-jtie Blue Pigment from Crenilabrus pavo. Richard von 
2 £\'-nek [Mwatih., 1913, 34, 535 — 551. Compare A., 1902, i, 108). 

account of tbe blue protein substance present in the fins, 
scales, skin of Crmilahrus pavo. Thofin.s, which are the best source 
of the substance, are extracted with acetone and ether suecessirelf, 
remove a yellow suhslance, microscopic needles; this i.s easily 
soliibic in chloroform, giving a solution which, on treatment with 
noetic anhydride and a drop of concentrated sulphuric acid, assutoes a 
deep red colour, shortly changing to a bluisii-green. After the above 
treatment, the fins are extracted with water, which dissolves out the 
(.'oloured substance; this is purified by repeated piccipitutioii by 
HQiraonium sulphate, and obtained as an amorphous solid. The optical 
properties of the substance have been re-investigated The addition of 
sulphate, ammonium chloride, or sodium chloride causes the 
substance to separate slowly from its arpieous solution, and it is 
precipitated by the ordinary alkaloid reagents ; its neutral solution 
coagulates at 75—77*^, precipitating green flocks. Tlie colour is only 
slovrly bleached by hydrogen peroxide and hydrazine hydrate, biit it 
is very f^ensitivo towards acids, whic h evidently cause decomposition, 
us subsequent neutralisation fails to restore tbo original colour. 

D, F. T. 

Chlorophyll. XXL Introduction of Magnesium into 
Chlorophyll Derivatives. Kic/iakd WiLr.sT.iiTCK and Lb.vnaht 
I'ciiisix' [Anmltn, 1913, 396, 180 — 193).— It has previously been 
sliowu that metals, such as copper, iron, and zinc, can easily be 
iLtrodiiped into derivatives of chlorophyll, such as die phieopborbides, 
pliyWchlorins, pbytorhodins, and the various porphyrins, producing 
Mibstancos which are characterised by their .stability in acid or alkaline 
media. Also derivatives of the phjtochlorin.s and die pliytoriiodins 
kvebecn prepared containing barium or puta.^^imu, ai d characterised 
by their instability towards acids. The mngne'iimi derivatives are 
intermediate between the.se two extremes in tlieir degree of .«iiahi]ity. 
I’he present paper dcMils with the ini|>ort;int proi.lem of the methods 
vliifciiy magnesium can be in.tvoduce<l into cbb'i-ophyll derivatives 
nhifl do not contain a metallic constituent. 

T\to methods are dcK-ribed: heating (he chlorophyll derivative with 
Hjetlijl'jiicoliolic potassium h}droxifle and magtu-.-ium o.vide under 
pi't'>>ure, .ind eecondly, treating it with an excess of ethereal niagnc.'ium 
methyl ioditle. 

Thus Ity heating phytochlorin-e (violet ruodilication) with conccn- 
hiUed methyl-aicoholic potassium hydroxide and magnesium oxide in 
a dln'i- niilocliive at ISt)'’, isolating the m-iilfing potui-siuiu salt, and 
aeidilyiiiiT it, with sodium dihytlrogen pliospliaic, a new phyllin, called 
i'jWbphiiUin, is obtained ; it is a greenish-blue 

i^iih'liuxe, chajaeforned by the colour and lluore.'Ceuce of its sohiticms 
fuid by i(s extraordinary instability, whercliy (he corresponding 
1 <-V[)l)yi’in ig produced. 
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At 200^^ under similar conditions, phytochlorin-e ia converted into a 
second phyllin, called erytJirophyllin, CggHgP^N^Mg, which t'oiui^ a 
red, fluorescent solution in other. Still under the same conditions 
pbytochlorin-e at 220“ is converted into pbyllophyllin, 
which has previously been analysed only in the form of its sails oji 
account of its instability. Pbyllophyllin forms a bluish-red fluorescent 
ethereal solution, and readily loses its magnesium, yielding phyllo. 
porphyrin. 

By treatment with magnesium methyl iodide (1 or 2 mols.) in ether, 
phseophytin-a yields precipitates containing magnesium and iodiot 
from which, however, the phajophytin is regenerated by treatineijt 
with water or other reagents. With an excess of magnesium ineLhvl 
iodide (8 mols.), chlorophyll yields a substance from which uueban^cd 
chlorophyll is i-egcnerated by treatment with sodium dihydrogyQ 
phosphate. In a similar manner the precipitate obtained fi-oii) 
phfeophytin-rt and magnesium methyl iodide (8 mols.) yields, when 
raftidly treated with sodium dihydrogen phosphate, pme 

chlorophyll-a identical with the substance prepared from natural 
sources. 

In a similar manner, all porphyrins can be converted into the cone- 
spending phyliins ; thus pliylloporphyriu methyl ester and magnesiui]! 
melliyl iodide in boiling ether yield a substance by the decompad- 
tion of which by sodium dihydrogen phosphate the methyl ester of 
phyllophyltin, is obtained in large, rliombic leaHet.«, 


[Action of Sodium Methoxide on Bilirubic Acid, Bilirubin, 
and Hemibilirubin.] Osk.\r Piloty { Ber .^ 1913, 46, 1000 — lUUl).— 
Polemical (compare Fischer and Kdse, A., 1912, i, 575 ; this vol, i, 
3S2 ; also Pdoty and Thannh.au.sor, A., 1912, i, 73G, 925). Bilic ami 
bilirubic acids are the same substance ; further, tsophonopyrrolc- 
carboxylic acid is identical with the -ioophonopyrrolecarboxylie acid 
of Fischer and Bartholoiuaus (A., 1012, i, 493), whilst dehydroiiilic 
acid rcpi esents Fi.'^cher’s xaiithopyrrolecai boxylic acid or xanthobilirubic 
acid. The former name is to be preferred in each instance. 

E, F, A, 

The Action of Hydrogen Peroxide on Hippomelania. Jen-''‘v 
Ablek-IIekz.uakk {Biochem. ZeiiseM. 1913, 49, 130 — h'ii.;,— 

llippomelunin, obtained from melanotic lymph glands ot a iioije, 
di.ssolve.s in hydrogen peroxide when treated by the method of K 
and liiesser. About two-thirds of the nitrogen i.s th(ucby obtanudiu 
the form of atniijonia. Part of the substance is converted into a pioduct 
of tlie nature of melanic acid, which has been obtuiued fi'oui myl Liiiii 
by otlier methods. 'Phis product is slightly soluble in water, ami ub- 
taiced in solution by the above-mentioned treatment in tlic torin of 
ammonium salt, from which the free acid can be prce:[)italeil by 
mineral acid.?, and from which an insoluble merciuy sail < lu ue 
obtained. No evidence could be obtained of the formation of guaijulce 
or othfer basic organic substances. 
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Furoylformic Acid and Purylglycollic Acid. Emil Fischer 
Funz Brauks {Ber., 11)13, 46, ^<32— 896).— The .similarity of 
oviomucic acid to benzoic acid extends even to the conversion tiirotigh 
thR chloride and cyanide into the corresponding ketocic acid. 

pyromucyi chloride, obtained from pyromiieic acid and tliionyl 
chloride, was treated in cooled ethereal solution with hydrogen cyanide 
and pyridine ; the resultant oil was separated by distillalioii into a 
di^t 1 llate of furoyl cyanide^ hexagonal tablets, m. p. 25*d b. p. 32°/ 
015 mra., and a residue of pyronmcic anhydride. Furoyl cyanide is 
converted by dilute sodium hydroxide, or slowly by moist ethereal 
Folution, largely into pyromucicacid. When kept with hydrochloric acid 
(i) 119) for twenty-four hours, /Mrf>y//hmw acid, CjH/)*UO*CO.,H, is 
formed, which separates in colourless, microscopic needles, m. p. 94 "- 95 -‘, 
when the ethereal extract is treated with light pctroleiim ; silver salt, 
iruioiphous ; jjhemylhydrazom, m. p. near 15-T' (decomp.;. The reduction 
of furoylformic acid by shaking with sodium amulgatn anil water yields 
fnryhjhjcollic acid, C'^H 3 ()-C 1 I( 0 H)*C(XII, m. p. indefinite at lli° 
((.lecomp.); the calcium, silver, and lead salts were prepared, Furoyl- 
ioriuic acid thus shows marked similarity to bonzoylformio acid, 

D. F. T. 


Hydroxycatechin and Catechiacarboxylic Acids, *M.^xi- 

MILIAX Nierenstkin (.1 1 913, 396, 19 \.~l^)^).—n<jdroxijcattckin 

Qjj 0 IJ {:iuriexfe<l formula), in. p. 

^ 284 — '285° (decomp.), prepared 

OH'' Oir^ Hie reductive acetylation of 

N ^ — (JH(Oii) — \ cateclione by acetic anhydride 

^ ' and zinc dust and hydrolysis of 

the product, crystullise.s in 
yellow needles and forms a colourle-ss ke-cameikyl ether, m. p. 102 °, by 
ueatmeLit with diazomethaue. 

The yellow colour of hydroxycutechin, as al-o the red colour of 
1:2:7 : 8 -tctrahydroxydiphenyleue oxhle, is attributed lo the inflnrncc 
of the hydroxyl group in the peri-position to the oxygen atom of the 
fiiuin ring. Consequently, the presence of the more strongly aiudic 
taiboxyl group in tlio place of flie peii-liydroxyl group >houlil produce 
a. still more intensely coloured catechiuc.arboxylic acid. The inter- 
action of catechin, carbon tetrachloride, and aqueous potassium 
hydroxide, however, leads to the formation of a colourless CAteckin- 
carbotylic acid, m. p. 271- — 277' (decomp.), needles, which has the 

coDstitHtion CO,li-C 5 H,,(OII).-C][(OH)'Cyi(Oll);<yji ^ince 

the iiietliifl catecJnucarborijlate pentameth yl ether, m. p, 92°. 

obtained from it by the action of diazoiiietliane, yields heiuipinic acid 
by oxid ition with alkaline potassium periminguiate. 

liie catechincarboxylic acid has been res lived by means of its 
strychiiine salts into the optically active coiiiponents. 

V-'vfh- uci-i crystalli^C 3 in small needles and has m. p. 270 — 273- 
(decomp.), and [«]|7-6S'22° in alcohol : tlie d-acid, small needles. liLis 
V- 27.0 (decomp.) and [a]|r + 76--l:° in alcohol. C. 8 . 
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Adrenaline from the Whale. Edward K. Weidlein (J. 

Eng. Cliem , 1912, 4, 636— 645).— The suprarenal glands of the whale 
are found to be about 500 times larger than those of sheep and fifty 
times larger than those obtained from cattle. 

From the tabulated results of numerous experiments the conelusioj 
is drawn that glands preserved in chloroform yield about 0'2% pure 
adrenaline (m. p. 212°, [a]? -52-00°) after preservation during .nx to 
nine months, the lose during purilication amounting to 13'8%. Pnrj 
adrenaline gives a marked increase in blood pressure (as shown by cnives) 
without a subsequent depressant action, this latter effect being con. 
sidered to be due to impurities, proteins (such as lecithin and phosphates) 
present in the glands, and to decomposition products which are formed 
by oxidation on keeping for even a a short time in aqueous solution. 

The commercial adrenaline used for comparison gave the secondary 
depressant action until puri6ed, although declared to be the best on the 

market. .... 

The extraction and purification of the active suparenal principle from 
the whale, cattle, sheep, and pigs is described, and it is demonstrated 
to be identical from each source. 

Berberine. Martin Freund {Annaltn, 1913, 397, 1— 30).-A 
general discussion of the results of researches on dihydroberberiiw 
derivatives (compare following abstracts), one of the most important 
being the conversion of berberine into liydrastinine by a smooth and 
practicable method. 


Derivatives of Benzyldihydroberberine. Martin Fueunii and 
Karl FtEiscuEK {Annalen, 1913, 397, 30 52). -BenzyldiKydro. 
berberine (Freund and Beck. A., 1905, i, 151) yields the atanm- 
chloride of bemylutrahyirobtrbei-ine, 

r H (OMc) -.CHjOj, 

„ p 163—165°, pale yellow, rhombic plates (hydrochloride, white 
needles; sulphale, docoinp. 227°; nitrate, decomp. 176°), by reduction 
with stannous ehlo.ido and boiling 96% alcohol and liydrochlorie 
acid D 1-19. A second base is not formed, bub when benzyldiliydto- 
berberine, dissolved in alcohol and 30% sulphuric acid, is reduced at 
a lead cathode at 50—60° (curreut-deusily at tho cathode 0 U6 ampere 
per fq. cm.l benzyltelrahydroberberine is produced, together with an 
isomeride, C^jH^OjK, ra. p. 126°, a grey, crystalline 
called ^-benzyltelrahydrobei-berine. With methyl iodide at 10 
forms a melMide, dccomp. 200°, yellow powder, whilst beuzylted^ 
hydroberherine methiodide, colourless, rhomhic plates, has decoiiip. - ■ 
Both methiodides, by treatment with silver oxide and o0% alcohol an 
then with boiling potassium hydroxide, yield the same 

de-hemyl-'S-methyltetrahydroberheriHe, CalljAN, m. p. ‘-J- ’ 

colourless, quadratic plates (su/p/iate, m. p. 209— -10 , 

decomp. 238—240"; hydriodide, m. p. 193—194°). Since de ben ) - 

jV-methyltetrabydroberberine is converted into hydrabtiniue 
3 : 4 -dimethoxy. 2 -styrylbenzaldehyde by oxidation with sodium 

chromate in boiling acetic acid (this iissive oxidation is quite tin 
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to tlwt of landanosino described by Pyinan [T., 1909, 95, 1267]), it 
receive.^ the formula : 

CHPh:CH.CoII,(OMe),-Cir,-CH<^^A(iCHA)>cH,, 

although, perhaps, a constitution containing the annexed skeleton is 
in better agreement with the facts that the 
de-base cannot be reduced and docs not react 
with bromine. 

3 : ^■Dvi}i6tJioxy-‘l'Slyrylbenz(ddehyde, 

cnPh:oH-c,,ii2(OMB)..-ciiio, 

m. p. 71— 74^^, long, colourless needle.s, does 
not react with bromine in chloroform (steric 
hindrance?), and forms an oxime, m. p. 
135— 110“ phtuylhydrazow, m. p. 120—122'’, yellow needles, semi- 
arhtotie, m. p. 190—192", and anil, m. p. 107—109"; by reduction 
with sodium and warm alcohol, it is converted into 3 ■i-diuiethoxy-’l- ji- 
pknyklhylbenzyl alcohol, CHjPh’CHj'CjH. 2 (O.Me),,’CH,’OH, m. p. 
96__98^, colourless needles. ’ ' ’ 

De-benzyl-3’’-methyltetrahydroberb6rine forms with methyl iodide at 
lOO" a methiodide, m. p. 210", yellow plates, which is converted, by 
successive treatment with silver oxide and 50"i alcohol and wilii boiling 
pota.ssiuiu hydroxide, into de-henzyl-^l^-dimethyileiralu/drobeyberine, 
P' 04'5" {sulphate, m. p. 197"; hydrochloride, m. p. 
23t"), which cannot be reduced and hs given the formula 

CHPh:CH-C5Hj{0Mc)/CIi;CH-UsH2(;CH30,)-CH,-CH/NMe5, 
because it yields 3 : 4 dimethoxy.2-styrylbeuzaldeli) de by fissive 
oxidation. It forms a methiodide, m. p. 268", whirl) is decomposed and 
yields trimethylamiue and 3 ; i-dimethoxy-i ' : i' ■methylenedioxy-i’-slyryl- 
^'-vinylslilbeue, 

CHPh:CH'OeH3(OMe)yCH;UH-C,H3(CH:CH.,)<°>CH3, 

m, p, 120—122°, colourlej-s needles, by the usual tve<itment. 

BenzyldihydroberberiLe and methyl iodide uL 100'^ yield a substance, 
decomp, 181°, which is not a methiodide, because it loses 
hydrogen iodide by treatment with alcoholic ammonia and yields a 
substance, in. p. 187 — 188°, pale yellow, rhombic plates, 

which is called de-benzyl-i^-met/iyldihydrobi'Tbffrute ; the hydriodide of 
the latter is identical with the ong;ioal additive compound. The cou- 
Btitutioii of de-benzyl-Xmethyldiliydroberberine has not been 
definitely settled ; either of tho annexed formuhe may he possible, and 
serves to explain many of the following transformations of the sub- 
stacce, but objections can be raised against both : 


m, I 

^ Cll OA 
CHjPh 


H., 



U-Me ijH-CH,Ph 



Oilc;^ ,.CH 

Olle (111 I'll 3 

CH.,Ph 


Hi 2 
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De-benzvl-iV-methyldihydroberberme forms a methiodide, 

decomp. 167'^, reddish-yelllow prisms aod is reduced by 
chloride and boiling alcohol and hydrochloric acid, D 1 19, lo the 
staniiichloride of a s^ihstaMe, P', ■’_ 'K'!', 

colourless leaflets {hydroddortde, decomp, about ..lo , sulphate, Lina-f, 
above 170“) which is called a-hydro-de-Unzyl-Ts.msthyldihydrobarhruv, 
It is unchanged by bromine, iodine, or methyl iodide, and ha, only 
faintly basic properties. By reduction at a lead cathode m alcohol ami 
30“ti sulphuric acid at 40-M“, and with a cathodic current Jenuty 
of 0 075 ampere per sq. cm. aud at 24 volts, de benzyl-il .methyljihy 
berberiiie is couverted luto a mixture of a hydro de beuzyl-fiiicthy). 
dihvdroberberine and a suhstancs, 0 ._,sHj,i(„ 3 ii 04 ^i 
microscopic plates, which is called ^.hydro-dasnzyl-^-msth,^ 
UrUrine. The uiixture is readily separated, since only the /3 coiuponiid 
forms a mslhiodide. Analysis fails to determine wlietber the a- an 
compounds are isomeric or whether one contains more hydiogtn tlun 
the other. The preceding methiodide is converted by treatmeu w,i 
silver oxide aud subsequent boiling with an alkali, into/?- 
ii'S.dimetht/ldihjdroherbemie, ui,^ p. 126 , lolouiles 

needles, the methiodiik, decomp. 239“, of which yields tnmethjliinme 
and a iion-nitrogenoua substance by the usual treatuient. 

The oxidation of de-benzyl-.V-melhyldihydroberberme by sndum 

dichromate and acetic acid at 90“ produce.s, after dilution with wnta. 
a yellow (unexaiiiiiied) solid and a green solution. c.ubom.t 

precipitates from the latter dshydroah benzyl-^.meihyldihydrobetbam 
“ r (annexed formula), m. p. 2Uo— -iJh, 

yellow pri.sms, which forai.5 ii /iwirf- 
chloride and sulphate, decorap. i25y 
but not a methiodide. By reduction 
with stannous chloride, alcoliol, nni 
coucentrated hydrochloric acid, ur at 
a lead cathode in alcohol and 3') ; 
sulphuric acid at 40 — 50“, dehydrO' 
dc-beuzyl - A- methyldihydrobfrbeiint 
is converted into a substiiM!, 
C H- ..0,.N, m. p. 104^165“, pale yellow, hexagonal pk«-, 
which appears to be isomeric with a-hydro-de-ben?.yl-x\ -me i; uuyir 

‘’“Benzyltelrahydroherberine methiodide in aqueous 
Sion is converlod by silver chloride ^to the msiAocA onii^, decomp 



OMe 


^ion is converted by silver cuionue luiu . 

228“, rhombic plates, an aqueous solution of which on 
is converted by 5^o sodium <araalgatn into tle-hcnzyl-A-me 

- - ' ' i^oki/dro<le-benz>jl-l^-viRthyUetr(ihjidrobci .t‘ 

1 . ...1 ihutlvuui'uip.. 111. 


-9& 


, colourless plates {JiydrioduU, ui. 


bydroberberine and 

AisHjiO.N, m. p. 96 
[decomp.]). 

Methyldihydroberberine and its Derivataves.^MAim-N 

and Hanxs Coumessmass ludiiodite 

aryl-dihydroberberines react with methyl iodide to fo J jp, 

of bases^ called de-alkyl-(or aryl-)-A-iaethyldihydroberbcnue. , . 
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elecn olyOc method, each ot the de-bascs yields two reduction products, 
J. Mid ^-hydro-de-alkyl-(or aryl-)-jV-methyldihydroberberine.s. Since 
reduction products have similar properties, whether the alkyl nr 
J,.jl sroup i.s methyl, ethyl, laopropyl, isobutyl, /soamyl, benzyl, or 
plicivl, the d6-base.s all have the same constitution, namely, that 
jlreaiiy given for the benzyl compound (Freund and Fleischer, preceding 
absti act). 

he redaction, ff-dihydroberberine.s each yield two stereoisomeric 
J.tetnihydroberberines, from which two stereoisomeric /l-tetrahydro- 
bevbeiine methiodides (formula 1) are obtained. (/M’etrahydrober- 
bciines do 'not combine adilitively with iodides other tliaii methyl 
iodide.) Hy treatment with silver oxide and aiibsequcntlyi with 
boiling alkali, the two raethiodide.s yield one and the same de-ba.se, 
wliich may have the constitution II, III, or IV. When R is CH,Ph, 
the de base has formula II (Freund and Fleischer, preceding abstract) ; 
when A' is l’r3, tho dc-ha.se has constitution III (Freund and Lach- 
niaiin, following abstract) ; when A* is Me, Et, CU2Pr/3, OH/CHjPrS, 
R.C'sIIir, en de-base has formula I V. 


CII, 


1) 




/\^/N /CII, 

OMe (,'U \ CH, 
j'. Me I 


lb) 


CII 

,, /NMe,^ X-'II, 

CII CII., 

E 


( 111 .) 


CII, 

' CH ' / 
s NMes /CH, 
CH cn.2 
C'Hph 


ill.i 

CII, 
''(:n ■ 
XMe 
l.'H 

I 

i; 

(IV, ) 


/ 


eiio 


^I'tthi/lteirahvilroherh^.rhie 'ine.thiodide, ni. p. — 264 . 

coImiiie!*.s prijsms, is couverted by the Uf-iuil method into de-niethyi- 

^-w.hjlleirahi/druUrierme, C,.H,(OMe),<*''^- 

“ C'^CHMe-Nble CHX’H., ' 

nn p. 115- colfini less prisms (fii/drochlt/ride, m, p. 224 — 225^ 
Mecunip.|; sufphale, ui. p. 211—212^'; Hilmte, m. p, l'j8— 190"^ 
[drcomp.]), dijo de-b.Tse does not yield hydrastinine I'v oxidation 
('ie-beiv,y!-^\-inethyltctraliydroberberine is the only one that does), 
;atid furuis a mnhiodi'h. in. p. (decomp.), colourless needles. 

-h’th) Idihydrobcrbei-ine and methyl iodide form the h'/driodiiie. 
p. 21s^ j’ellowish-green needles, of 'h-mtOvjI-'S-methyl- 

Kd-fi.rbttrine.. )^N. ni. p. L'lj . yellow. iirc,L:uliir pri>nis 

ui. p, Ilf) [<lecoinp.] ; hydrochloride, m. p. 104"^). By electro- 
} leductioii at a lead cathode in alcohol anti 2(I'V> sulphuric acid, the 
c converted into adnjdro-de-viethyh^-metfiyldihy irohe^ henne^ 
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C iH.-O.N, tn. p. U6° {sulphate, m. p. 223° [decomp.] ; hydrocUmit, 
m“p ’l55° [decomp.]; nitrate, decomp. 193°), and p-hydro-de-methji 
'S-methyldihydroberherine, m. p. 215° {sidphate, m. p, 

135 13 S° [decomp.]; hydrochloride, decomp. 220°; nitrate, dt^comp 

234°). The constitutions of the de-ba.se and its reduction prodi.tfs are 
analogous to those of de-heniyl-A’-methyldihydroberberine at.d i,s 
reduction pi-oducts (Freund and Fleischer, preceding abstract). (]. S, 


Bthyldiliydroberberine and Its Derivatives. Maetis Fbkso 
and Hasns Com.mes3.masn {Anmden, 1913, 397, 57—69). — Tire rerjut. 
tion of ethyldihydroberberine at a lead cathode yields Freund and 
Mayer'.s ethyltetrahydroberberine, m. p. 151° (A.., 1905, i, 657), and 
)^ elhyltetrahydroberherine, Cp.^HjjOjN , m.p. 1 1 7 — 119°, fainUy yellowisli. 
green, irregular plates, which form.s a sulphate, m. p. 23n° (dccomp.) 
hydrochloride, decomp. 218°, and nitrate, decomp. 210°. 

Ethyltetrahydroberberine and methyl iodide at 100° yield the meii- 
iodide, CajlljjO.NMel, m. p. 228—229", colourless needles, which is non. 
verted by the usual process into de-'id -methyl- a- ethyltetrahydrohuhtrim, 

r IT fO.tffll oi- P- IS't" ('‘yMlorid,, 

deoomp. 220° ; sulphate, decomp. 239° ; nitrate, decomp. 153°). Tie 
de-base does not yield hydrastinine by oxidation, is also produced bj 
the successive action of .silver oxide and potassium hydroxide on 
Jj-ethyltetrahydroberheriue uielhiodide, m. p. 211° (decomp), and ii 
reduced at a lead cathode in alcohol and 20% sulphuric acid to hyinit- 
'^■vieihylethijltttrakydroherberine, 


n, p. 124 12.5° {sidphate, m. p. 230°; hydrochloride, m. p. 343°). 

De-J-methylethyltetrahydroberberine and methyl iodide at 100 tom 
the melhiodide, C,3Hj,;0,NMel, docomp. 230°, which is converted bv 
silver oxide and potassium hydroxido in the usual manner into >«■ 
S'\-dimethyleth)/hel7’ahydroberberiM, m. p. 85— S6 . Th( 

methiodide, m. 'p. 208-209°, of the latter is decomposed into tn- 
methvlaiiiine and S-A-dinuihanj.-X -. A -methyknedwxy-i-propenyl-i, -moil- 
slilbene, Cll.Me:CH-C„ll,(OMo)„-CH:Cir-C„H,(:CHA)-(^il-CH.;,ni.p 

J2 83°, stout needles, by the usual treatment. 

Ethyldihydroberberine and methyl iodide yield the ki/drioduh, m, p. 
210° (decomp.), of de ls-methylethykiihydroberbtrine, m. p 

142— 143°, sofleuing at 136 — 137°. Tho de base forms a mcthuidvll. 
C.,,ll., 50 jNMeI. m. p. 250° (decomp.), which yields by the usual mrtbol 
of decomposition de'M^-dimetliylethyldihydroberherme, 

m. p, 115—116° {sulphate, m. p. 191—192° [decomp.] ; nitrate. tiemmP' 
168 ° ; Aydroc/i/oride, decomp. 163 — 164°). 

The reduction of de-oV-methyletliyldihydroberberine at a 
cathode in alcohol and 20% sulphuric acid yields a mixture of a lyW 
de-'S-melhylethyldiliydrolierberine, C.2.,IT.,,;0,N, m. p. ' ’ 
ds-H-methylethyblibydroberberine, C., 3 Hg« 04 N, m. p. 1 lo . 'Ca 
forms a sulphate, decomp. 188°, hydrochloride, decomp. ’ j 
nitrate, decomp. 170°, does not form a methiodide, and is conve 
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intn de A''-niethylethyldihydroberberin 0 by bromine in chloroform and 
tn^.^idcation of tbe product. Tbe jS-base 13 unattacked by bromine, 
and forma a sidplutte, decomp. 107 — 108^, kydrochloridu, decomp. 250°, 
nilr/ite, decomp. 185“ and methiodide, m. p. 215“ (decomp.). The 
decomposition of the last in tbe usual manner by silrer oxide and 
petassinm hydroxide yields a substance, m. p. 101—120“, which is 
probably a mixture of two isomeric ji-h/dro-de-'S'S^dimethylethyldi- 
liifdi'oberberines (formulse I and II); the aief/tiof/iiis has decomp. 2.30“. 


H,' 




■■'''.O' 




|>C1I, 




OJIe’ 


( II^-OH.-/ , 

C1I\ 

i'.Me, 


OMe CIIEt'NJIe,^ OMo O.Me CHiClI.Me 

(I-) (ir.) 


By oxidation with sodium dichromate and acetic acid at 80“ 
de..V-methyIethyldihydroberberine yields a substance, 0.,5H.jjO^N, m. p. 

150“ (decomp.) (hydro- 

' 


CHo— CH,- 


cfdoride, m, p. 225°, coJour- 
less needles), which is called 
0 X 1 / • de •'S ■ fnethjlethyldi - 
hydrohirherint hydraU^ and 
possibly has the annexed 
constitution, This sub- 
stance is also produced by 
the oxidation of a- or /?-bydro de-A'-methylethyldihydroberberine j in 
addition, a second suhstanci, in, p. 178\ yellow 

cr•y^tals, is formed, which is provisionally named iiQ-de-'^-m€thyle>hyl- 
dikydroheTherints 0 . 18 , 


OJIe CEt(OH) 


I'MPropyldihydroberberiDe and its Derivatives. Martin 
Fsevxd and Kobeut l,AcnMANN (Annalen, 191.3, 397, 70—84).— 
Eerbfi-ine sulphate and ethereal magnesium isopropyl bromide react to 
form, after the usual tre.atment, isopropyldihi/droberherine, 


m. p. 167—108°, citron-yollow needles. By electrolytic reduction in 
alcohol and 20% sulphuric acid at 50 — G0° aud a current deu.sity 0'06 
ampere per si], cm. at the cathode, isopropyUlihcdroberberiue yields the 
two .-itcreoisoinerides, isopropi/Uelraht/droberberine, 

— cii‘air..(:cH.,o.A 

■ ■ - - r>(.’Tr„ 


aH,(OMe).aA^^‘2 . 

'-^CHPr^-N- 


-CH.," 


p. 157 — 158 ', greenish-yellow, rhombic leaflets {sulphate, m. p. 197^ 
[decotiip. j- nitrate, docomp. 215°; h'/drochloride, decomp. 220°; 
■jdatinichloride, decomp. 205°; percldorate, in. p. 226 -227° [decomp.]), 
;uid i}/ i^opropyUetrahi/droberberine, m. j). 200—202°, colourless prisms 
inUrale, lioeomp. 176°; hydrochloride, decomp, 254°), By tre.ilment 
alcoholic iodine at 100°, fsopropyltetrahydroberbcrine is converted 
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into i^opropyldihydroherherin^ hydriodide^ 

decomp. 110°, brown, rhombic plates, whilst the i/^-base is siinpu' 
converted into its hydriodide. 

holhopyltelrahydroherlierme nietkiodide, m. p. 210° (deeom|i,) 
colourless needles, and Y-Kop'opyltetrahydroherherine methiodide 
decomp. 247 — 248°, faintly yellow needles, each yield, by treatment 
with silver oxide and 50% alcohol, and subsequently with boilincr 
potas.siimi hydroxide, a mixture of n-de-^-meiliylisopropyHetrahydro- 
herheriiie, C2^H...,0,N, in. p. 132 5° [sulphate, decomp, about 200 ; 
hydriodide^ decomp. 197°, yellow nccdle.s), and h-de-’^-inethyli^opropijl. 
tetra.h>idrohe.rher(ne^ C 5 ,jHAf, 04 N, m. p. 102—103° [hydrochloride,, 
decomp. 226^ ; hydriodnhy decomp. 218’ ; nitrate, decomp. 197°). The 
rt-dc-ba?e is converted into the 5-de-ba.«e by boiling alcohol, and yields 
•d-i5opropyltotrahydroberberine inetliiodide by digestion with aqnocnis 
alcohol and subsequent treatment with acetic acid and potasHum 
iodide; it is unchanged by boiling nitrobenzene, by boiling dilute 
sulpluuic acid and alcohol, or by electrolytic reduction. The 6-de-b;\sc 
is comparatively stable. Hy prolonged boiling with glacial acetic acid 
and subsequent treatuient of the basitied and llltered solution M-irh 
potassium iodide, it yields a vieihiodule, ra. p. 236°, from which the 
6-de*ba.5e is regenerated directly. 

Of all the de-bases examined by tlie authors (preceding and following 
abstracts), rt-de-J’-niethYluopropYltetrahydroberbeiine is the only one 
which resembles Oad.amer and Voss’s ethyl anhydro-baso of totrahydro- 
betberine (A., I'JlO, i, 415) in being readily re-converted into the 
ammonium base or its salts by digestion with water or acids. The a- 
de-base, theiefore, is given the con.'<titution 




analogou.s to tliut of the ethyl aiihydro-base of tetrahydroborboriue, 
The 6-de-base and all other de-ulkyl (or -aryl-)-.V-methyltetrahydro- 
betberine? have the only remaining oon.''titution : 

(compare preceding abstract). Given tliese constitution.^ the pre- 
ceding transformations of n- and i de-J-metliyfisopropyltetiahydi o- 
berbeiiiie become readily explicable, liy electrolytic reduction, the h- 
de-base yields hydro-h-ih'^ mHhjjlifiOjirQptliUlrahijdrohfiTherine, 

“ ■' ^-^I'JIPi "N^le 


colourless needles ronliiiniug alcohol, m. p. 74 -80° {hudrochlornUu 
decomp. 261 ). 

colourless prisms (the a-de-basu docs not form a mothiodiile), is coti 
■V rted by the us.ial meihoil into de-'^’^-dimelhylx'^apropyltetrahiidri' 
haberine^ ui. p. 112 — Ilu’, colomless needles {nulj'lnite, 

decomp. about It’O-). /s'tPiopyldihydroberberine and methyl ioiiule ;ii 
100° yield tJie hydriodide, decomp. 229°, yellow needles, uf r/g-X- 
rneihyh'^opropyldihydrob berivF. (for constitution, couipiire 

kreuud and Tleischer, pree ding abstract), ni. p. pale 
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y^.][ow crystals {ptrchlorate, decomp. 213’’; jnethiodid-e, decomp. 232’, 
rhombic prisms). 

The electrolytic redaction of de-iV-tnethyh>opropyldihyfIroberberine 
ill alcohol acd 20% sulphuric acid at 50—60" yields a mixture of 
a . hydro - - K - methyliiiojrropi/ldihydroberlferine^ m. p. 

Ifjt j — 166^, greenish-yellow, rhombic plates (uitrrtle, decomp. 185'”, 
ilioinbic plates ; sulphate, m. p. 197^, prisms ; hydrochloride, m. p. about 
218', needles] kydriodvle, m. p. 234'”; perchlorate, decomp. 236'), and 
hydro - de - N -nuihylxmpTopyldihydroherherine, in. p. 

184 - 186'”, almo.^t colourles.s, rhombic prisms 'decomp. 188'-”; 

l(,,ih'{odide, decomp. 220 — 227'”). 'I'ho a-cotnpound does not form a 
iiiolhiodide, and yields de-J’-methylwopropyldihydroberberiDe by treat- 
ment with bromine in chloroform and b-i-silicalion of the product. 
Xho /3-base forms a viethiodide, U^H.-,,O^N,Mel', decomp, 250'5 and is 
iinrhanged by bromine. Ply oxidation with sodium diebrOLuate and 

acetic acid at 80 — 90^, 
de*.V metbylwpropyldi- 
hydroberbovinc and its 
•*0'^''“- tt- and /i-hydro-deriv* 
utives each yield the 
.«ame product, hydroxy- 
de- "Is • ntethyliaopropyldi- 
hydrohtrbf.rine hydroxide 
(annexed formula?), decomp. 1205 light brown cry.'tals, which forms a 
hydrochloride, decomp. about 205'”, and hydriodide, decomp. 2385 C. S 


OMec 


Cll.i 

V\CMOH). 


CIL. 


oil 

-NMe 


yen. 


ffloButyldihydroberberine and Its Derivatives. Martix 
f'KEUND mid Hakolii IIam.mel (Ayinaku, 1013, 397, 85— 93).- iso- 
Ihityldihydroherherine, m. p. 112—11:)', yellow needles, 

Icafiets, or prisms, pvcparetl in the usual mainior from berberine 
hydrochloride and ethereal magnesium iVobutyl bromide, forms a 
miraie, ni, p. 205’ (decomp.). pale yellow kaiiets, m. {>. 223^ 
(decomp.), yellow leaflet.?, and platitiichloride, ilecomp. 220'-”, orange 
needles, It reacts with methyl iodide to form tho hydriodide, m. p. 
•2(.i6 (decomp,). pale yellow necallf?, of d^-'ls-hiHhyheohutyldihydro- 
lerheriiie. C.^-lhv.O^N, m. p. U7- 148 {hydrochloride, m. p. US”’ 
[decomp,, ; pUttinichhride, m. p. 217'; hydrolromide, m. p. 115 — 120" 
[liocouip.]). 'l lie dc-ba.«e is unclianged by bromine in chloroform, and 
torins a in^‘lhiodide,, (525lb.,,C)_jN.Mel, m. p. 172 ' (decomp.), pale vellow 
leaflet.^, which is converfed in tlie usual manner into de-'ts'S-diineihyl 
\>c'hutyhUliydrijherberiiie, 11.. in. p. 13i> — 131 .almost coionrle.ss 
jilatrs. I’he nieihiodide of the hast sub?tatK'e, jOjXMel, in. p. 

164 (decomp.), yellow needles, doiomposes inio meihvi iudide and tne 
original ba.se when heated al about 95’ or boiltd with aqueous 
alcoholic potassium hydroxide ; the base is also obtained when tiio 
methiodulo i.s treated .successively with .-ilver oxide and boiling 
potassium hydroxide. 

By reduction at a lead cathode in alcohol and 255, sulphuiio acid, 
de-5 methyliVobulyldihydroborlierine vield.= a mixture of Kvhodro-de-lS- 
fi^fthylhobiUyldihydroberberine, LV.ll.i,b^X, m. p. 158 — 1605 almost 
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colourless, rhombic plates (kydrobromide, decomp. 223® ; hydnQ<lii]p^ 
ni. p. 180°), and ft hydro-de-^-mtthylhohutyldihydrohtirherine, 
m. p. 179° {hydrochloride^ decomp, about 240°; hjdrohromide, m. p’ 
239° ; hydriodidey m. p. 239° [deeomp.]). The a-compound does not 
form a methiodide, and is converted into de-iV-methyhgobutyldi. 
bydroberberino by treatment with bromine in chloroform and basifieatiou 
of the product. The y3-compound is unchanged by bromine, and forms 
a methiodide, C 2 .H 3 ,O^N,MeI, ni. p. 246° (decomp.), which regenerates 
the /3-componnd by heating at 240°, and is converted by successive 
treatment with silver oxide and boiling potassium hydroxide into 
^•hydro de-^'^^dimeihylhobutyldihydroberberine, m. p, 

136—137°, colourless, rhombic leaflets. By electrolytic reduction at a 
lead cathode in sulphuric acid,?sobutyldihydroberb 6 rin 0 yields a mixinre 


of \s,obuiyltetrahydroheTherme, 0241120^^4^’ P' — 129°, greenish- 
yellow, rhombic leaflets {hydrochloride, m. p. 237°; hydriodide, in. p. 
256°; sidphaU., m. p. 234°; methiodide, m. p, 193°), and \l/-\&obutijl 
tetrahydroherherine, Co,H2f,0,N, w. p. 197°, colourless plates {hydro- 
chloride, m. p. 270— 273° [dccomp.], hydriodide, m. p. 250® [deeomp, J), 

C. S, 


?i-Octyldihydroberberin© and fsoAmyldibydroberberine and 
their Derivatives. M.'iUTIn pREUNDand DANiELSTEiNBERGER(4nn^t/eii, 
1913, 397, 94 — 106). — A suspension of berberine sulphate in ether, 
by treatment with otliereal magnesium n-octyl iodide and decomposition 
of the product by ice and liydrochloric acid, yields the hydriodide, 
m. p. 122—124®, reddish-brown crystals, of octyl- 
dihydroberbtriiie, m. p. 88 5 — 89°, yellow needles, In a 

similar manner, berberine sulphate and magnesium tsoamyl bromide, 
after the addition finally of concentrated potassium iodide, yield the 
hydriodide, decomp. 141°, yellow crystals, of noamyldihydrohtrhtrm, 
an amorphous, yellow substance. 

By reduction with stannous chloride, hydrochloric acid, D I'lO, .and 
alcohol, /soamyldihydroberberine yields only hoamyltetTakydroherhenm, 
m. p. 95— 9G®(s«//)/iafe, deeomp. ^'SV',hydriodide, decomp, 25D“; 
nitrate, decomp. 209 — 210), whilst by rcductiou at a lead cathode in 
alcohol and 20'i'o sulphuric acid at 40 — 50°, it yields, in addition, 
\p-\?-oamylUtrahyd.roherherbie, C.-,-H 3 iO^N, m. p. 172° [hydrochloride, 
decomp. 231 — hydriodide, decomp. 239—240°; ntirafe, dccomp 

210 — 211 °). 

hoAmyltetrahydroberheriiie methiodide, decomp. 191®, and 
tetrahydroberberme methiodide, decomp. 223 — 224°, e.ach yield, by the 
usual method of decomposition, de-^'imthylboamylteirahydroherherm^, 
which fot;:is a hydroeddoride, 0 .Y,f 43304 N,HU], decomp, sulphate. 

decouip. 190 — 191°, and deeomp. 224 — 225®, aud doe.s not 

yield liydrastinine by oxidation. 

iVo Amyldihydroberberine and methyl iodide at 100° yield the 
hydriodu^e of dcS-riielhyl\?. 0 (im.yldihydrQberherine, (J 2 (.H 3 jO^N, m, p. 
102°, pale yelb'.w plates. By reduction with stannous chloride, hydro- 
chloric acid, and alcohol, the de-base yields a-hydro-d^.-^ -methyV\>:Ci- 
ainyhiiliydrohevherbie, C.,,;ll 330 ^N, m. p. 128°, rliomhic leaflets, whicli 
forms a suljdiate, decomp. 187 — 188°, nitrate, decomp. 140’, hydro- 
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chloride, decomp. 232°, and hydriodide, decomp. 228°, docs not form a 
QU'thiodide, and is converted into de-A^-methyUsoamyldibydroberberiue 
bv treatment with bromine in chloroform. By reduction at a lead 
eithode, de-i\^-metbyh‘immyldihydroberborine yields, in addition to the 
prt'ceding a-compouud, ^diydro-de-Jd-methyiyoamyldihyilroherherine, 
m. p. 145°, rhombic prisms {hydrochloride, decomp. 
320—221°; hydriodide, decomp. 226 — 227°; methiodide, m. p. 260°). 

By prolong^ heating with alcoholic aoimoriia in the presence of air, 
fsoiniyldihydroberberine hydriodide is converted into dehydrokoamyl- 
dihydroberherine, 


CH, 


01 , p. 249° (decomp.)» hexagonal, yellow plates, which rapidly darken in 
the air and light. The dehydro-compound yields isoamyl- and yp-iso- 
arayl-tetrahydroberberines by electrolytic reduction, does not form salts 
with acids in the cold, and by boiling for eight to ten minutes with 
96''.', alcohol and 20% hydrochloric acid or sulphuric acid, D 1’215, is 
converted into the hydrodilorile, decomp. 204°, 

yellow needles, or the fiulphaU, 02'H./,,O5N,H„SO,j, decomp, 265°, 
vellow needles, of hydroxy\^oamyldthydroherherim, 

pjj >CH3, 

tn. p. 120 — 125°, sintering at 65°, dark yellow needles; a by-product 
of both reactions is a $uh$l>ince, decomp. 180 — 185°, reddish-brown, 
rhombic crystals. C. S. 

Phenyldihydroberberine and its Derivatives. Martin Freu.n’d 
auci Eugen Zorn (.inna/eK, 1913, 397, 107 — 117). — Phenyldihydro- 
beiberine (Freund and Reck, A ., 1905, i, 151) forms a hydrochloride, 
m. p. 160°, yellow prisms, sulphate, decomp. 170° ; pale yellow needles, 
nitride, decomp. 224°, and hyiriodide, m. p. 215°. By reduction at a 
load cathode in alcohol and 30% .sulphuric acid, it yields Gadamer’s 
phenyltetrahydroberberine {sulphide, decomp. 241°), and pphenyltetra- 
hydroherherine, m. p. 204—205°, white needles 

m. p 2o5°); only the former can be isolated when the reduction is 
effected bystannou.* chloride and boiling^alcohol and hydrochloric acid. 

Pht/iijltetrahydroherleriM methioili.de, ni. p. 243°, faintly yellow plates, 
and p- phenyl tetrahydroherherine methiodide, m. p. 247°, white crystals, 
yield metliyl iodide and the respective bases by heating. By treatment 
with .‘silver oxide and boiling potassium hydroxide in the usual manner, 
each inethiodide yields de'phmyl-)S'methyUetrahydmherhe,Tine, 

. T. / V — Gll— C.Il'dClBO., 

< 0 ‘')2<cilPh-XMe Cn;cH,, ' ’’ 

0 ], p. 153''’, wliicli form.s a hydrochloride., m. p. 2o2 , hydriodide, decomp. 
20s’, aud meihiodule, ni.p, 238°(dccoi»p.). By reduction at a lead c.ithode, 
tiiede-ba.syiscuiiverled into hydro-de-]ihtnyl-'S-indhyltftTahy'lroberher\ne, 

>C'-lI..Kt:CtT,0.,, m. p. U'2 14 j“ (hyiro. 

■ L'Ulh'lN.Me - 

chloride, m, p. 271 — 272°; hydriodide, ni. p. 2r»7"). 

Phenyltetrahydroberberine methiodido is converted into the metho- 
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chloride in dilute alcoliol, and the latter, after evaporation of tlia 
alcohol, is treated with 5% sodium anialfiam on the water-bath. 'J'ijj 
product is ‘i-m^<timeAhoxy-a-biinzylberizylhydrmlinmr,, 

CH3Ph-C,H,(OJIe)2-CH3-CH<^''”|^A)>cHj, 
m, p. lOQ'f) — 110-5® colourless plates {hydriodide, to. p. 217 — 211' i, 
from which hydrastininc is obtained by oxidation with sodium 
dichroniate and acetic acid at 90®. 

Piienyldihydroberberine and methyd iodide at 100° yield the lujd,-. 
iodide, m. p. 245°, yellow prisms, of de-p}tenyl-'^-iMlhyldihydroherberin‘-, 
m. p. 17.^ — 179°, yellow prisms {aulpkate, m. p. IGit ; 
lup.thmlide, det-omp. 220°). By reduction at a lead cathode in c(,|,l 
alcohol and o0% sulphuric acid, the de-base is converted into a mix. 
tiirc of adufdro-dt’pheniih'^-methyldihydfoherherine, C.^-HLjyO^N, m. p, 
17 S — 170°, yellow, rhombic juisms {(iulpiuite, m. p. 206®, colourlt.ss 
prisms ; no rnethiodide), and ^■hydrO'de-pfienyl-'^-nulhiildihydroUr- 
herim. m. p. 211—212°, rhombic plates {hydrochlorid?,, 

m. p. 257° ; viethiodide, m. p. 2-17—248°, pale yellow leaflets). C. 8, 

Preparation of Morphine Esters of Halogenated Fatty 
Acids. C 11 E.MISCUE F.MiRiK VON' Kkikdk. Heydex (D.R,-P. 256156. 
Compare tin's vol.^i, 385). — Dichloroacetylmorphine, ft yellow powder, 
decoinp. 204°, is obtained when cooled anhydrous morphine (5 parts) is 
slowly treated with chloroacetyl chloride {10 parts) and subseflueutly 
heated at 90—100° 

ChloroacHyhnorpJnne, colourless crystals, decomp. 227°, is obtained hy 
the partial hydrolysis of the preceding compound or by employing 6 
parts of chloroacetyl chloride in the foregoing preparation, hi-a- 
.sintering at 61° and decomposing at 133-’, is 
formed by the action of a-bromorsovaler}l chloride on morphine in the 
presence of pyridine. F. M, G. M. 

The Symmetry of Sparteine. Louis Courjkz {Chf.tn. Ztnlr., 1913. 
i, 29 ; froui BvlL Soi. rharmacoJ., 1912, 19, 602 — 610. Compare 
Moureu and Valeur, A., 1912, i, 206).— An attempt to prove the 
symmetry of the sparteine molecnie was made by decomposing the 
hydrochloride of u-sparteine metliocliloride and tlio hydrobromide of 
a-spaiteiiic inetbobromide in a vacuum at 250°, but the reaction was of 
a complicated nature, sinto the resulting spirteine haloids partly 
decomposed into sparteine. An attempt to obtain the same iodobromide- 
by treating .^pr.iteine iodide with hydrogen bromide and epaiteine 
bromide with hydrogen iodide wa.s. also without success. A homogeneous, 
faintly veilo\v iodobromide, 0 ,j^K.,,.X.„lir,(ll{r,H. 3 O, was obtainod in 
the former f-a.^e, Jii cubes with [o],, - 16'2r, but the latter process bil 
to a mi-\ture, tontaining, in all probability, the dihromide, di-iodide, 
and iodobromide. J- G. . 

Hccmopyrroie. O.srar Pij.oty and Josef Stock (/>«-., 1913, 46, 
i008 — lOlo. Cjinpare A., 1912, i, 923).- — Crude luemopyriole has 
oeen separated into two fractions, the one, liiemopyiTole-I, consisting 
of a mixture of bases which give crystalline salts with picric acid in 
ethereal solution; the other, hasmopyrrole-II, comprising bases which 
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either do not form a picrate or of which the pierates aio .soluble 
ether. The biemopyrrole-ll fraction comprises only 1*J — 13% 
□f ihe whole; it consists as to more than one-half of pyrroles with 
than eight atoms of carbon, the remainder containing pyrroles 
witli eight carbon atoms. It consists of at least three components 
Jill'ering from the five hujinopyrroles already known, and the lowest 
builiog fraction forms a very soluble, orange-coloured picrate, m. p. 

whilst a high boiling fraction closely resembles bis-dimethyl- 
pyii'ole (Piloty and Wilke, A., 1912, i, 899). R. F. A. 

Preparation of a Dichloroisatin [and of 5 : T-Dichloroisatin], 
Parbfi-nfabrikes vorm. Frtedr. Bayer Co, (D.R.-P. 2.15772 and 
255774. Compare A., 1909, i, 966). -When an aqueous .solution or 
iusj'Kjnsion of isatin, or of 5-cliloroisatin (m, p. 247 '}, is chlorinated at 
the ordinary temperature in the presence of potassium iodide, it gives 
i%e to an unstable diefdoroisatin, which crystallises from acetic acid 
in hard, rod crystals, and has m. p. 155^; when thi.^ is dissolved in 
sodium hydrogen sulphite it loses chlorine, and the .subsequent addition 
of acid precipitates o-chloroisatin, whilst by the action of concentrated 
sulphuric acid at 80'^ in the presence of iodine the labile chlorine 
ntom migrates into the riug, yielding 5 : T-dicbloroisatin fiu. p. 221), 


Preparation of a Dichlorobromoisatin. Fardenfarriken* vorm. 
Fhiedr. Bayer J: Co. (D.R.-P. 255773 nnd 255775. Compare pre- 
ceding abstract). — When an aqueou-s susporjsion of .l-liromoisatin is 
treated at about 15^^ with chlorine in the presence of potassium iodide, 
it furnishes a chloro o bro/iwisaliu (red pri.sms, ru. p, 14.5%, in which 
the chlorine atom is labile and eliminated by the action of .sodium 
hydrogen sulphite, whilst with concentrated sulplTuric .acid at 80^ in 
the presence of potassium iodide it yields l-chloro-o bromomiti'i, yello.v 
needles, m. p. 231% F. M. G. M. 


Lepidylamine. Paul Kaue {Ber., 1913, 46, 1021 — 1025), — 
4 Cyauoquinoline is reduced, cither on treatment with na.scent hydrogen 
or on shaking with molecular hydrogen and a pallailium .so!, to 

l-aininomelhj/lqumoHue {h.jnd^lainme)^ 


This is a colourless oil, b. p. 172%8 mm., but becomes violet on exposur e 
to the air. Tlio jiioiio/ii/drochtoridej which is neutral to litmus, forms 
ii coloui'Ie.ss, crystalline powder, m. p. 206 — 208 ' (doeomp.), which 
becomes blue on exposure to air. The dihi/drochloridt crystallises in 
well formed, colourless needles, decomp, above 25Ub It is acid to 
litmus. F. F. A. 


Quinolyl Ketones. I. Paul Babk and Richakd Pasierxack (Zler., 
1913 , 46, 1026—1032). — By the interaction of magnesium phenyl 
bromide and ethyl cinchonate under special coudilion.s, phenyl 
4-quinolyl ketone, in. p. 00% is obtained. This differs from tlie. compound, 
m. p. 294% ilesi'fibed under the same name by Beuifry and Decker 
(A., 1908, i, 364). In addition to ketones the esters of quinoline-4- 
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carboxylic acid give rise to carbinols when submitted to the Grignaril 
synthesis. Similarly, 4-cyanoqui'nolines give rise to ketones and • 

thus 4-cyanoquiDolice and magnesiuui ethyiiodide yield 4-quiiiolyl 
ethyl ketone and 4-quinolyldiethylaraiaomethane. In addition soiue 
quantity of 4-ethyIquinoline is formed. 

A^-Benzylquinoline is a viscid, strongly refractive, yellow oil, b. p, 
222 — 223'^/19 mm.; the mlphale forms colourless, rhombic crystiils 
+ 21IgO, m. p. 105 — 108°, or anhydrous, m. p. 132 — 133°. The jylcrnie 
forms yellow prisms and plate.s, m. p. 178°; the viethiodide crystallise,* 
in orange plates, m, p. 226°. 

Phenyl 4-quinoIyl ketone, m. p. 60°, yields the following salts : the 
picrate, crystallising in pale yellow, interlaced needles, m. p. 220°; a 
picro/onai«, forming dark yellow, rhombic cry.stals, decomp. 174°; an 
orange tmOiiodide, ^vith metallic lustre, m. p.218'" ; ‘^noxiimhydrochloridt, 
separating in matted needles, ni. p. 256° (dccouip.). 

^-Qumolyleihylhttone\% a yellow oil, b. p. 163 — 16G°/8 — 9 mm. ; the 
acetate forms colourless needles, m. p. 87° The oa:i7?it«c>'derivative 
crystallises in short, colourle.ss crystals, decomp, about 220°. 

^•Quinolyldiethylcarbinol crystallises in lustrous, colourless plates, 
m. p. 135° b. p. i92— 19S°/13 mm. 

^•Quinolyldietlit/lambiamelhaue crystallises in colourless ’ platos, 
m. p. 126°. E. F. A. 

Quinolyl Ketones. II. Paul Rare and Richard Pasteuxack 
{Btr., 1913, 46, 1032 — 1034).— Ethyl quiuolinecarboxylates in presence 
of sodium ethoxide condense witli esters of the general constitution 
Rj'CH 2 'C 02 R.>; thus ethylcinohonate and ethylacetate combine to 

form ethyby-quhioloi/Iacetale, U „ ^ yellow oil, 

CH’CH 

which could not be distilled unchanged, and is chaiacterised by forming 
a sparingly soluble acid sulphate. Wiieu heated with 25% sulphuvio 
acid, 4'quinolyl methyl ketone is obtained. 

Similarly, ethyl qninate and ethyl piopionate condense to form ethyl 1^- 
[Q-metho:aj-l-quinohyl]-propionate. This is characterised by thc;j/c?Y(ie 
crystallising in slender, yellow needle.?, m. p. 137 — 138°, and the 
picrolonate, orange, matted needles, decomp. 136°. 

y3-6-51elhoxy(juinolyl ethyl ketone, obtained on hydroly.sis, crystal- 
lises in pale yellow needles, m. p. 57 — 58°. E. F. A. 

Nature of Picolide and Pyrindole. Action of Propionic 
Acid on a-Picoline. Max Soholtz and W. Fraude {Ber 1913, 46, 
1069—1082. Compare A., 1912, i, 385, 648).— Derivatives of 
pyrrocoline have previously been prepared by Aiigeli (A., 1890, 1156), 
who tei med the compound pyrindole, and this name is now adopted by 
the author.?. 

Fi’Om the absence of basic properties and the formation of con- 
densation products with only one molecule of phenylhydraziiic, 
hydroxy lumine, and semic-arbazide, the conclusion is drawn that picolide 
contains one of its carbonyl groups directly attached jo the nitrogen 
atom. This view is conbraied by the fact that towards alkyl 
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(jja'^nesium haloids, picolide behaves as a monoketone ; it reacts with 
Qj,]y one molecule of the organo-maan^siiim compoutid, yielding 
tertiary alcohols of the formula 0]oHgON*CMeR*OH. 

Xhe reactioils of picolide and its transformation into pyrindole are 
jjppt represented by the formula 1, its formation from a-picoline being 
c.hown in the following scheme : 




Cn:CH-G:CH*OOMe 

CHICH-N-COMe 


lip + 


(X.) 


CH:CH'C:C(CO.Me) _ 
CH :G H -X -CO— 


On account of its relationship to quinoline, the parent ring system 
(II) is termed quinolizine. Picolide is thus acetylmethylketo(juinoli- 
ziiie, whilst the mono-nitro-compound obtained by the action of nitric 
acid is nitromethylketoquinolizine (III) : 


ch:ch-ch-ch:9h cii;ck.c;c(so,)-cmo 

^ CH:un-N— ch:ch ^ ’’ cii:cH'N— co--ch ' 


Pyrindole couples with diazonium salts in acid sohitior, yielding 
ciysulline azo-compounds, and reacts with acetic anhydride and 
beczoyl chloride to form an acetyl and benzoyl derivative, The 
position of the azo- and acyl-groups has nut been definitely established, 
but from the analogous reactions with pyrrole it is assumed that 
tlie groups enter the a-position to tlie pyrrolo ring; benzene- 
azopyrindole thus receives the formula ; 


(IV.) 


CH:cii-c:cir 

I I riu- 

ch:ch-n- c— N ixph 


A number of other reactions, illustrating the similarity in the 
behaviour of pyrindole on the one hand and pyrrole and indole 
derivatives on the other, arc also described. 

The ready formation of picolide from a-picoUne and acetic anhydride 
has induced the authors to investigate the behaviour of a-picoline 
towards other anhydrides, but only in the case of propionic anhydride 
could a definite product be isolated. The reaction proceeds in a manner 
entirely different to that occuriiog when acetic anhydride is employed, 
the resulting compound being a 2-pyrulyl-3-etbyl-A'Vyc/t>peiitenoue : 


O'.) 






CO--C1I, 
CEtICII . 


The following condensation products were obtained by condensing 
aromatic aldehydes with picolide by means of sodium hydroxide in 
alcoholic solution : 


Di-o-jiitrobenzyUdeneficoHde, yellowi.sh-brown crystals, w’hich begin 
to decompose at 200% m. p. 220-’; the isomeric meta- and pam- 
compmmds have m. p. 212'^ and 316^ respectively; mono-p-nitro- 
^enzylulenepicolidg, orange needles, lu. p. 242 ; tetramefJii/ldi--^-ai)nito- 
htnzylidmepicolide, from jo-diinethylaminobenzaldehvde, forms orange 
needles, m. p, 227°; dianisylidempicolid^, m. p. 212^ 

Ticolide reacts with m.agnesium methyl iudicle to form the compound, 
C;,(ilIgNO-CMe 2 ‘OH, crystallising in long, yellow needles, m. p. 169', 
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anti with magnesium phenyl bromide^ yielding the compound, 
CjyHgON-CMePh-OH, 

wbicii forms colourless, felted needles, in. p. 178^. 

BenzeHeazopyrinilolc (formula lY) crystallises in red nocdles, i,, p 
109®, and pyrindohazo-^-toJwiie 'va. reddish-brown needle-^, m. p. 0:^ ’ 
a-yaphlhalentazopyriitdole forms a brown, crystalline pow(le[' 
which begins to melt at 120® and then decomposes. 

Binzoylpyrindoh, C^H^N-COPh, prepared by the interactiuti of 
pjrindole and benzoyl chloride at the ordinary tempeiatuie 
crystallises in yellow needles, m. p. 96°. 

Pyrindole reacts with carbonyl chloride in toluene .solution to foini 
pyrindohwrboxnl chlonde, C.^HgN*COCl, which crystallise.^ in colonjla^; 
needles, m. p. 81°, and is hydrolysed by aqueous .sodium hydroxide to 
pyrindolecarboxylic acid, needles, m. p. 135° (decomp.). 

7v • 7 • / ; CH:cH*o=zzc.cyio.» 

Biqmmuijlinjrmdoh, H 0 / ''<"11 

pyrindole and quinone in alcoholic solution, forms deep blue crv-tTals 
m, p. above 550°, and resembles the diquitionyldiiuctbyljivirole 
described by Mohlau and lleJIicb (A., 1912, i, 129°). 

Pyrindole condenses with ctliyl acetoacctatc in alcoholic solntioo in 
the presence of hydrochloric acid, yielding ethyl dipynndoUaccto<u'.iiU\U 
CU;CU-0==;C*CMc(Cll/C0.,Ei.)-0==:C*0H:Cri . . " 

CH:cH-N-cir;c-cM,(CHi-coiKt)-c:cH-X'Ou:cH’ 

microscopic, yellowish-green needles, m. p. 140°. 

^•Byridyl-^-ethyl-X^-cyfcXopenienom ( V), prepared by beating n-picoline 
and propionic anhydride at 22U^ forms colourless needles, m, p, 8'P, 
and )'ields a sendcarhazonc, yellow needles, m. p. 201°. F. B. 


Preparation of Metbylolcarbazole. Martix Lange (D.R. P, 
256757). — MuthylolcarhazoU (annexed formuhi) is 
CH./OH obtained when a boiling alcoholic solution of 
X carhazole (16-7 parts) is treated with anhydrous 

/■\/\/ \ potassium carbonate (10 parts) atid a 40',\; solution 

I of i'ornialdehyde (lO parts) ; on cooling, the product 

Sfpaiates; it forms colourless needles, iii, p, 
127— 12S‘\ with an evolution of formaldehyde, 
mineral acids convert it into motiiylenecarbazole. h\ M. (1. M 


Preparation of A'-Alkylcarbazolesulpbonic Acids. Lkoih^lu 
Ca-ssella .b Co. (D.XC-P. 256718. C<unp,u-e A., I9l(i, i, 775),- 
8u!pbouated -V alkylcarbazoles have not been prepared, aUhou<.’li 
di- and ■ .’i-sulphonyl derivative-s of carbazole it'clf are known. Kil-iil 
carbar.olemlphomc acid i.s obtained when fused A-ethylcarb.izolc 
(195 parts) is slowly treated with forty parts of courenliuled sul[huuit 
acid, heated at 120-’ and subsequently at 150 — 16(1°, iuid the iiii.Ktun 
hnally treated with sodium carbonate; the harittm, calciuvi, 
and potassivm salts are crystalline powders. 

Y hen fused with an alkali hydroxide, these compounds furnish 
hydroxy-.\ -alkylcarbazoles, which condense with ^-nitrosophenoh to 
yield indophenolsiilphonic acids. F. AI, (C -M- 



ORGANIC CHEMISTRY. 


i. 51.7 


Ammonium-amides and the Action of Amines on Cycl- 
atumonium Salts and Analogous Compounds. Heu5[an Decker 
aud Taul Becker {Ber., 1913, 46, 969— 97S).— It h.i- uiready been 
cliown tiiAt the action oF ammonia or amiiie.s on the quaternary salts of 
phenylacridinccarboxylic acid yields nob only the lactone, hnt also the 
of aminopbenylmothyldihydroacricliriecarboxylic acid { Decker 
hir] S-he.nk, A., 1900, i, 304), and ifc was sugj'ostcd that the chan;:e 
takes place with the intermediate formation of a compound correspond- 
ing to ammonium-amide, the scheme : 


X-Melb 






^ c-r ir,-CO,.H 


II, 'CO.ir 

lepiesenting the probable series of changes. ThU vmw was coiilirmed 
by several considerations, and it is now greatly stietiL'ihened by the 
discovery that the parent substance, (ihenylacridine iiiethiodido, is coii- 
reited by concentrated ammonia into 5aiuiuo-5.plietiyl-10'methyl- 

dihydroacridice, T'his titialiy <li.<poses of any 

idea that the previous product miy liave been due to the action of 
ammonia on the previously formed lactone. TIk- cause of the re- 
arrangement is supposed to bo the tendency of the po.<itive Eunino- 
•’L'Oiip to migrate from the [l 0 ^iuve nitrogen atom to a Legativo 

carbon atom. That sutdi a Mib.slance as Nll .'N'.Mf; 

■ . 

Kiiich is assumed as the lirst product of the above reaction, should be 
C:\pabl 0 of at leist a ileeting C'xislence is indicated by the formaiion of 
EU'blnylamines by tiio action of anunoina on tlie salt-; of tlio triphonyl- 
iiifcthiinc dyes, iii which the analogon.s step.s : 

' (N]lyt‘^ll.adNli,V(',dl/-Nil, ' 

;i‘ 0 ii;ib]y occur (Nnelting and tlii> vol,. i, o'2i! ; Viltigcv and 

Ko)'(>tsclihi, A., 1012, i, U)30). Tlio .'truciuraliy related xaniliylinm 
in,d tliioxantliyiium salts also yichl carbinylaumiC' with auiuionia. 
riiC' po.ssibihlv that the acridinimn suits m-iy be of the carbuiiniii 
'tn;i;ture wiiich has been suggested fi*r the tviph'-iiviiue* bane colours 
i.> very sliglit, us the former (diininute metlivl iodi«le c.xeccdingly 
loiidily, even, for example, when exposed in aq\ieous solution to d ly- 
for several weeks. 

.oAmii-io-j-phenyl-lO-niethyldihydivacridine, small, colom less 1 ovls, 
rii, |i. 121—122'^, is obtained by the gradual addition of u concvuliated 
s'lationoF phenylueridine mothiodide to a large excess ot 20 , ammonia 
solution ; if a dilute sedation of ammonia in slight exces.s is illMved to 
act on tlie inethio.lide, the product is hytlroxyphenylmeUiyl l ihydro- 
aci’diiic, whieli is ver similar in appearance, and ihi.s accounT> tor tlie 
'HvmgcMH'o of the results of Decker, Hock, and Djiwousky (A,, l‘J02, 
VOL. CIV. i. ' ■ 
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i, 830) and of Hantzsch (A., 1902, i, 113, 126). The above amino- 
compound dispolves in dilute acids, undergoing scission into phenvl. 
metbylHcridinium and ammonium salts; when heated with alco];o| 
with 01 ' without the addition of a little sodium hydroxide, ammoiiia 
again obtained, together with the S-ethoxy-S-phenyMO-methykhhjdiQ. 
acridine, colourless prisms, m. p. 112 — 113°, which is also obtained by 
similar treatment of the hydroxyphenylmethyldihydroacridine 
When warmed with aniline, both the above amino-compound (a 
carhinylamine) and the corresponding hydroxy-compound are converted 
into the carbinylanilide with elimination of a molecule of ammonia 
and of water respectively. 

If a solution of a phenylxanthyliuni salt is introduced into ammonia 
solution a mixture of the amino-compound and of the carhin<j! is 
obtained (compare Biinzly and Decker, A., 1004. i. 9 1 2); for the 
pjeparation of the pure amino-compound the phenylxanthylium feni- 
chloride, m. p. 169°, was introduced as a fine powder into 20% ainriionia 
solution under benzene; the resultant carhinylamine {O-amino-d-vheuyl 

xanthen), 0<C,?u^]>Crh‘NTl2, leaflets, in. p. 112 — 113”, is extracted 

by the benzene ; when boiled with alcohol it is converted into the 
ethyl ether of pbenylxanihenol (BUuzly and Decker, loc. cit.). The 
formation of the carhinylamine is believed to follow the same coiivtie 
as with the corresponding a(-ridino compound. 

yellowish-red prisms, m. p, 118 — 120“, 
is obtained in a similar manner by the action of ammonia on phenyl- 
thioxanthylium ferriclilonde, and undergoes similar conversion into the 
ethyl ether of thioxanthenol. 

The recent discovery of Zincke and Weis.spfennig (this voh, i, 389) 
of diiiitiodiphenylamino amongst the reaction pn-ducts of aniline aini 
2-diniTropbeny]ijioquiuo)inium chloiide is held to bea fmther confirma- 
tion of the existence of the amnionium-auades and of their dooouipod- 
tion according to the equation: XA^‘NU., = NA 3 -hKU.,A, when; A 
represents an alkyl radicle. D. h\ T. 


Preparation of Anthracene Derivatives Containing Nitrogen, 
Farhwlkkk vohm. Mejstku. Lncius -Jc BhCmno (l),i{.-P. 2D62iA, 
Compaio A., 1908, i, 456, nOD ; 1909, i, 'lO'-ij.—tfChtoyo/ii/i'tduuthTOHe, 
yellowish-wbite needles, ui. p. 26o°, is picpared by ihe aciiun ut 
pho^pho^us pentachlorido on the jweviously descriljed ’2-hydio.\y- 
pyridaiithc'ooe (1); it reacts readily with primary aromatic amines to 
furnish compounds of the general formula (H), 


OOH C-NilB 

/ 

HC' 'X IR' X 

li II 



■ ■ \/\/\/' 

CO CO 

(I-) (11.) 
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■2(y)-Ant!iraqmnmyla7iiinojnjridanlhr<yne is thus obtaineii by con- 
densation with 1-aminoanthraquinone in nitrobenzene solution in the 
presence of copper iodide and sodium acetate ; it does not melt below 
;]0U^. Tho analogous compound from aniline has m. p. 327 --329“ 

F. M. G. JI. 

Syntheses in the Group of the Indogenides, An'dbe Wahl 
and F. Bagabd [Compt. rend., 1913, 156, 898 — 901). — An endeavour 
to prepare, by the condensation of substituted isatins with o,xin(lol6, a 

uew eeries of indogenides of the type 

wlieie X and Y may be identical or different bivalent atoms or groups, 
and 11 and E' any substituents. These condensations did not, how- 
ever, go so simply as in the case of tsatin itself and oxindole (compare 
A,, 1909, i, 330). Thioisatio andoxindide yields not thio-3 ; 3’-bisindole, 

as expected, but "thioindigo .scarlet,” 

(compare Kalle, DE.-P. 241327). Tllethylisatin ou the other hand 
behaves like isatin itself, and gives l-Meth'/lKoindiijolin, 

NH<c^£>c:c<J)^!£>XMe. 

brown nee<lIos. 

2-Methylii5atiii when mixed with oxindole in acetic aciid solution 
containing a little aqueous hydiochloric acid is hydrolysed and the 
product of condensation is sirnijly 3 : 3'-bi<iudole. Jf the action takers 
place in an anhydrous medium in the cold, indiiubin is formed. This 
thus furnishes an easy and rapid method of pre|i!iriiig indirubiu, and 
gives a 90% yield, o, 

[Preparation of l-Chloromtro-2 : 4-diac6tylphenylenedi- 
amine.] Aktiex-Oesklisciiaft fl'k AxiLiNFABiaK.ATio.N’ (1 >. U,-P. 
25;38ob*). — l-Cliloro-2 : 4-phenylenodiainlne gi^es rise to a diacotyl 
derivative which on nitration furtiishes l-rMoronilro 'l -A-dlacufd' 
plmj/hmeJiamht^r, m. p. 2:.)4— 235", and on hydrolysis yields 
{■clilorod{t.ro-'2 'A-phtnylmediaimu^ m. p. 170'. F. M. G. M. 

Existence of Phenyldi-imide. Wu.hrlm Val-ukl (/>'•'/., 1913, 46, 
1115 — 1116’. Compare A , lOOO, i, 522). — An aoknowledginenC of the 
of Forster and \\ itliers ^T., 1913, 103, 266) as to the nature 
of the coiupound described as phenyldi-imide. 11. W. 

[Preparation of Anthraquinone Derivatives.] FAiunvEitKE 
v[)iiM. Meisteu, Lucius At LrCxixg (D.U.-l’. '2M'l'j).—o-/Jrof)io-i-ai/iido- 
ii'itlira'iuinoneacrido'fie, a blue povrder, m, p. 260 - 27U , is obtuined when 
3-brDmo-4-amino-l-aiithraquinonylantliranilic acid is heated at 3(C with 
chiorosulpilionic acid. F. M. G-. M'. 

[Preparation of Indigoid Compounds.] B-vniseiiE Anilix- i 
boiuF.AmiiK (U.K.-P. 255691. (.’omparo A., UHiO, i, 6'J6),— The 

"oinpound, 0^.11, duik red mt-dle.';, m. p, 212^ 


n it 2 
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(decomp-), is oUained by the action of alkali hydroxides on indoxyl ; 

it the artion is .allowed to proceed further, it gives rise to llio co,,,. 

„ and this, when boiled with ac 

pound, 

furnishes anthranilic acid and /3-indolOiihlelijde 

F. M. G. M. 


alkali carbonate, 
cit 


Action of Aliphatic Ketones on Indole a„d its Homologues: 
Polymeric Indoles, ll.^x Sciioi-tz (Ber., lJU, 46, 10b. -lUhJ 
Indole and its 2-inethyl derivative condense^ with acetonib jichliu- 

compounds of the type; (1) 

(II) NH<2j!{|>C-Cire.,-C<y«yJ>>iH:> accordingly as th6conden.a. 

tiuu is effected by moans of hydrochloric acid or acetic acid. Siimlar 
product.s are obtained from methyl ethyl ketone, but not Irora d.eil.y! 
ketone. 

Bisdimethtjl-2-mtl(pUndoUdeiiemelham, 

obtained iu the form of its /.yAWifot'irfs (colourless needles, m p, 
172°) by the addition of liydrochlonc acid to an alcohoUc solution 
of ■2-metliylindole and acetone, crystallises iu colourlo.ss needles, m, p, 
183°; the hjdrobromule, prepared in a similar mauiici, has iii, p, 

' CMe.,(C,l l,NMe),. is obtained by 
boiling 2-meGiy!iudcle with glacial acetic .acid ; it crystallises in colomlois 
leaflets, m. p. 197®. 

Bism>ith>jhihyl-' 2 -v\dhylindoUd<>.nmw^^ 

prepared from methrl ethyl ketone!' u^ing hyd.ochloric acid us tie 
condensing agent, forms colonrless ballots, m. p. Ur; the hydrochW, d>. 

civstallises ill colourless needle.s, in. p. Kit. '. 

Ethyl acetioacctate and d-melliyliiulole yiehl etiv/l i-oMhltodoUdM- 
acctoacetaU, X^i^^XlCMe-CilyGO.Et, crystallising in I".:, 

colourlPRs neei-lles, m. p. 124-^ ^ , 

BMiviethylindolidmeuitth.m^^ (foraiula T), j,\ A 

and acetone, forms light yellow needles, m. p. ^litt ; .he hydiw. , . 
crvstalliscs in orange vellow needles, m. p. 169 , 

^nhi.rhthlimelh.ihu’.lhmui (If) forms colourless prisms, m. p 1 '■ ■ 

All alcoholic solution of indole, on trc.atuicnt with hydiochlom ^ 
at the ordinary temperature, yields the hidrockUruU o tir"'' 
crystallising in prisms, m. p. 183°; replacement ol the I'l'l 
acid by bvorobromic acid gives rise to tlie hydrohruimh ol .b in ‘ > 
wliich foni's slender, colourless tieedles (coiupine Keller. ‘ 


403). 


The Constitution of the Pyruzoliiiecarboxyhc Acids. 
Algcst i)aK.yrsF {Her., 1913, 46, 803 S67). .ku cxiiciiia 


III. 
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investigation in favour of the view that the conden.satiou products of 
tlie esters of the diazo-aliphatie acids with the esters of unsatur.ited 
carboxylic acids are in reality pyrazolino derivatives and not azine 
compounds with open-chain structure (compare Dara|,sky, this vol., i, 
097 j A., 1012, i, •‘101 ; Billow, this vol., i, 101 ; A., 1912, i, 131, .316)! 

The reduction of 4-phenylpyrazole-3 ; 5-dicarhoxylic acid by sodium 
.amalgam .and water at 80 — 90^ gave the same 4-pheuyIpyrazolidine- 
3 ;,r) dicarboxylic acid (Buchner and Perkel, A., 1904, i, 101) as was 
obtained by a similar reduction of 4-phenylpyrazolino-." ; 5 dicarboxylio 
acid. The temperature of decomposition of the product ranges 
between 220“ and 226“ according to the rate of heating. B. F, T. 

Constitution of Hypnal. DraitTRifs E. Tsakat.otos (JMl. Soc. 
chilli., 1913, [iv], 13, 281— 285).— Ddhal and Clioay (A., 1893, i, 301) 
have obtained two substances by the action of chloral on antipyrine, to 
which they assign the formnl.'e below, the first of which is used in 
Cl I— CO Cir— CO 

.N'Ph(OH)-CH(OI[)dJC], 

CMe'N.Me(OII)-CII(OH)-CCl,, (:.Me-N.Me(OH)-C'H(OH)-CUI, 

(I.) :ll., ’ 

plmriiKLcy under the name hypnal. For ibe >;econd, the author pro- 
po-us the cam© bihypnal. ’L’hy f^nlistimecs hare ni. p. G 2 -.o^und 61-8" 
I’ftbpoctivoly, whereas llchal and ('hoay found 07 — 08 for cither 
substance. 

The author has e-xamined the freezin;:.poliiL curve of rai.xtiires of 
chloral hydrate and .aiilipyritjc, aiul tinils that it ri.se.s to a maximum 
(it the two points at which chloral hydrate: antipyrine = 2:1 and 
-=1:1 rc'^pectively. From the ;.nuieral form of the curve, he is led to 
ibti conclusion that liypnal and bihypnal are molecular compounds, 
which, he considers, explains the practical identity of their m, p.'s 

H. W. 

Some New Derivatives of Piperazine. y\.Knio Chiglten-o 
[Aiii K. Accii'l. Set. Torino. Uil2-l.‘), 48, oZi — 538).— When cyan* 
acetic erter and anhydrous piperazine arc lieateil togetlier for one 
Imnr at 100 — 115'\ hisc//auof(cetf/l/)ipcrazi/i^, C^HgN.>(CU'CtI,/CN).,, is 
funned ; it crystallises in colourless or sliglitly yellow needles, m. p. 
248 — ’25t> (ilccomp.). ^V lien ordinary hydrated piperazine i.s used in 
the reaction, Die corresponding ami-ie., 0,,lf,.N.-,(CO*Cir./(.’0*Nll.,).H is 
D'liuiicd ; it crystallise.^ in colourless needles or in prisms, which 
Jecomiiose about 17 4 — 175^ when rapidly lie.ated. The substance is 
•acid in reaction, and givo.s mcUllic salt.s. It is converted into the 
diciii'boxylie acid only with groat dithcnltv. Anhydrous piperazine, 
ni. p. In4-’, is obtained by lieeping ordinary piperazine over calcium 
chloride for .a long time. R, V. S. 

Pyrimidines. LX. Alkylation with Benzyl Chloride. Tre.\t 
h. JotLNsoN' and Z.\i Ziam: Zi-;i-: Chen',. 1913, 49, 287 — 20-4). 

—Johnson and Derby (A-j i, ll'lS) .studieil the action of 

benzyl chloride in presence of sodium ethoxidc on certain derivatives 
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of 3-etliyltfiiol-6-pyrimidone, and found that in all cases the 
corresponding i\f-beiB)’l compounds were prodoced. It was shown 
raTtL substitution of a methyl group m he 4- or 5-positioii and a 
bromine atom or ethoxy-group in the 5-position of the ring does not 
favour tlie formation of 6-benzoxypyrimidines. The present woik 
was undertaken witli the object of investigating the action of benzyl 
chloride on a 3-thiol-6-pyrimidone in which both the 4- and 6-positioiis 
are substituted, and of determining whether a strongly negative group 
in the 4 -position would favour the production of an 0-bonzyl derivative, 

mvl ^ amin<)-o-nulhyl-^-p;/ri>nid«ne-i-mrhoxylate, 

obtained in small yield by the action of the sodium salt of ethyl 
oxalylpropicnate on guanidine thiocyanate in presenee of sodium 
hvd. oxide! forms prismatic needles, aod does not show a definite m. p. 

CH,Pb-N<3J!gre>^-C0,Et, 

m n 69-71“, prepared by heating ethyl S-ethyltliiol-S-methyl-e-pyri- 
midone-5.carboiylatc with benzyl chloride in presence of sodium 
ethoxide, crystallises in colourless needles, and when hydrolysed wit 
concentrated hydrochloric acid is converted 

pyrimid-'i ■.MionfA aiTboxiiUc acid, CH..Ph-N<QQ.cj,,(j>C'(JO,,H, 

„ „ 0-7 oTUOMceouip.l.wliich forms hexagonal tablets. When the 

"compound is heated at 285-295“ until effervescence ceases, 
UiVZVl5-meth,lpyrmid-2 : G-diont (Uenzyltbjmmi), 

CH,,Ph•^<^,Q.py,g>CH, 

m n h03-- hOS", is obtained, which forms prismatic crystals. 

An attempt was made to .ilkylate ethyl 5.mcthylpyiimid-2 ; 6.dioiie. 
4-carboEylato with benzyl chloride in presence of sodium ethoxidc.Jnit 
without success, 

fPhenazinel Correction. Fuiedkioh Kxhrsunx (&r 1913, 46, 
12d0. Compare this vol,. i, 298).-Fi,cher and Hepp (A., Is.)., i, 
257) bad already observed that rosindones resulted ^5' ° 
alkalis Ml alkylnaphthaphenazomiim salts. Ihc authoi .till hold, 
that the green methylphenazoniilm iodide is a quinhydrone salt 

(compare Ilantz^ch, this vol., i, 3i)3.) 

The Triphenylmethane Colour Bases. Emilio Noeltim. and 
J Sais (Ber., 1913, 46, 952 -967).— The authors have convinced 
themsel’os that the action of ammonia on triphenylmethane dyes n, 
as was believed by von llaeyer (A., 1910. i, 249), more complex than 
was at first suppo-ed (Noelting .fc Philipp, A 1908, i, 29o). An 
independent investigation of the jirodiicts of the action of aium ^ 
has been recently published by Villiger and kopetschm (A., Ul-, 
i, 1030). 
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Commercial crystal-violet always contains some of the pentaraethyl 
which can be detected by aeetylation, dissolving in water, 
an.l partly immersing in the liquid a piece of filter paper ; the green 
colour of the acetyl derivative of the peiitaoiethyl compound rises 
iu the paper more rapidly than the violet. Even when I'^lichler’s 
Jifiione is condensed with pure dimethylaniline in the presence of 
pljospboryl chloride, the condensation product contains a quantity of 
penLamethyl compound. The product contains least pentametbyl 
compound if a large excess of the amine is taken for the condensation. 
The colourless substance obtained from the action of ammonia on 
cTj-rtal-violeb is the carbinylamine, ; it separates 

fioiii a mixture of benzene and ligroin in prismatic tablets, m. p. 
193 -195^ The action of diethylamine on a solution of crystal-violet, 
on the other hand, precipitates the carbinol, m, p. 191- — ]9o", which 
after recrystallisatiou has m. p. 207—209'^ (compare Villiger and 
Kcpetschni, loc. cil.), whilst trimet-hylamiiie solution produces at first 
a violet solution of theammooium base, 01i*XMe.,10,jK^(C^,H/X.Me2)2, 
wbich shortly begins to lose its colour and to deposit., the carbinol in a 
pure state. 

Ethyl-violet {hexaethyltriaminotriphenylcarbinoi), obtained from 
tetractbyldiamiuobenzophenone, dietbylaniline and pho.sphoryl chloride 
aloQC, or mixed with benzene at 100", on precipitation with potassium 
hydroxide yielded the free colourless carbinol, OH’(l(C,,TI^*N’Et2)g, m, p. 
136—137'^. When recrystallised from alcohol, tho carbinol undergoes 
partial etherification, and the ethyl ether, OEfC{0,jH/N m. p. 
127 — 128^ can be readily obtained by tho action of sodium eihoxide. 
The carbinylamintj iN’If.2*C(C^H^*NEt^)3, of ethyl- violet forms 
colourless needles, m. p. 141'5 — 142 5^ 

Victoria-Blue />, obtained by purification of the commercial article 
and by condensation of pure Michlcr’s ket^one with phenv!-a-naphthyl- 
amine, forms deep blue tablet?, m p. 217 — 219‘^. No corre.'ponding 
cariiiiiol, caibinyi ether and amiuo wt-ie isDlahle, as the action of 
iilkali' yielded only an imine base, deep 

violet, pri^lnalic rablet<, whhdi is iiydrolys^d by dilute sulf.lianc aeni 
la .Mu'iilor’s ketone and |>henyl-a-napiithyluaiine {comp-uo Xathuisan 
fiiul Miilier, A., l.SSi), 1 18S). 

^'ight•T5lue, m. p. 219 — 220^, vields an aualo<rous 'un'me base, 

deep violet, pri.'iuatic tablets, which can also be hy»liolyscd to it.s 
C0!ij[i.ineiits, .Micliier’s ketone, and tolyl-a-naphthylamine. 

a-.N;)p]uhul-Blue (tetiMmeth)ddiamitionaplith;ifuchsoue), tlie cou- 
deo«atioa product of Michler’s ketone, and tt-uaphthol. when pure, 
forms dark-coloured prisms, m. p, 266 — 270" ; hijdrockloTvh, green 
1‘ieetiles ; platiuichlori'fe, dark coloured, No carbinol, carbinyl etiier. 
or carbinylamine could be isolated; it gives a green acetyl derivative, 
Slid on reduction in ac^-tic acid bv zinc du-t a leiico-base, 

Cli^bVVN:Me,),-C,,H„-Oll, 

prisuis, in. p. 187 — 188 '. 

Naphiho-Blue (Xuelting and Philipp, loc. cit.), the condensation 
pi'oducr, of .Michier's ketone and dimethyl-a-naphtbylamine, can be 
separated into a coloured and a colourless constitueut ; the latter is, as 
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Giirlier suggested, tho carbinol, OH*C(C,;H^*NMe 2 ) 2 ’C^,,Hg‘NMe,. 
the former is actually identical with a-Nnphtbol-Blue, and mu>-t b,^ 
produced by a partial elimination of dimethylatuiiio during tbg 
neatralisiition of tho reaction product ; tho product also ahpavs 
(•ontains some pentamethyl compound, C(Cf,TT^*XRIe.;,).5C|.H^lNlTe,lI(’e 
duo to a loss of a methyl group similar to that observed in the 
preparation of crystal-violet, for the preparation of the pure cohiiu. 
less carbinol of Naphtho-Blue it is advisable to use in the condeusa^ioj, 
an excess of dimethyl a-naplithylamine, and then to render the sohuion 
of the product alkaline at as low a temperature as possible, 'I'leat- 
mer,t of the aqueous solution of the chloride with ammonia yields tb^ 
colourless earbinylamine, m. p. 173 — 175®. I). V. T. 


5-Aminopyra2ole and Itninopyrinea. Til. 5-Imino-l -phenyl- 
3-methylpyrazolone. Ai'oust Miciiaeus and Arthuu hiuiiArtK 
(dunrftfJi., liiU-i, 397, iU)-M8. Compare A., 1911, i, 1037; lOuj, 

i, 47C)\ — l-rhenidZ-viHhyl ni, i) 

/./ ^OMe*CH 


109®, yellowish-brown leaflet*, prepared by warming 5-amino-l'pheuyl-S. 
luetliylpyi azole (5-imino l-pliei)yb3-niethylpyrazoione) in 50 ’;', acetin 
acid with concentrated hydrogen peroiide, is ocmverted into 5-innino ]. 
phenyl-3-methylpyrazole by reducing agents and into 4-halo‘.’en()-y 
avnino-l-phenyl-3-)ncl.hyl[»yiazoles by warming with conceiitmtefl 
halogen acids. ■UChforoA-pheni/l o-ni- thi/l-^ : b aziptp'ixzole, m. p. lOd', icd 
leallcts, is obtiuued by treating 4-cbloro-5:iui!no-l'pbenyl-3-ni(;thv]. 
pyrazole with luahogor, pcroxiilo as iil)uv<‘, or, in hylrochloric acid, widi 
concentrated sodium nitrite. It is also obtained by leadiui: 
(hlorine into a hydn.chloric acid solution of 5-amino-l-phen\ld- 
methyipyrnzole. The last method has enabled the atuhors to expiain 
tlie constitutionof the tiicliloro-com]iound ohlaincd by Michaeli' nud 
Bnist (loc.rU.) ; tlnsisnot I chluro-o-.iunTio-l-dichlocophenyl-d methvl- 
pyruzole as stated pievion>ly, but W./tforo-o-dichloroahiino-l-^th.inil-'.^- 
mel/(>/!p;/r<i::oIe, in. ]>. Gii', since it yields -l-chloro-l-phonyl-ll-niotliyl- 
4 -. D azipyi.azolo by warming witli water. Unlike the noti-halogcratcd 
coriiponijd, 4-chIttro-l-pbenyl-3'methyl*4 : u-azipyrazoic is unchaTigt.a i*v 
halogen acid.* ; it is reduced to l-chloro-5-:iniiuo-l-plienyh3 uiclhvi- 
p\raz«)]e by boiling concentrated sodium hyposvdphito. 
ph(!'n>/l-o-/f)ei/ipl--c:b-azij>i/razole, C,„ll,^X3r.r, m. p. 101', mldish-liKuvii 
leaflets, prepared by .similar methods to tho chloro-compoui-Kl, yields 
4-bri;mo-C'-aniino-l-))l)enyI-3-methylpyrazoie by redudion, ami is loi- 
verted into 4 ; [-iiihr():/io-b-tiiuno-\-)>li6ni/l-o-ii(Hhi/lp>fTazolo)^e> 
X=-"i.cMe 

C(:XH)-Ci:r.,’ 

m. p. i'26, colourless needles, and i c/ilo-roA-hromo-b-imvio-\-}>h‘‘i<:f>-'''- 
vieihjp: m. p. 124'', colourless needles, by wiirining wiik 

hydrobn/i!iic uid or hydrochloric acid, and subscquentlv ba>ifving wi'h 
umuioiiia. ‘i Ji'iJo-l-p/iii7ip^-3-iuel/i>/l-A\ba,ipi/Tazole, in. ['■ 

194 •, ycllow’di-red needles, preparc'd by the oxidation of -i-iodo-o-.umn''- 
l-piieuyl-^-metuvlpyrazole or by heating a-ainino-l -phenyl 3 inel'iyi 
pyiazoie with alc' holic iodine and sodium hydroxide at 150. 
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by halogen acids, and is converted into 4-iodo o-amiDO-l- 
^(.jjyl.S-methylpyrazole by reduction. 

\'Jyyc(i!i.oU^ m. p. 105°, red leaflets, is prepared by oxidising 

0 aiiii''0-l-phenyl'3 : 4-dimethy!pyra?.ole in hyilroebloiie acid by 
[;vdio;'6^ peroxide; it is soluble in concentrated halogf-n aeiils and is 
piecipitafed unchanged by alkalis. 4 : h-AniloA-phenyl-^-iaelhylpi/i'azule, 

.?slh p )gyo j.g,| leaflets or brownish-red needles, is 

pie[iar<;d by treating a glacial acetic acid solution of d-benj'enoHzo-b- 
RUiino-I-phenyl-d-niethylpyriizole with concentrated sodium nii.rite, 
\rlureby nitrogen and nitric o.xide are evolved. i!y roduciion with bin 
,^]ui alcoholic hydrochloric acid, ib yields benzetio :u,d d-amiuo-l-phcDyl- 
3 -aiethyl-o pyrazolorie hydrochloriile, hy the oxidation of wljjcli in tbe 
air rubasouic acid is produced. \'li-yaiMh(d^,mazo-\) ahdno-\-phenyl' 
%],\i'.lh>i(ini‘ro.zoh., <-half, 7 Nr,, m. p. 117 , yellow jcallets prepired from 
S-iiaphthalenodiazouiuiu diloride and b-utuiuo-l-plienyl-3-!j5ethy]- 
pyiiizolo ill aqncfuis sodium carbonate, i;* convert e<l iu a similar manner 
iijio 4 ^ _Xg, m. p, 

I'ls , reddish-browti nceillcs, by the reduction of wliich napluhalene and 

1 fiiiiinO'l -phenyl -b-ujethylpyrazolo arc foriuch 

0 - Formylawino - 1 phtriyl-'.V-imthjdinirazo^^., i ^ i j i ■ P' 1 

colourless needles, prepared fioui tho aminopjivixolo and formic acid 
on the wafer-bath, au<I the corresponding ^.'sxio.v/'o/n'/jo-derivative, 
('^.Uj ONg, m. p. II.H', long needle--, have been pu-pared ; the latter is 
convo’tod into \lroimduhtinoiilamino-\-iMH</l.-''>‘ia*illi‘iliiyrazofei rn, p, 
17°'. by bromine in dilule acetic acid. j'l>eiiZ'‘.)L‘'.Hulph(niiiUtmmo-\- 
phenifl-'A-metlo/fpyrdzole li.-js m. j>. 17‘th o-Ace(yiaii(ifio-l-phcijyJ-.3- 
inethvlpyrazole and bcnzcncdiazonuim cldoride yiel<l .a .-:ul4aHce, 
tVdl,,",X'r, 

Hi, p. 107^, yellow needle.s, whicii is being investigated. 

Hot aquco\i$ potassium oyanate and 5-aujiiio*l-p)ipnyi-J-methyl- 
fivrazole hydrochlori<lo yield 5-car'-'</yn'dti-l-/3/<e?tyf-3->He/A/d/p/j-(f:u/?, 

M,, » ni. p. 215'. colouiless needles. 

t .ll~~l .'Ic 

Aiiiini‘-l-phenyl 3-metliylpy»azolo and plionyloirbimido yield, hy 
lieatiiig, m. p. the 

m. p. 150', is pr« p.-uvd m a .-imilar 
K.amier. Tho t'i-.djiinopyrazoie and carbon disulpliidc at l.'i'T yield the 
>'lhiowbnviidf-, (.'S(N H H<i2So)^„ lu. p. 

D-.4mino-l-pheiiyl-.‘'“UierliylpyiMzoIe c.m be .tlino.sr conq-'letely diazo- 
dsed in Eiciuiy concentrated bydrociiloric acid (compaie .^lohr. 1000, 
i, lOO); llic solution «k*es not contain 4-o.\lmino-5-imino-l-])lie[iyi-3- 
iirethylftvraznloTie, and yields coloured pnx'ipita'’es wiili .lilmline 
/5 i.apiithol and lesorcinoi. \-/’l(<:ujd-’i-n'idfndpf/i‘(i'of 

vcllow needlo.s, iias ni. p. 27>f''. l-Piicnyl-l'-niclliyl- 
pyiM/.oie-7)-diazoniuin chloride and l-jihenyl-o-methyl-o- pyrazolone in 
a-;etic acid slowlv form 

\— Xl’iK NPlt 


mthyld)' -pp razolone, J \ 


t'Me-t'lT 




■CMi'IN 


ycllowish-red needles, which is soluble in albali.s. 


m. p, 175 ', 
')-Diazo;(mino- 
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\-phmyl-Z-imihjlpyrazoh, m.p. 182'’, yelloR- 

leaflets, is oblaiDej by treating 5 -araino-l-plienyl' 3 -methylpyra 2 ole ij^ 
hydruchloric acid with less than 1 mol. of sodium nitrite, or bv 
carefully treating the completely diazotised solution with aqueous 
sodium iiydroxicle. 

5-Ai]jino-l-phenyl'3-meihylpyrazolG and beozaldebyde at 135° yield 
^•henzylidtntbisb^am.ino-X-'fAtnyl-Z-'intthylpyrazole, CHPh(Cj(jN 3 lIj^^ 
m. p. 66 °, faintly yellow powder, which forms a hydrochloride, 

m. p. 218° {piathiicMoTide, yeliowish-red crystals), in the cold, but is 
cciiirerted into its generators by hot acids. The correspoiifliniy 
o-nitrobenzylidene, salicylidene, and anisylidene compounds, m. p, 80 -^^ 
120 °, and 210 ° respectively, are described. 0 . 8 , 


5 Amino- 1 ' 0 - and ;>-tolyl-3-m8thylpyrazolee. August Michafus 
and huDWiG Klappert (.lanrt/^Ji, 1913, 397, 149— 159)— 
acetonitrih-o4olylhydr(izon€, CN*CH.>*CMelN‘NH*CJl., m, p. 1 Ij-) 
colourless needles, prepared f»-om aoctoacetonitrile and o-tolylhydrazine 
in 30% acetic acid, is converted, by heating with alcoholic hydrocblaric 
acid lit 120 ° for three hours and basifying, into x>-amino-\-o-tohjl- 
?i-inf.thylpymzoh {lodmino-\' 0 -tolyl-'i-iiieOiylyyrazolorie), 




ch,-C(:kh) 

CMc: 

m, p. 03°, b. p. 314°, colourless crystals {hydrochloride, m. p, 113"), 
which reacts in hydrochloric acid with clilorine, in glacial acetic 
acid with bromine, aud in alcohol with iodine, to form, after basifying, 
i-chloro-^-aimno-\ o-lolyl-‘i-ineihylpyrazole, m. p. 114°, and the 4 - 67 ‘cu/i(!- 
compound, m, p. 134°, ami the 4-?Wo compound, m. p. 1-11° respectively, 
By prolonged treatment with chlorine, a hydrochloric acid solution of 
5-amino-l-o-tolyl-3*mrthylpyrazole yields i-ckloro-\-o-iohjl-Z-mtthyl'^ : 5- 

azipyrazole, ^ (j. P- leaflets. A-Bronw- 


\‘ 0 -toli/l-Z-riuthyl-i :^'(niin/razole, m. p. 115°, red needles, and the 
4-fof^o-compomnl, m. p. 133°, reddish brown leaflets, are prepared in a 
similar inannei- by means of brouiino iu acetic acid, and by alcoholic 
iodine at 140 — I5(f°. 

5-Amiuo-l o-tolyl- 3 -methylpypa 7 .oIc is converted into ^-iicetylauiino- 
l-o-tolyl-’H-iiielhylpyrazole, m. p. 157°, colourless needles, by boiling 
acetic anhydride, ii.to 4 benzeneazo-b-amino-i-o-tviyl-'d-tmthylpi/razule, 
m. p. 118°, yellow leaflets, by benzenediazonium chloride in hydro- 
chloric a.id and subsequent addition of sodium carbonate, into 
i oxivuiw-o imino-\-o-lnlyl-3-methylf>i/razolotie, ui. li. 195°, red crystals, 
by sodium nitrite and 30% acetic a'.dd, and into 


methylm/.-azole mdhiodvle, ' 

’ ^(hMe=NMeT 


in. p, 245°, colourless 


crystals, by boiling methyl alcoholic meth\l iodide. The methindide 
is changed by silver chloride to the methochlorvle, m. p. 241°, an 
aqueous solutior of which yields, by trealmeut with couceiitiuted 
sodium hydroxide, 2 :o-imino-X-o-tolyl-2 :S-ditnethylpyrazole {l-o-tolyl- 



ORGANIC CHEMISTRY. 


i. o27 


ir,iinQvyyin6)y 0^ — Nil — ^NMe, m, p. 35 — 36'^, yellow crystals, 

\N{c,uy 

fi'oDi whicli have been prepared the carbonate, m. p. OS-’ (decorap.), 
jji^rate, m. p. yellow needles, henzenesidpkouyl derivative, 

p. 179”, benzoyl derivative, m. p. 186°, and i-henzeneazo-l-o-tolyl- 
^„iiiinpyrine, C^gHj^Nj;, m. p. 188°, yellowish-brown leaflets. 

The following compounds of the para-series are prepared by methods 
similar to the preceding: Acetoacetonitrile-p-tolylhydrazo/ie, m. p. 

yellow leaflets; 5-ammo-} -plclyl-Z-methylpyrazole, m. p. 120°, 
^;olourlo>s needles; 4:-hroinO‘d-aviino-l-T^-tolyl-‘^-jne(hi/lpi/mzok, m. p, 
128°, colourless needles ; A-bi'omoA-p-tolyl-^-vMthyl-i : i)-azipyrazole, 
lu, p. 103°, orange-red leaflets; 4 or.imino-Dimino-\-\>-toh/l-‘6-7mthyl- 
j,i/rnzoIone, m. p. 198°, bordeaux red crystals; ^-ainuio-l-'p-tolyl'S’ 
/uelhi/lpyrazole methiodide, m. p. 135°, atid methochhride ■, \’-g-lolyl- 
minopyrine {pf'erate, ni. p. 177°, yellow ncodlcs ; benzenesulphonyl 
derivative, m. p. 203°; carbonate, <lecouip. 126°; and i-hemeneazO’ 
derivative, m. p, 191°, yellowisb-biowu leaflets). 0. S. 

5-p Carboxylic Acids of Anilopyrineand their Esters. August 
^IiCHAELis and Wilullm Tmus {Annfden, 1913.397, J59 — ISO). — 
The main object of the research i> the production of further evidence 
in support of ^tichaelis's constitutioo for the iminopyrine.s. Antipyrine 
chloride and methyl ^-aminobonzoato (3 mol?.), heated at 130°, yield, by 
basit’ying the aqueous solution of the prod act, methyl '2 '.b-anilo-l-phenyl- 
‘2: ^-dviiethylpyrazolep-carboxylaie {methyl anilQpyrine‘\)-carhoxylate)^ 
CMcdXMe— 

I NPh m. p. 15')° greenish-yellow prisms, 

CH~C 

^vhich forms a hydrochloride, m. p. 112°, platuuchloride, m. p. 200°, red 
ui'v>tals. hydriodide, m. p. 212° (decomp.), colourless needles, and 
hkhiodide, C.,„ll...>O^N3l,3lh,<>, m. p. 102° (anhydrous. 2o2° [decomp.]), 
nnl is converted into the 1-bromo-coiupound, Cj.jll^.^O.N’vlh', m. p. 
KO', yellow leaflets, by bromine in acetic acid, iiy hydioiy\sing the 
e*ter with concentrated alcoholic potassium hydro.xide and treating the 
[noduct with hydrochloric acid and litially with aqueous potassium 
iodide, the hydriodide, m. p. 236°, colourless needles, of anilopyrine-^- 
cmboKvlic acid is obtained. According to the authors, it has the 
^NPh'XMel 

constitution CO.>lI'C,n,*iNlI*C^___ ]i , , and by treating its 

^ ‘ Cll — (..Ale 

aqueous solution with silver oxide yields the betaine, 

CMelN.Me^ 0\ 

I NPh 
(!li=C-SlI-C,H ' 

'tilicli crysfalUses in noodles containing SlI.jO, ni. p. 99 — 100 ° (the 
anhydrous siib.stanco is yellow and ha'i m. p. about 150 ), has 
a neutral reaction in dilute aqueous or alcoholic solution and a 
distiuctly alkaline reaction in concentrated solution, does not form salts 
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with baie*; bat does so readilv with acida (/iyiJTOcAIoriiie.CjgTTjjO^Nj.Hci ; 
plalimMori,K 2 G,sH,; 0 .,N 3 ,H,PtCl„, m. P- 217“ goldonAelloa 
ci-vstals). although soluble in aqueous alkalis, is preciipitated 

therefrom by carbon dioxide. If imiuopyrine has the constitution, 

. ascribed to it by Roser and Stolz (A,, 1904, i, 113), 

^^’Me CMe 

the nrecedin>' betaine must have the constitution 

‘ ° ^NPh-NMe 

nti(i tbereforo slionhi c.xluhit acid propertie.s. Tlie betaine and 
metlivl-akoholio methyl iodide yield the hydriodide, m p 212’, of 

. ,^KPh’AMoI 

methyl anilopyrine-p-carboxylate, C 0 . 2 Mo‘Cgli 4 *N jj . 

By evaporatiii" a hydrochloric acid solution of methyl anilopyiine. 
jrcaiboxvlato and heating the re.aidue under reduced pressure, inelbyl 
chloride 'is evolved, and ilie product, after treatment with sodium 
hvdro.xide, yields 5 auilo-l-pheuyKi methylpyrarolcne, This .siibsian™ 

is' produced by the decomposition of the initially-formed 5-anifo-h;;/«i.y!. 
Z-methi/ipyra-.ohtie-i^-cffrboxi/Uc acid, 

colourless needles containing ILO. ra. p. lir(tbe anhydrous substance, 
m p. 140 — 150^ [decomp.], is yellow). 

Meihjl 5-mcth/lmi/im ■ I - phcmjl ■ 3 - iMlI^Jpi/ni'Me ■ p ' 

(methyl iji-nnUopyrine p-carhoxylatc), COjllIe‘C,,H,-jS 


m p 1 32“ colourless needles, is obtained hy heating tho mctbiodiclc o! 
me^yl anilopyrine-ji-carl-oxylate at 20(1“ under redjiced pre.ssure. It 
is converted into the 4-ni7r<)eo*compound. Gjgli,,, 0 „iS 4 , in. p. lol , pale 
green leaflets, by sodium nitrite and glacial acetic acid containing a tew 
drops of hydrochloric aciil, into the 4-m'(ro-compoiind, 
m p. 170“, pale yellow needles, hy nitric acid, into a </iirowio-derivative, 
C H 0 X Hr, m p. liri“,hv luouiine on the water-bath, and into the 
cmresnonding'ncy, t'j.Ui-OlN,, ui, p. 193“, by hydrolysis. This acid 
is isciiierie with the hetainc mentioned previously, but exhibits 
proiiouiieeci ,acid rcaclioii and propcrtio.s, being soiiiblo lu dilute alkali 
hydroxides .and carbonates and in amuiniiia ; the ery-st.alline (.rmiuii 
n.lt. Bate, IS de.scribed. 

FAhyl i " ■Ai-dimelhi/lpyrawle-f carboxylafe Ifi 

i/oysi/rimi-p carhvxtilaf')- (.’o,iH,,0„X3, ui. p. 76'“, greenish-yell 


Uthyl 
hw. 

iluoie?eerjt. crystah, is tirepai-td in the same luanner as tlio 
ester. It forms a hydriodide, COoKt’C^^ll^'^NU’C - i 

yellov. crystals c*ontainm:r IT.aO, m. ji. 110 — lU^, 

■ , APh-NMel 


colon! less cr>>taN containing 3JLO, ra. p. 80" (anhydrous, 183") an! 
et/iijdide. < J, m. p. 178", colourless neei.be?, ami i'} 
hydrolysis yields tlie same betaine as the methyl ester, 

Ily heating the niethiodide of the ethyl ester at 160 —180" utulei le- 
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(luced ]\vG^^yxTSitthyl^-metbylanilino-\- 2 )hmyl~o'iiL&lhylpijrazoh-\\-carho:ryl- 

(\te ^-anilopyririe''g-carhox:ylaie\ CO.^Kt'C,;! Me*C \ 1 1 , 

U H C/ B 

ui. p. 105^ colourless neodles, is obtained, by the hyiliolysis of which 
i^.aiiilopyrine-^i-carboxylic acid, m. p. 193'’, is obtained. 

In a similar manner the ethiodido of the ethyl ester yields 
^ihjl ^-tihylanilino-\-])Jttnyl-^-m6tkylpjrazole-\i-c:irh(jxijlai6, m. p. 95'^’, 
colourless needles. C, S. 

Synthesis of Herzynine. li. Esgelaxd and Friedrich Ivutscjjkr 
((7/ie/ji. Ztnir.^ 1913, i, 28 — 2’.J ; from Z^-ntr. Physiol., 11J12, 26, 
;)69-'570. Compare A., 191 1, ii, .5-28).— Tlie >iubitance, 
which was isolated from mushrooms in the form of the aurichloride, 
has been identified with triraethylhi.^tidiiie. This ba.se is prepared by 
treating histidine hydrochloride in conceni rated liydrochloric acid with 
siUvr nitrite and warming the syrup obtained by evaporating tiie 
filtrate with au alcoholic solution of ti-imcthylaminc, when the base is 
precipitated by phosphotungstic acid, converted into the chloride, then 
into the platinichloride, an(l finally into the Kurichloni.U, 

ni. p. 183*^ (decomp.). The direct meihylation of hi'iidino affects Lho 
glyoxaiine ring, and, under certain coiiditiotu, a good yield of ptnta- 
■tMihjUdsiidine may be obtained as an un.stable bise which forms a 
stable chloride and a sparingly soluble auric/dorid'', Cj^H 2 jO.,X 5 jAu,/J]o 
ID, p, 22IF, but does not respond to the di izo-re ictioi;. J. C, \\\ 

The Identity of Trimethylhistidine iHisstidine-betaine) from 
Various Sources. (iKoiuii: Bargkk and Ainnrii J. Ewixs {Bio- 
cfiM. J; 1913, 7,201 — 20ti). — Proof given of the identity of the 
hi*tidiue-betaine described by the author (T., 1911, 99, 2338) witli the 
compounds obtained by Ueuter and Ivut'clier. Tlio difference in the 
m, p. given for the dipiierate i« due to thi.< substance melting at 
123 — 124° when hydrated f21I.,U) and at 2nj--2<.'b- when anh\di'Ous. 
Tiie dipicrato has in. p. 213' ; tlie mouopicrate, ui. p. 2i')l — 2u2^ The 
fniricLloiide of betaine has ni. p. 184^, not at 1TB a.' previously stated. 
Histidiue-betaiue has [tt]t,+ 10'5 . W. D, II. 

Synthetical Alkaloids from Tyrosine, Tryptophan -and 
Histidine. Juui's \VELLiscii(/>7(/(‘Ae///.i«<7->-c/t., 1913, 49, 173 — 194), — 
The uutlior (lis(ni.'<>es the lui'chaiiism of the various profe»es by means 
of which physiologically active bases can be syntl'.esi>ed in plants, 
especiall}' from amino-acids which can b<' derived from the hydrolysis 
of pi'oteins. Amongst these may be reckoned lu the first iiisianees, 
bases such as 3-/d .iminoethvlglyoxaliuo, 3-,.2-aniinoetlivlind\)le, and 
phetiylethylamine, which are derived from histidine, tryptophan, and 
plienylalinino by the simple sei.ssion of c.irbon dioxide. Another 
important series deriv.ible from iliesc amino-acids are the quinoline and 
pM'idine deriv’^atives, which can he obtainttl from tlie acids or the 
corresponding amines by conden.sation with abielivdcs, such as 
lui'uialdehyde, and s.ibscquent ring formation. Atiompts have been 
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made to prepare a series of alkaloids by the latter method. By the 
condensation of histidine with formaldehyde, which was carried out bv 
heating the base with niethylal and hydrochloric acid, tetralnul/Q. 
1 : 'i\h-heiizotriazole.-^-carhoxyl\c acid, Cyli^NjOgj'dHC], in the forniof 
its hydrochloride, m. p. 278° (corr.), was obtained. The picrati 
decomposes about 215°. The hydrochloride is laiVOYotatory 

- 84 24° by the micropolarisation method). On heating in a vacuum 
to 290°, carbon dioxide is evolved, and the corresfjonding iviinazok- 
i^opvmridirLeltetrahidro-X : 3 : ^-henzotriazoleX hydrochloride, 

C,II„0N3,2HC1, ^ 

which decomposes at 258°, was obtained, and which separates from 
alcohol in a microcrystalline form. 'I’he carboxylic acid cannot Im 
esteiified by alcohol and hydrochloric acid, and only with very great 
difficulty by the action of etliyl iodide on the silver >alt. Atum|iU 
were made ty obtain a corresponding product by the action of meth\l:il 
on tryptophan, but a pure substance w.aa not isolated. ^Tyrosine undoi’ 
similar conditions gives 7-hydroxy tetr;ihydro/«Ofjuinoline-3-carV>oxy lie 
aod (Pictet and Spongier, A-, 1911, i, 750), which has [a]i;'-= 

- 45*62° in hydrochloric acid. This on heating in a v.acuum apueiiis to 
be converted into an anhydride. The elhrjl ester and its picraie were 
also prepared. Attempts to condense histidine with acetaldehyde and 
pyruvic acid did not lead to the isolation of puro products. 

S. B. S, 


Derivatives of ^soCinchomeronic Acid and 2 : 5-Diamino- 
pyridine. Hass Meveu and Fkikduicu Stapfes [} Jonatsh.i 1913, 
34, 517 — 533). — Very few derivatives of u-oiinchomeroiiic luiij 
(pyridine-2 ;5 dicarboxylie acid) have been dcsciihed (emnparo Wciilol 
and Heizig, A., 1886, 477 ; l\leye.r, A., 1903, i, 364). 

woCiuchomoronic acid was obtained for this investigation by the 
condensation of aldehyde ammonia with twice its weight of par- 
aldehjde in iin autoclave at '220 — 230°, and oxidation of tiio rcsiiltaut 
2 : 5-methylelhy)pYridine with the theoret.ioal amount of potassium 
peiniaiiganiite. Tiic m. ]i. of the acid can be ra^^ed from 237° to 231^ 
(decoinp.) by conversion into the methyl e>ter and regonoratuin ; 
ammonium .^alf, m. p. 153°. If the acid is heated with exee.<s oi 
tbionyl chloride, it is converted into i>acinchoJiitrouyl chloride, 
C.NIl^tCOCl).,, 

needles, m, p. 59“, which reacts with methyl alcohol in the coldj pro- 
ducing methyl isocinchonteronaie, needles, in. p. 164’, which is also 
obtainable by lieating a mixture of the acid and alcohol with sulpliuriii 
acid at Ithtu The acid chloride in the cold and the methyl e.-tcr 
at 100'“' react with ammonia j-olution, forming \i^ociii.choineroiw»ivh, 
C-Is 1L(CO'ME^)5, colourless crystals, m. p. 310° (decomp.). When 
boiled in alcoholic solution with an equal weight of hydrazine hydrate, 
methyl i.sficinchomeronate is converted into a crystalline solid, from 
which cldoroform extracts the imUiyl ester of ii^or.iachomeronic w'hl 
hydrazide, C.N H.,{CO.^Me)-CO'iS ll'lS'lI,,, yellow scales, m. p. 
{deeoitip.}, whilst the undissolved residue consists of if^minchomerono- 
t.'5J>H3(CO*2sH-KIl2)„ pri.smatic needle.^, m. p, 268—269' 
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/Jeoonip.)» with rapid heating, which is obtained in almost theoretical 
Yield if twice the above proportion of hjdrazino hydrate bo ii^ed in 
the preparation. The dihydrazide condenses with vaiious aldehydes 
when heated with them, or when shaken in a-^ueous solution with 
tbetn ; {^ocinchonw'wiodihemylideneliydrazide, colourles-s ueedles, m. p. 
••> 9 ( 1 ^ • \^ocitichoniei'onodi-o-chlorobensiylidene,hydrazide, colourless leaflets, 
[Q p. d08° (decomp.) ; \Bocvnchom€ronodi-\-hydroxy-L>-viethox)jheiizylidtn&- 
hydrazide, a yellow, crystalline substance, m. p, *264 — 266^, which is 
turced red on the addition of mineral acids. An aqueous solution of 
the dihydrazide containing the theoretical quantity of hydrochloric 
acid reacts with sodium nitrite, giving a precipitate of i^ocuichovterono- 
diazomide, C,;NH 3 (C(>N 3 ) 2 , colourless prihui.s, m. p. 114-" (decomp. 
Tfith ciploaion), together with a small amount of an acid sul-^Uincn, a 
colourles', crystalline powder, m. p. 307"^ (de<‘oinp.), which from its 
reaction with ferrous sulphate is a 2*.*iibstitutfd [iyri«Hne derivative. 
The curefully-dried hydrazide when boiled with alcohol first dissolves 
and then gives a deposit of ttkylurHhylpyridylazoimide, 
N3*co*65NH3-Nn-C(3.2fc:t, 

colourless needles, m. p. (with explosion), winch by prolonged 

treatment with boiling alcohol is further converted into '1 -.b-dieUnjl- 
«rei/iy/'’/’'Wiw.«, 0 ;, 2 sH 3 {KH*CU.>Ei). 2 . colourless needls.?, lu.ii. 198 — 199^, 
the ethoxyl groups of whuh, unlike those of the coiTcsponding 
derivative of dipicolinic acid, are easily removed by hydriodicacid, The 
coriesponding methylurelh/lpyridylazoimide, 

' N3-CU-CV,KH3*NH*C02Me, 

and 2 lO-dirnethyluTethylpyridine form colourless needles (which explode 
fit, gO— 100“ if rapidly heated, and melt at above 270 ' with decomp, 
if heated slowly) and colourless needles, m. p. 206 — 2* ‘7'' (decomp.) 
respectively. 

If the above diethylurethylpyridine is boiled for three hours with 
bydriodic add (D T8 — 1-9), yellow noodlos and leaflets of the 
hjdriodide of 2 : b-diaminopyrkline separate on cooling ; the free base, 
colourless needles, m. p. 107 — 110', which is rajddly ad'ccted by air 
mid light, can be isolated by triturating the iivdrujdide witii crushed 
pota>sium carbonate and eaiefullv extracting with hot l>enzene in an 
atmosphere of carbon dioxide. Jdy tho action of silver chloiide the 
liydriodide is converted into the hydrvchloriie^ oolonrloss needles, 
which, like the free ba.<e, givos .?ohuions in water and alcohol with a 
blue fl lorescence ; the unstable plaiinichloride crystalli.ses in golden- 
yellow scales ; benzoyl derivative, colourless needles, m. p, 229 — 230^. 
Tl.e base does not possess the usual properties of an aromatic para- 
diamiue; it gives an intense reddish-yellow coloralioii with ferric 
chloride, and the hydrochloride reduces gold solutions and anunoniacal 
silver solutions. D. F. T. 

Preparation of Acylacetic Esters. Axdhe Waiii. and y[. Doll 
{Ihill. Soc. chim., 1913, [iv], 13 , 265 — 281. (.'oinpxro A., 1911, i, 
lOd). — The author.s have continued their previous work on the con- 
densation of ethyl acetate with its higher homologues by means of 
radium, and have improved the yields by suitable inodiflcatiou of the 
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procedure, which is fully described. They have also extended h„ 
Method to the cases of ethyl valerate and ethyl heptoate and fnid that 
the yield of ketoiiic ester increases with increasing length ol tho 
Lrbon cliain of the ester provided the latter ,s normal. With esi,,,., 
having side-chains, condensation is effected with greater ■ 

lithjl propionylacelate 1ms now^been obtained m 13/„ yield, I, 

forms a jfieen conwr salt, 111. p. , 

Ethyl butyrylacet.ate is re.adily converted into elSyf isori.lroroiuhyryt 
aedau which did not solidify even after several months and could ,.ct 
be distilled w ithont decompo.sition. Ehenylliydracinc converts it into 
LlbHi«o l-;.;ieayf-3-;/ro;u‘f-5-;.ynKrfm«, yellow needles, m p U^-, 
AVlifii acted on by benzeueaiazouium clilondo, ethyl bntyry acet.Uf is 
converted into a yellow oiV, which is identihed as ethyl phenyl;,,.,, 
butyrylaoctato, since it is converted by pl,euylhydrazui6_mto^^l-p,,^,,,,^^^ 

h/dmtMO ■ l-phmyl ■ 3 - propyl -pyrazolom, N 

o'rance needles, m. p. 133-131^ and by p.nitrophenylhya.azii.e into 

i.i>hliylhydrirAr,o-\-p-nilrophmiyroyn-o^^^^^^ 

needles ra p. ,ibout 2011— 210 Ethyl p-mlropli^nyl^huly> ylm ak 
cnlilUsesh. lino yellow needles, m. p. 101». whilst the correspon 
acUt prepared by ^aponilicitimi uf the ester with cold alcoholic sod , tm 
lyt'Sl and \„bL.p,ent uddidon of acid, lortns ye low crysUls, 

m p. lOd’. 

EE ii, 

which, when bo.le.i witli methyl alcohol, is converted into a bbm ^ 
mdl, C,.H,A-CuO.Me, .11 p. . It is translo.med by hja.,,,..., 
hxihiitii inlo 'S-ii-bul i/r />;/raz.olouey P- ‘ . . 

Ethyl isovalci ate reacts slowly with ethyl acefcite iul i t it, luiu.^ 
of poor yields of el/i .,,/isoiy(ffr//iafct, tie, O.p. Jb— .) J , 1-t m i ■ ■ ‘ 

gives a green nor.nal co,y.r salt. p. 122 ■. which when bo.lcd null 
methyl alcohol focus indigo-blue crystals of the basic mU, 

C.lf-O/CuOMc, 

“'Etayn.q.Ioybu-et.i'e, b. p. 12;3-12(; ,11 mm. (compare 

Dclam-- A , li;03, i, (ITu), is obtainc,! in 10".,yield by the loiult ■ 

^thvrucploate^ilh ethyl acetate. Tim following 
have U'ci; prep.r,-.l from h : lyA’oiyllitrlrazuojdyJMylo h - J 
Z^oloue, m-.;,me-vcllow needles, m. p, 10.1-1013 -1-p-ai I'A t;; 
‘ddra.,oo-\-v-uilrop!.toyl-o-he^^^^^ o;o"K« 

l‘J2^; \-jAcKol idierylj pyTazulone white leallets, m. p. ' 

forme! by beating at its b. p. for a few moments an acetic ' j,. 

of molecular quantities of the ketonic ester and pbenjlbydr.iz . 
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in the latter ease to 
3 molecules of pheuyl- 
hydrazino are employed 
for eacli molecule of 
ketonic ester, [-p}tenyl-‘^- 
he X y I h i s p y r a z 0 1 0 n e 
(formula I), crystalliuo 
poxvder, m. p. 276—278^ 
(det'oinp.), is obtained, 
wliicli, wlien luated in 
alkaline solution with 
sodium nitrite and 
aubsequeiifei y aci di lied, 
viflds tho ^impound (formula II) crystal li-sing in blue motlloa, in. p. 
l ie . 

'[’lit’ method ha.=! also been successfully applied to certain cyclic esters. 
Kthyl benzoate and ethyl acotato gave etliyl benzoylacetate in 80% 
yield (compare Wahl, A., 11)08, 1,647 ; Waiil and ■Silberzueij;. A., 1012, 
T, 11 1 ), whilst the corresponding methyl e>ter gave an 80 % yield of 
methyl bcnzoylacetate. Propyl benzoylacHaU, prepared by boiling 
methyl benzoylacetate with pr(»pyl alcohol in a fractionating apparatus 
so arranged that the displaced methyl alcohol slowly distils, forms an 
amber liquid, b. p. 154 — 156%12 mm., i)" l'I14. Tho normal coppf.r 
salt forms green leaflets, m. p. 145—146', whibt the basic salt, 
C|Jli,>Pg‘CuOMe, consists of blue crystals, m. p. 195^ 

The normal green coj/per salt, m. p. 133'', of f. 9 ohntyl benzoylacetate 
is decomposed by boiling methyl alcohol with fnrtnatioii of the bluish- 
grey basic 5a7b CjjUjPg'CuO.Mo, m. p. 191', and by boiling ethyl 
iticobol into the blue bciMC »nH, CjgUjpj'CuOKt, m. p, 18S^ 

Lnder the conditions used in tlie preparation of the henzoylacetate.s, 
fi 6 U',, yield of methyd o methoxybenzoylacetate and a 6 ' 2 b yield of 
uadnyl anisoylacetat© were obtained. The yield of ethyl furoylacetate 
\7;is76-^of the theoretical (compare Toiroy and Zinetti, A,, 1907. i, 146; 
I'JU', i, 810; 1910, i, 892). 11. \V. 

[Preparation of an Anthracene Derivative] Chi'miscbe 
Faukik GuiKStitni - Kl^ktho-N 
(L>.R.-P. 255641).' — The coui- 
po^uid (annexed formula) is 
obtained wlicn pyrazolcant h- 
i-oiie (A., 1906, i, 904} is ijoiled 
with potassium hydroxide ^5 
parts) and alcohol parts) 

until the so-obtained blue colour 
cease? to gain inteusitv. 

F. M. G. 51. 

New Derivatives of Azoxybenzene. Anuelo Anoei.i and Brl xo 
Vm.oiu A', xicemi. Lincei, 1913, jv|,22, i, 132 — 140. (.'onipare 
A., 1912, i, 321). — ^p-Azobenzenccarboxylic acid (which has in, p, 241'*) 

Vi'L. CIV. 1. ,, t. 
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it is 
(jf 


i, convpi.iently prepared from p-amiuobenzoie acid and nitrosoben;, ^ 

W e it is treated in acetic acid solution with hydrogen perox.J^, 

Si in;:: 

r yeuowish-wjnte - P' 

rX glacill'icetic acid solution piirc/i..,-, 

b,„~eim«rboxi>lica<-id, O^U.O.N^ is obtained as 
oowder 111 p, about 260" with evolution of gas. If Kept oi an lioir 
he wifter-bath with excess of concentrated sulphurK. : . .d, 
^zoxybenzenecarboxylic acid -*<7% if 
Ihidro^-ijKobmzaie i -earhoxylK acid, HO Ccllj A .i> K, ., b Jl, 

whih fofins red crystals m ,t 266»(dc»^^^^ , 

the preparation of the i5-acid, and can ho separated from it by e:wn 
0 iu Toater solubility in acetic acid. It is also obtainul by ,l,e 
action “of chromic acid on the p-conipoiind It lorins 1™'« 
ifales m p 231“ Its *(/.;// ester, C„H„(X,>«,, has m. p. MO., Hie 
Ifadd “s' not acted on by bromine. On reduction with ah.m.mum 

amalgam, ib p.op.ired by the aeli™ 

S |i-YUoa’i/6oircii?.Wpfiomc and, prej ,,.e 

" i?T,e 

ftracHile. ;3.;;.Azo.vyboiizeuesulidionic acid yields a hroiiurderivatna 
y-hroiuo-fi-azo-nihenzenfSiitphomc and, C,._I^,|O^^.SI i , " 'urai'fu 

::: : 280".- ^,,-Azo:honzenes..lphon.c and ..hers \N a 

rearrangement, yielding a red, crystal iuo powdei, C,.ai,oO,,N.,-, 
blackens abont 200“, but does ^ s i, .btaiianl ir. 

lo.: pale yellow needles, in. p. 170", by the action of I d o . 
nerixii on trinitroazobenzenc. Tbis substance dissolves ■ 

nitric acid (L) f45) ami in bromine but wbcii it is -'^"'vei »‘ | 
acid of O l'&2, and the solution kept for tweUc houi,-, it yi i 
Xiitl-denvutive, wbicli forms yellow pnsuis.^.M., 

l<.)2b 

Diazo-compounds derived by the Action of Alkali on 
P^itrosophthalinndine. Simplified P™Pf 

nbthalimidme. Alfiied Uiu'E (A«r., 1J13, 46, 1 . 

Lucious alkali trans^ruriu^it^lim^nc inm 

bmn.Mirob’bly'lb.i’ue'das intermediate products. 'L'he isolalioiijd 
lattcu has been accomplished by subst.tuUug absohuo melh) ^ 
sodium ireUioxidc for aqueous aikali l.ydroxido in opem , 

‘“When'^solur-on of sodium methoxido in absolute methyl alcohol 
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jg added to a well-cooled suspension of niti-osophlhaliiniditio in dry 
(.tlu'i-, a micro-crystalline salt separates, analysis of wbicli gives results 
ii.torinediate between those required for the mlt diazo.cide, 

C02Na-C,lI/CH./X/0Na, 

aiid the ester diazox'ule, COgMe'CQH^’ClT.^’Ng’OXa. The former could 
Lie obtained in the pure state by pouring the freshly-pi-epared reaction 
n^iiture into a large quantity of cooled ether, but the latter could 
not be obtained pure. When the above reaction mixture is treated 
^\ith dry carbon dioxide before the separation of crystals occurs, 
■iUKlhjl ^-diazoimthylhmzoaie, needles, m. p. o-l^, 

is obtained, which is readily decomposed by phenol with {juantitative 
evolution of nitrogen and formation of methyl o-pheiiorjiiaelkylhenzoate, 
CO ,Me*0,,H^‘CH^*OPh, needles, m. p. 02-5'5 b. p. mm. The 

conej^pouding free ttcid crystallises in needles, lu. p. Odd'-*, and is 
decomLJOsed by fuming hydrochloric acid at 170— IBO'’ into phenol and 
(j-hydroxymethylbenzoic acid. The latter hs converteJ by heat into 
phthalidc, leaflets, m. p. 

The following process is recoiumendod for the preparation of nitroso- 
phthalimidine. Nearly boiling 25% hydrochloric acid is gradually 
added to a paste made by grinding phthalimide and zinc dust with a 
^ulall quantity of water. The mixtuie is maintained at its boiling 
point until tiiere is no further action on the zinc, tilrcred, cooled, and 
treated with a concentrated aqueous solution of .sodium nitrite. In 
tills manner, 100 grams of phthalimide yield 75 grams of nitroso- 
phtbalimidine. H. W. 

Etherification of o Hydroxy azo-compounds. II. 0. Chareier 
and G. Feiuikui [Aiti il. Accetd. Set. Torino, lOld-lo, 48, 5.39 — 550. 
Compaie A,, 1912, i, 812). — XTenzeueazo-'lnaphthyl ethyl ether^ 
UEfCjf^Flg'NlNPh, forms gariict red taldets, ni. p. 79 : in its prepara- 
tion 5li% potassium hydroxide is used iiisto.idof 30%, sodium hydroxide. 
\\ lion the substance is i-tduced with zinc and acetic acid, aniline and 
l-amino- 2-naphthyl ethyl etlmr are produced. Tlie hydrochloride^ 
(',Jlj,,OX.^,2HCl, t•ry^;talli^es iu heavy, green k-allets, which have a 
uieiallic lustre. The kydroLrouiide is a coltee-colourcd, crystalline 
powder. The iiydriodide is a heavy, datk colfee-coloured, ciy.>tal]ine 
powder. 

1-0 Tolueneazo-2-naphihyl ethyl ether, OKt’CYiH.TNiX’r^.H^Me, crys- 
tallises in gaiDOt-red, flattened needles, m. p. 50% It dissulvc.s in 
coiK’Liitrated sulphuric acid, giving a red coloration, and dissolves uLso 
in dilute acids, furmiug rtd solutions. Tho hijdrochloride, 
(•j3H,^t'X.,,2UCl, 

crystallises in needles with a green, metallic lustto. 

\-v\-T oluetuazo-'l-naphthyl methyl ether, UMe’Cj^^,ir‘>i'!X‘TTH^51e, 
foaiis garnet-red, tabular crystals, m. p. Sl"^. The hydrochloride forms 
mimite, red crystals with a golden lustre. 

X-m-Toluetieazo-'Tuaphthyl ethyl ether, OED*CjQH,;-X!X’C,;K^5Ie, 
civsuilli.ses in red leaflets, m. p. 84% The hydrochloride is a iieavy, 
coffue-coloured siib.stance. 

Tolueneazo'l-naphthyl ethyl ether, crys- 
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tallipes in red, prismatic needles, lo. p. 48”. The h'l/drocklori-h 
C)^Hj 50N.„2IIC1, forms reddish-brown needles witii a golden histic, 

1 m-Chlorohenx,eneazo-^-n(f 2 diOufl ttuth/l ether, 

ciystallises in bright red prisms or needles, m, p. 77”. The 
cMoride forms red needles. 

l-m Chlorobenzeneazo-2-nc(phthyl ethyl ether^ ()Et*Cj^H,;'N.’N*Cy [ i'l 
forma red needles, m. p. 35°. The hydrochloride forms dark goiutt-K.] 
crystals with a golden lustre. 

l-p-CWoro6e)>2cnefao-2-)i/»p/ii/it/^ methyl ether, 
OMe*C,oHf,*jS:iS‘C,dI.,Cl, 

crystallises in shining red needlc.=, m. p. 65”. 'L'iic hydrochhuiy^ 
Ci-Hj 30 jS 2CI,2HC1, is a red, crystalline substance. 

\-Y>-Ohlorohenzenen.w-'l-naphthyl ethyl ether, ()Et‘CJ^,^l(;'N '.X'( ',.1 1 
crystaiiisevS in red needles with a golden lustre, m. \\ 53 . 
hjdi'ocfilorult is a reddish-brown, crystallino powder. 
\- 0 '^'DichloTobenz€neazo-%n(iphthyl methyl ether, 
OMe-CjoU^/X;X‘C,,HX'l,,, 

forms garnet-red lealiets, ni. p. 98° The hydrocklornU is a ivii, 
crystalline powder liaving a metallic- lustre. 

\- 0 '^'Dichlo^'ohtnxLmn:.o ‘l-na}dtthiil ethyl ether, 

separates in garnet-red nccdle.<, m. p. 102°. The hydrochloride foims 
minute, reddish-brown crystals with a metallic lustre. 

1 ‘ih-Bromohenxeneeao 'l-miijhthiil methyl elktr, 

crystallise.s in ruby-rtd neeilloi=, m. p. 92°. The hydrochloride is a 
red, crystalline substance having a metallic inslro. 

\-\ii-Bri>iiiolenzeneazo-l’rutj>}dhyl ethyl ether, ‘(\dl, ‘hr, 

forms crusts of golden-yellow noodles, iii. p. 32”. The hydrochlodJi 
crystallises in metallic-looking, green leallets. 

The m. p. of 1 ^)-m(‘thoxyboLzeueazo-2-napbthylethyleth( r is 5*)- 'xV, 
not 52 — 53 ‘, as stated in the former paper. Tlwhydrocfdorids of the cihvi 
is a reddish-browu, crystalline powder having a green metallic lusiiv, 
\-m-jyitrobenzeneazO‘'2-H'jphthyl methyl ether, 

crystallises in small, red needles, m. p. 94 —95 '. The h// IrochlorUe i- . 
red, crystaliino feuUstance, as also is the hydrobromtde. 

l-m- yitrobenzeiienzo-’l-naphthyl ethyl ether, OKt^LYilf^’^ 
feims garnet-red needles, m. p. 106 — 107”. The hylrvchlonde is a i>,'L 
crystalline powder. 

The salts of these ethers are to bo assigned the consLltuliov.' 



11. V. S. 

Hydroxyazo-compounds and Quinouephenylhydrazones of 
the Anthracene Series. Kuht K. Mlyeu and 
{Annalen, l913, 396, 152 — 166}.— Ecuzoneazoanthranol, iJeiiUal 
with the subst -uce obtained by Kaufier and Suchanek by tl)i‘ 
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,I,,,j,ation of beniencdiazooium chloride and anthraiiol, is prepared by 
IKMting 9 : 0 dibromoanthrono with alcoholic plieiiylhydiariDe • only 
llie one substance is produced at - Iflo or at the h p., or by working 
i,i olher solrcnls. The same substance also is immediately' recovered 
wiio! the deep blue solution of bonzenoazoanthranol in alcoholic 
potc.-siuin hydroxide k added to sulphuric acid at O'. N'o evidence of 
{h(‘ csi.stence of the parent substance as anthraquiuonephenylbydrazone 
I, as been obtained. ISenzeneazoanthranol yields differently coloured 
sail, lions in different solvents, develops a deep brown coloration with 
ainirputraled sulphuric acid, forms coloured additive compounds with 
y.aiiiiic chloride and aluminium chloride, reacts instantly with alcoholic 
bromine, and ns stable to boiling acetic acid ; it i.s hi drolysed by !5% 
alcoliolie sulphuric or hydrochloric aci'i after boilitig for seven 
Iwiirs. sUl these properties, except variability of colour in solution, 
are !i)>o ciiaiacteristic of henzeneuzoanthranyl Unzoale, 

^'Ph:N'C<J:i"j{s>C.OBz, 

ill. ji. SoO— 23P, dark red crystals with a metallic lustre, which is 
prtiMcd by treating berizsneazoanthrauol in acetone with nriueous 
iodinm hydroxide and l>o)izoyl chloride in tlie cold ; by prolonged 
lioiiing with alcoholic hydrochloric acid, it yields bonzoic acid anthra- 
quinoijc, and pheiiyll)y<hazine. On tlic contr.avy, anthraquinomhsnzo^J- 

,h,vjUnjdm:one, ^’Phliz•N:C<^;••{|l>CO, ui. p. 172—173’, orange- 

yellow prisms, prepared l.y heating 9 rO-dibromoanthrone, alcoholic 
liciizoyiplienyliiydriiziiio and sodium carbonate, develops a yellow 
coloration with conceiilraled sulphuric acid, doe-s not form additive 
l•olllI.olmds witli metallic chlorides, is only slowly attacked by alcoholic 
iiroiiime, and is rapidly liydroly.scj by boiling dilute acetic acid. It 
cannot be traiisfoniied into beiizcneazoaMthranyl benzoate hv ether and 
liolvdercd potas.sinm hydroxide. 


.inthT(tfjuiiionephein/Irnetfiifl/i‘/drtnoite, XPhMc’X 

m, p. 1{7-14S', rid prisms with metallic lustre, i.s obtained” bv heat- 
iiic Jilldibromoaiithronc with alcoholic <cs-pl,cnvlmetlivlhydrazino or 
hy^reating bcnzeneazoantiiranol in aqueous a'cetone' with .sodium 
lyuiTOide and methyl sulpii.ate. It is not atfected by alcolwlic potassium 
ly. vo.vide, but i.s hydrolysed to antliraqiiinone and ns-phenylmethyl- 
i.t.liMKiiio by boiling dilute acetic acid or alcoholic livdrocliluric acid, 
il l- ilms seen that the acylation of benzeneazoanth'ranol in alk,dino 
-olulimi is a process of direct substillltior. fan t>-e.slcr being formed) 
'■host the alkylation is a case of addition followed by elimumtioD (an 
-i-cilicr being formed). ' 

•It llie present lime alipliati.i hvdroxvazo-compmmds, such as pheilvl- 
ftOfrally regarded as liydrazones. for example, 
Cllj ir.S.('(C().Me);, becau.sotliey yi.dd -I'-csters pi;zPh-X;C(COMe)J 
c.> icyiatioii. ihe evidence i» iiy mi means coiiclu.sive, however 
Ccaii-C [ho liydroxyazo-couipoiiiid can yield the d'-ester as follows ■ 


‘JXa-tIli!:C(X:Xrii)-IXl.Mp — 

Xbzl IrN. t*{CO.Me),,. The colour, .solubility in aqueous alkalis, 
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and reactivity with alcoholic bromine are all in harmony um^ 
the formulation of aliphatic hydroxyay-o-compounds as hydroxya^o. 
compounds. 

Anthraquinoaooxime is obtained by treating 9 : 9-dibromoanthi one 
with alcoholic hydroxylamine and dry sodiiira carbonate. The same 
substance is at once precipitated when its alkaline solution is acidifieil 
with sulphuric acid at 0^ ; nitrosoanthranol is not isolated. C. S, 

Action of Acids on Proteins. D. Calugareanu {Bafl. Arn.j^ 
Sci. liowiiaine, 1912/13, 1, 40 — 4'2). — With the object of deciiiiiic’ 
whether the products of the action of acids on proteins are chemical 
compounds which are hydrolytically dissociated in aqueous solutioti. or 
are simply adsorption products, the author has studied the electrical 
conductivity of a number of acids (hydrochloric, sulphuric, chromic, 
acetic, citric, lactic, trichloroacetic, and picric) at different dilutions in 
equeo is solution, on the one hand, and in aqueous solution in thp 
presence of variois proteins (serum-albumen, serutn-globulio, and 
gelatin) on the other, the experimental conditions being so chosen 
that the con(;entration of the protein remains constant, the oon- 
centr<ation of acid alone varying. 

Since the curves obtained .are closely similar to that given by a 
eolation of glycine under similar conditions, the author is led to the 
conclusion that the form of the curve is largely iluo to the hydrolvfic 
dissociation of the product of tin? action of acids on the protein. He 
does not consider, however, that the phenomenon of adsorption is 
completely excluded. H, tV. 

The Relations of the Phenols and their Derivatives to 
Proteins. Mechanism of Disinfection. II. Effects of Various 
Factors on the Germicidal and Protein-precipitating Powers 
of the Phenols. Kveuyn A. Coocru {/HocUm. /, 1913, 7, 
175 — 185. Comj>aie A., 1912, ii, 1199). — The introduction of hydroxyl 
aroups decreases, and of uitro- or methyl groups, increases, the 
bactericidal and ])rofein-precipilating powers of phenol. Tho luono- 
hydric phenols are superior to tho alcohols in both directions. Sodimn 
chloride increases both properties through increasing the solubility of 
phenols in proteins; alcohol behaves in the opposite way. Solutions 
of phenol in fat possess no such activities. Sinail amoiint.s of alkali 
inhibit tho power to precipitate proteins, without all’ecting ilie 
germici<lal j)Ower ; the explanation of this is not apparent. Tiie 
precipitating action of phenol is increased by the adtliiion of aciib. 
Tl'.e ab.sorpt.iini <jf pliouols by bactiuda is the initial stage in dis- 
iofectico ; the germicidal action is not due to a union of the phenol.r 
with the bacterial protoplasm (a.s with formaldehyde), but to a de- 
emulsifying action upon the colloidal suspension of some constituent 
protein or proteins essential for the vitality of the organisms. 

W. T>. If. 

The Relations of the Phenols and their Derivatives to 
Proteins. Mechanism of Disinfection. III. The Chemical 
Action of ;?-B8nzoquinoae on Proteins. Kvklv.v A. CoorKH (/ho 
cheni. J., 1913, 7, — 196).— /J'llenzoquinone gives a red coloiu’ 
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with variovis proteins and amino-acids (confirmatory of Wiirster and 
j'-iciborski) ; the proteins can be isolated in a coloured state fiom the 
jyhitiona, but could not be decolorised. Their solubilities and other 
pyi^perties are changed, hence they had been chemically altered, 
^^.llf'nzoqninoue iu absolute alcohol docs not produce the colour; and 
litannerit of the proteins with formaldehyde inhibits the reaction, 
e^rcpt in the case of gelatin, aniline, and ammonia. The eli'ect of 
foiiii.ildehyde indicates that proteins, proteoses, and amino-aciils react 
with /<-benzoquinoue through their amino- or imino-groups. No colour 
loaction was ohtaioed with p-benzoqiiinoncdioxime, which shows 
pi'obihly that the reading groups of the proteins condense with the 
ktt'iiio groups of the quitione. The effect of the latter therefore 
reseiidiles tliat of formaldehyde. Acetone differs from /i-benr.oquinone 
by iicling as a protein precipitant. The germicidal power of ;>h 0 nzo- 
quiiione is due to ita chemical action on some constituent protein or 
[iRitcins of the bacteria. W. D. H, 

Nitro-derivatives of the Proteins. Aldbeciit Kossel and 
Vkan/. ''Veiss {%niUch. physiol. 1913, 84, i — l(tj, — The aiginiuo 

irroiqi iii tbe molecule of the higher proteins is as accessible to nitration 
Itv means of a ini.xture of concentrated nitric and .sulphuric acids as 
tb;it in the protainine-s. 

N'ltroclupoiDe, like nitroarginine, when digested at 38"' with normal 
godinm liydroxide solution lo^cs carbon dioxide, ammonia, Hinl nitrous 
oxide, a derivative of ornithine lieing formed. The amount of ga< 
IVrmeil coidiims tins interprelalioii of tlio change, and the inctliod is 
applicfihle to the deterujination of the nitro-group in lutrogaanidino 
;mil of the nitroamiDo-groups in nitrated proteins. 

In the case of edestm it is sliown that in addition to the guauidino 
L'omplex of the arginine constituent a further guanidine complex is 
[ii'(s(,rit in the molecule, which forms a niiroamiue. Tiiis is in agree- 
ineiii. wicli Otori s (A., I'JOl, i, 1067) suggestion of such a second 
"DiUiidine cuinple.K in i/'-inuciu, casein, and gelatin. K. F, A. 

Action of Arsenioiis Acid, Arsenic Acid, and Phosphoric 
Acid on Albumin. Corr.xdo Bonoiov.x.vxi ((ra 2 .:«au, 43, i, 

lb' — 103). — From measuiemeiits of llie conductivity of .•'Olutions of 
alhiinjiii and of tlie al>ove acids separately, and of tlie binary mixture^ 
ut ti'c acids with alliuniin, the autlior finds no evi(lence that com- 
hinmioii with the albiuuiii occurs. The diuiiuutiou of conbunivity 
wliich tiike.s place on mixing is to be ascrilad to u lessening of the 
inohdity of tlie ions by the colloidal substance. 11. V, S. 

Acid Decomposition Products of Hsemin. Osk.xk PiLOiY and 
Kiimcnu Dokm.^x.n 1913, 46,1002 — b'OS). — The acid decomposi- 

n!ih [uo<iuct.> of hrciuin obtained on reduction with hydrogen iodide and 
aceiic acid contain four components; piionopvrrolcc irboxylic acid, 
-Xiiiitliopyriolecarboxylic acid, isophonopynolecavboxylic acid, and an 
acid >0 far only ttbtained as u syrup. 

In view of the possibility that santhopyrrolec.U'bo.xylic acid, 
might be wophonopyrrolecarboxylic acid, 
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contaminated with the product of the action of ethyl alcohol on ii,. 
piciate, it has been further investigated and its individuality 

established. , , i • ,, , 

The picrate of phonopyrrolecarboxylic acid when heated in ethyl 
nietliyl alcoholic solution in presence of tree picric acid is rapidly .,i ,i 
completely esterilied at the carhoxyl group. The free methyl 
crystallises in long, flat, colourless needles, m. p. S9“ ; its picrate imj 
in' p T2il”. The corre.sponding ethyl ester forms six-sided, colour, e-, 
plates, ni. p. 134° ; its fici-aU crystallises in pale yellow, flat, prisnip.i,. 

needles of rhombic habit, ni. p. 93°. /a tt 

fl'lie acid mixture yields a fourth crystalline acid, Ljj,ll ,.,1 ' h, 
vhonmxirrotemrhoyylic ucicM, which crystallises in colourless iicyilw 
pointed at either end. The picrate separates in characteristic yehow 
crystals m p 132° The new acid is perhaps identical with compoiuris 
dehnibe’d by H. Fischer (A„ 1912, i, 384, 901), and obtained by U,e 
action of sodium methoxide on pyrrole derivatives. F, t . A, 

Sulphuric Acid Haematoporpbyriti. Asi, Hamsik {Zeiul 
vhveio' CItem., 1913, 84. C0-6B).-Hmniatoporphynn, prepared from 
hiJmin by means of concentrated sulphuric acid, was obtained as an 
anioi'phous, dark blue powder. By .solution in acetic acid contaiiiuig 
KA of water, the addition of concentrated hydrochloric acid, and 
(DOUvh dilute acid to make the amount of water 40%, the pigment 
w,as obtained partly cryst.alline in dark green needte or long rods, 
usually aggregated in stellate or bunched clusters, and partly cijst.t.- 
line in red aggregates of varying siie, or in iiidetinite green masses 

Crystals were also obtained by dissolving the original P'ornRl m 
acetone and hydrochloric acid. ^ ' 

The Kinetics of Invertin Action. Leonoe Alien aelis and (.Miss) 

AIavI) h. JIextex (Biochem. Zeilsck, 191o, 49, 33.3 31) J).- liie 

authors, whilst accepting generally Victor Hemi’.s generalisations a- 
to the method of the ferment action, call attention to two defects iii liis 
esperimenUl method. They show that the hydrogeii-ion concentnUi ,ii 
of the solution.s has not been taken into account, and that the imuii- 
rotaiion of sugar has been neglected. They leuiedy the fii^t delic, 
bv woiking ill an acetate mixture, prepared according to fmren-tc, 
w'hich gives the optimal couditiona of action, and they remedy As 
second defect by reading tbe polarisations after the sugar luixturf. liio 
been allowed to remain with sodium hydroxide solution, whuh inhnul- 
the action id' the ferment. I.ikn ILeiiri, therefore, they use 
polarimctnc method for investigating the change. Ihey as.sumc tha, 
the inierliii enters into combination with sucrose to toiin a l.i.ia 
compound, wliich decomposes according to the scheme ; 1 mol. sm i<at- 
inveitin compound o- 1 mol. dextrose-tl mol. kevulose + 1 c l. 
invertm It is only through the lotcriiiediation of the suci Osc-iin 1 1 a 
compouial that iiiver.siou takes place. Tho invertm can also cnar-us 
with tho scission products to form compounds, hut a.s tliese arc aa 
labile the only elTect of their formation i.s to diminisb the amoui!t o 
ferment available for combination with tho suerose, and thus to mlmu 
the invcisiou. The present communication deals chiefly wltJ Ua* 
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,„,,ihods foT the determination of the dissociation constants of the 
c;ii iiins invertin-sugar compounds. For .sucrose, the following equation 
i, evolved : v = C<1>.[A’]'([51 + i), where v is the initial reaction velocity, 
(' is a constant depending on the arbitrarily chosen units employed for 
jaei'oriug ch.ange (in this case the rotation changes), .S' is the concen- 
tra’ion of the sugar, k the dissociation constant, iitiil ip the conceutra 
tioii of the ferment. If P is kept constant and ,S' i.s altered, r/CP 
can he replaced hy V, and the equation becomes |,S'] {[.S'] + k), which 
is identical in form with the residuary dissociation curve of an acid. 
II, e methods are given (grapliic and others) tor determining which 
for the Kucrose-invertin compound was found to he (10167. Hy 
iciitsoring the inhibition of inversion prodticed hy various carbo- 
livtlrates, the dissociation constant of trie compoands of invertin 
with other sugars was ascertained. For tliis purpose the equation ; 

-/lvl(i> + i)(»ii/v, - 1)], wn.s evolved, where h' is the constant in 
qiiedion, F is the amount of inhibitory sugar, and i>, the initi.al 
rates of inversion in the presence and absence of inhibitory sugars 
(siifh as licvnlose), and lire other symbols liave tire ineaniugs already 
deuvibed. it was found that mannitol and glyrcrol, as well as carbo- 
hvdiates, had a |)ower of combining witli' invertin. but that the 
alliiiity for these of tho ferment, as dotermiiied by the dissociation 
cnrjstanis, was less than that for sucro.se. Lactose had practic.rlly 
no combining power, and therefore rioes not appreciably inhibit sugar 
iijvi'rsion. The decomposition of the sucrose— invertin compound was 
found to be a nnimolecular reaction. S. B, 13. 

The Dialysis of Maltase. J,.u)Islas K.op.\czf.w.sk! (C'ojh/J. mid., 
K'1,1, 156^ Olb — 621). —A sample of maltase (taka-dia.slase) was 
salmiilted, first to ordinary dialy.sis, and then to Dhdre's process of 
eler-lrical dialysis (compare A., 191 (.p, ii. 515). Ordinary dialysis 
raiises the hydrolysing power of the inaliaso to increase very con- 
siderably to a luaAiuintn {'dOO''., of original power), .after which it 
diiniuisbes slightly to 160",,. Prolonged dialysis produces no further 
change. Llectrical rlialysis at this stage removes more of the 
(icitrolytes piesent, .anti produces a slight further diminution in the 
Jiastafic power. The maltase travehs in the electrical field tow.ivds 
tlio negative pole ; thus purified, the maltase has a feebly aifid reaction 
to l.cliaiithiii, and conductivity measurements give /i=^.yHx lO'', 

\V. 0, 

Action of Ammonia Gas on Diastase, III. Tiieodoii Paxzek 
iZtitxh. pInisioL Client., 191;;, 84, liil — 186. Coaip.ire 1912, i. 
113'.- AN'hcn dry ammonia gas is passed over diastase preparations 
a Small quantity is absorbed. In addition to ammoiiiuiu salt fonna- 
lioii and physical adsorption, ammonia is taken up and an equivalent 
of water liberated in two ways. In one instance an atomic group is 
termed, which coiiihiiica botli with acids and with formaldehyde; in 
another, the now group lias neither of these piMpenies, Surh changes 
lire assuiiu'd to indicate the replacement of an alcohulu- hydioxvi 

an amino-group and the intei'action of an alde!i\d-e uroup wiib 
ariimoiiia. 
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The enzymic activity of the diastase is increased rather tl.aj 
hindered by the action of the ammonia. It is assumed that d.astat.c 
activity is not connected with the preaeuce ot a free aldehyde group or 
of an alcoholic hydroxyl. 

The Eeveraibility of Ferment Actions: Bmulsin and fi- 
Methyl Glucoside. EMii-ii Bouhquelot and Ksiile VE,.m,.v 

, 1013 156 ‘)57 9r>9) — Plxperiuients on ^-methyl f:Uicosiiie atnl 

rnnii^in confirm i'n every respect the results previously obumed w,th 
/j-ethyl gluco,s.dc (compare Bourquelot .and Bridel A IJl.., >, 9^8 bus 

vgI., i, 212 j Bourriuelot and Coirre, this vol., i, 410). W. 

Action of High Temperatures on the Dried NucleaBes om 

+flhleOriem. K.C.Tkoi)oresco(Cowj/>Ljw <^'1 ^^^4, 15b, 1081 1 ,1. 

Comnire A 1912, i, A study of the eHect ot heat on tlio 

^nzymatio pro^JvUe. ot dried nucleases from four different sources (,f 
veital.lc oridn. The dried nucleases of the plants stiuhed only l.se 
thfir mt.vity toward.s sodium nucleate after heating for thir y minutes 
at the folloiii.ig moderately high temperatures. Tim nuc ease from 
AWu.a becomes inact.ve .at USMhat Irou. iwrd.u, 

gmumtum belwcc.i ur and 1S«", ';V? 

t,hat from *-Wc/a pulmonacea at 16- . • '■ 

Preparation of a Nitro-S-amicophenyl-l-areinio Add. 
FAiiBwmtKE votiM. Meistkk, l.fcn:s .fc BriIxinc (D.b.-P. 

Two isomeric nitrot.niuophenylarsinic acids are known, and the tliird 
isomeride lias now been prepared as follows : w ■ i i 

■ Curlmtlw..Tm-ana,n!ic acid, m. p. 18(1° (decomp.), is obtained l.y 
treating an aqueous solution of li-aminophcnyUrsinie acid with t h) 
cbloro-formate; this, wlien dissolved in turning sulphuric acid at 
and tre.itcd with nitric acid (26':,;), furnishes the corresponding mi™- 
compound (a yellow, crystalline powder), which, ■ 

7(1 JtiOO with concentiated sulphuric .acid, gives rise to 2-ia(rc-d (ii«ino- 
.liisin/ffo'smic ncfi/. orange-yellow needles. , . 

3 : 3- DiaMhiophtnylacisink acid, obtained by reducing the preceding 
compound with sodium hyposulphite at the ordinary temperatuvs 
foniL glistening leatlets, m. p, 305 -308“ ) it furnishes an utoimid. uii 

treatment with nitrous acid. . , , .1 ,■ 

’'^■\iiro-">-ln/droxy}.>he.nijh(risi/iic acid i.s obtained hy the a( inn b 
conc'enlratcd' fKitas.sium hydroxide on 3 -nit,o -3 am.nopl.eny aisma 
acid, and this on reduction willi sodium hyposulpliite. gives 
2 : i'-diamiiio-3 : i' d ihijdmiryursenohenasne. h ■ oh • 
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Oxidising and Reducing Enzymes and their Role in the 
Process of Respiration. Alkxis IUch {Arch. ‘Sci. /mt, ^ 

1913 , 35 , 240 — 262). — A summary of the present knowledge of the 
siihjecL. Kmphasis is laid on tlie following conclusions; (1) In 
order to utilise the oxygen of the air to effect oxidation, tlie cell 
prnfliiccs an enzyme (an oxygenase), a substance which is readily 
jjx^lfliscd, fixing molecular oxygen to form a peroxide. (2) A second 
en/.vme (the peroxydase) accelerates the oxidising action of the 
pei'O^iides, acting on them in the same way as ferrous sulphate does 
ic-wards liydrogen peroxide. (3) The peroxides are readily trans- 
lornied hy hydrolysis into hydrogen peroxide, whicli is also formed 
as a primary product during liydrolytic oxidation. Owing to its 
rapid rate of diffusion, this accuiriulatiou of hydrogen peroxide 
miidit damage the cell protoplasm. To guard against tins, the cell 
produces an enzyme-catalase, which rapidlv decomposes hydrogen 
ppro.Kklc into water and inert oxygen. Catalase thus acts as a 
regulator of the respiratory process. (1) To effect hydrolytic 
Dxidrilion, an enzyme, perliydridase, is pjresent, whkdi accelerates 
both o.xidation and reduction just as do the metals of the platimun 
ffioup. The reductase consists of the enzyme, water, and an 
o.'cidisahle substance whiidi hxes tlie oxygen derived from the water, 
leaving the hydrogen free to effect reduction. E. F. A. 

Mechanism of Stimulation by Lack of Oxygen. H. S. 
and Arthur S. hoEVENH.aKT (/Voc. Sac. Biol. Chew.. 

l!U‘2-]3. XXX -xxxi ; ./. /hV. Chem., 14 ). — Tjack of oxygen decrenj^es 
the oxidation, and so stimulates the cells of the respiratory, cardio- 
iiibihiiory, and vaso-motor centres. Decrease in oxidation stimulates 
per se, and not by the accumulation of katabolic products. 

W. 1). H. 

The Relationship between the Sugar Content of Erythro- 
cytes and Glycolysis. Adam l.oKti {liiochf.m. Zek.^oh., iHlo. 49, 
Ih! - 125).— Observations of previous observers are confirmed, 
notording- to which (lie red blood corpuscles of different species 
possess flifferent contents of sugar, which are characteristic of each 
species. In the case of man, the corpuscles contain about tlie same 
]>erccntage of sugar as the serum; in the dog tliev contain less, and 
in tlie case of slicep and pig, the corpuscles onlv contain very small 
anintjiils of sng.ir. The corpuscles of ox occupy an intermediary 
place as regards the sugar content. The lar^rer the .sugar content of 
rorpiiscles, tlie greater the amount of glycolysis they ^irodime on 
itU'iihation. The conclusion is drawn that those corpuscles produce 
irlycolvsis most readilv which are the most readily permeable by 
5ti2:ar, GIvcolysis of added sugar is therefore not wholly dependent 
cm the presence of white corpuscles. S. B. S. 
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Oxycholesterol. E, Sciireiber and LEX.inn {Bluchem 
1913, 49 , 458 — ^465). — This substance pre-exists as sucli in ii„. 
blood. It is also found in the brain, lungs, heart, intestine, si.l.;i_n 
kidneys muscles, sometimes in the pancreas. It is, however, m; 
present in the liver. Tlie failure to find the substance in this oi n,,, 
is shown not to be due to imperfect technique. Oxycholesterol 
.absent from the blood in diabetic coma, rrehminary expenmeii;, 
are described which are directed towards .ascertaining the action n; 
the liver towards oxycholesterol. S- B- h 

The Nature of the Destruction of Haemoglobin during the 
Autolysis of Organs. Souaciso JIiuiia (Biae/iem. Xeilsck, I /l:), 
49 , 137 — 143). — The disappearance of the blood pigment iiom 
autolysing mi-xtures, as observed by Hess and Sa.vl, is confinueil. 
This is not due to an eiisyme in the mixture, but is a coagiikuive 
process, which takes place rapidly in the presence of chloroicnn. 
which is used as an antiseptic; the blood colour disappears Irmn 
solution, in fact, when a solution is incubated witli clilorofcm, 
without the presence of anv organ. The liaimatin compoinnit 
remains unchanged in quant'ity during the process of inciihatiovi. 
When organs are present, the coagiiUim is carried down with tlif 
solids. ° ■■■ 

The Action of Leucocytes on Some Hexoses and Pentoses, 
III. Mechanism of Lactic Acid Formation from Carbo- 
hydrates, PniT.niis A. I,EVE,\fi and Ccstav iM. Meyer {J. Jlhl. 
Chf.m., 11)1.3, 14 . 149— 154). — beiicocytes Imnsform dextrose inio 
d-hictic acid, but cleavage does not proceed further. There iiiii,-t 
be maiiv intermediate stages in this change, Kmbden s view that 
glvceraldehyde is one is not confirmed. Moreover, regardless 'v 
the nature of the licxose (mannose, laivulose, galactose, dexlrosei, 
the lactic acid is invariahly of the r/ form. Whether pyruv 
aldelivde is the phase iiuinediatelv preceding (he formation ot i.ictif 
acid remains to be establislie.-l. Tissues preserved under aseptic con 
dilions act similarly. Dissociation of pentoses by leucocytes docs ii't 
occur. W.l), If. 

The Behaviour of Calcium in the Serum, Peter liox.a iid 
Dexoo T.chAH.asiii {Jlwchfim. /(iiU'-h., 1913, 49. .»T0 hSi; -lie 
dependence of the solubility of calciuiii on the hydrhgen 
hydrogen cfirboiiate concentration was investigated. The_ 
accordine to the laws of mass action of -[Ca piTCOJ., 'lid t' 
and P,-'[Ca”|[HCO'3'|,'fH], were determined. The e.xperinieiit,:, 
method of deterniiiiing these constants is given in dct.ril, and the 
vahif.s llfi-lO-’'' .and I-.,-350 were tmiiid. Serum was suljimttfO 
to disilysis ag.aiiist. an outer Ihiid of del'inite volume of ki.' ,',!' 
hydrogen carbonate coiiceiitratinii, and the coiiqiosition of the m'.M 
and outer fluids was ascertained when equilihiuini had been cst,' r 
lislmd. From the data thus obtained, the conclusion is drawa 
that CHli’i’ini liyrlrofjon oarbon:itp is in Iroo iliffiisihlr fojiM, ''■) 
forms inetastahle .-lupersaturated solulioms. By the nictlioil oi ci'i 
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, dialysis, against known phosphate mixtures, results were 

indicating that the phosphate is also freely diffusible, 
•[•jj,. iioii'diliusible calcium appears therefore to exist in the form 
c.^hiuin protein compounds. S. B. S. 

ylode of Action of the Anti-coagulating Subatanco of the 
pUauia of Propeptone. Henri Btassaxo {Compt. rend., 1D13, 
l5G, 012 — 915). — A continuation of previous work (compare this 
i, 418) on the coagulation of the plasma of propeptone. On 
ihluiii'g samples of the plasma with equal volumes of solutions of 
chlorides of equivalent strength, the period of time, prior 
lu v-,.agulation, increases with rise in molecular weight of the chloride, 
puiiinution of the saline cojiceiilration by dialysis, or inarhed 
uicvease of it by addition of sodium chloride, produces coagulation. 
AiMilion of a strongly negative colloid hastens coagulation. The 
lyiHuwing conclusions are drawn : (1) In the plasma of propeptone 
ihc cnagulation, in vitro, takes place in two stages: activation of 
the iibrin-ferment, followed by its action on the tibrinogeii. There 
abo a third stage, commencing when the colloidal stability of 
ihe fibrinogen is brought about, wiiich consists in the appearance 
(jf irranules in the uniform gel, this phenomenon being very fugitive 
i->nd only visible under the ultramicroscope in the case of blood. 
(:l)Tlie auti-coagulatiug substance of the propeptone plasma forms 
a complex with the fibiiiiogeu, hindering its precipitation and giving 
rise to a coaguluin, without the intervention of one of the above- 
mentioned methods. \V. G. 

Digestion in the Chick. T. P. Selwv /. 1913, 

31, 139 — -l-lG). — E.xlracts of the glandular structures of the floor 
(>i the mouth in the chick contain an amylolytio enzyme active in 
Alt alkaline medium. This was I'ouud in e.xtracts made an hour 
iiller hatching. The crop secretes no enzymes, but simply retains 
tile food whilst salivary digestion goes on. By the second day, the 
gastric juice secreted contains protcolvtie and milk-curdling enzymes 
which are active in an acid medium. The i'unciions of the pancreas 
lire imperfectly developed before the seventh day after hatching; 
the jmucreatie juice then contains the usual three enzymes. The 
livtr coiitaiiiK glycogen on the twentieth day of incubation ; it 
lit.H'on;es glycogen-free twenty-four hours after hatching if no food 
is given. It is found in the liver on the second day after the 
aihiiiiiistrntioii of starchy food. Lactose is not a ?lycogeu-former 
iii rliicks, bm. ads as an irritant to the gastric and Intestinal 
mucous mcinl-rane. W. D. H. 

Tho Dependence of Lipase Action on the Concentration 
of the Hydi\)gen Ion. Heinkicu Davidsoiix {Biodte.m. Ztitscdi., 
i'-ho, 49 , L’-JD -877). — The lipocla.'tic action was luvcstisatcd bv 
t!u- >la]:igino.‘tie(ric meiliod with the emplovmeiit of tributyriu a? 

iTile. The optimal adiou of tlie duodenal lipase of sucklings 
(■'Villi. Irawji by means of a lube) was at iir]~3'2 x 10“'* or jy., =S'5. 
A sci'ies of experiiiients was carried out with the .same amount of 
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ferment in solutions of different hydrogen ion conceutration«, .m,] 
the course of lipolysis investigated. It was assumed that, except 
under optimal conditions, a fraction only of the ferment was aciive, 
and a method is given of calculating this fraction. If this aitiount. 
is plotted graphically as a function of the hydrogen ion coj;cen- 
tration, a curve is obtained which is identical with the dissociiaion 
curve of a weak acid, and is of the same order of magnitude a 
curve deduced in a similar manner for trypsin. The couclndoii 
drawn that the lipase, like trypsin, is an amphoteric electrolyte wjtli 
tlie acid dissociation constant A-a = l’0x 10"'. The lipolytic acliviiy 
is proportional to the amount of ferment ion ])resent. The 
of the stomach has a broad optimal zone with [H*] between 10- - an;! 
lO’h The curve obtained for this ferment is similar to Uie 
invertin curve, and is that of the residuary dissociation curve of an 
ampholyte with the constant /irt = 4'5 x 10"'. The active principle 
of the stomach lipase is bound to the dissociation residue, and the 
optimal activity corresponds with the isoelectric point of the 
ampholyte, the basic dissocation constant of which is about 10 
There is therefore a difference between the gastric and duodenal 
lipases, which can be distinguished from one another by ascertaining 
the optimal [H‘] concentration for their action. There is no 
evidence in the case of sucklings of regurgitation from duodemun. 
The lipase of human milk is apparently a pancreatic lipase. 

S. B, S. 

Method of Investigating Metabolism in Rabbits, Milk 
being the Only Food. Eunst Laqueur {ZtiUch, phnsioL 
1913, 84 , 109 — 116). A specially constructed cage for metabolism 
e.xperiments on rabbits is described. For prolonged periods milk 
was the only nutriment given. The advantages of milk are ttiKt 
its nitrogen is easily estimated, the urine docs not readily decom- 
pose, and its secretion is regular. 'I'he absorption of milk is ra]ii(l, 
and 95% of it is utilised as compared with 65 — 70% of oaus and 
cabbage. 

Amino-acids and Sugar for Rectal Feeding lIciiKiiT W 
Bywateks and A. Kfnule Shout [Arch. txft. Path. I'knrm., 1913. 71, 
4 ‘ 25 _ 445 ^. — Xhe older observations on the nutritive value of 
enemata arc untrustworthy. Not a trace of milk or egg (pejjtoimei.i 
for twenty to thirty minutes) is absorbed. Amiao-aciils, however, 
are absorbed, and lead to an increase in urinary nitrogen ; the 
ammonia is low in the urine, hence the absorption of putrefiicHon 
products is absent, llextrose is better absorbed than lactose; int 
is badly absorbed. The best enema for rectal feeding is milk wliidi 
lias been subjected to pancreatic digestion for twenty-four lojurs 
plus T'% of dextrose. W. D. 11. 

The Functions of the Liver in the Metabolism of Fats, 
I. IIenky S. Kaper (/. Biol. Chem., 1913, 14, 117 — 134). — CWoiu.ut 
oil given to cats or dogs by the mouth can be detected in tlie liver 
in five to six hours. The amount present does nut exceed 6"^ ol 
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absorbed. If cocoanut oil soap plus glycerol and bile are 
jiijt'ftcd into the intestine of aii^stlietised cats, about 30% of the 
^l^iorbed fatty acid is found in the liver. If an emulsion of the 
oil is given intravenously, 25 — 60% is found in the liver. During 
.jbsoi ption the fat iu the chyle contains fatty acids with an average 
liiaher molecular weight than iu the oil. The lower acids arc 
fliorefore partly absorbed as sodium salts. The volatile acirls from 
the liver absorb more iodine than those from normal livers. The 
increase is not great, but it probably indicates that saturated fatty 
containing 10, 12, or 14 carbon atoms may become uiisaturated 

fhe liver. W. J), H. 

The Influence of Urea Administered by the Mouth on the 
Nitrogenous Metabolism of Pigs. Emil AunEHiiAi.nK.v iUid 
Kd. liAMiu-; [%Hilsr:li. phunioL (JhfM ., 84, — Xo 

evidence was found to support the view that urea in the food acts 
■ii a protein sparer. In reference to gelatin, iuteiuion is drawn 
to the fact that various commercial specimens yield as nmeh as 1% 
ryf tyrosine, and may even yield tryptophan, ft is evident that no 
certain conclusions as to the nutritive value of gcdalin can he drawn 
from e.\:periments with sucli variable material. W. 1). II. 

Nitrogen Retention after Feeding on Urea, Reply to 
Abderhalden and Lampe. Km-ahu (in, \yE (Zeit^ch. phiisiol. ('htiot., 
11)13, 84 , 234 — 238). — Polemical. The uutlior maintains the 
correctness of his earlier conclusions. W. D. H. 

Influence of Caffeine on Creatine and Creatinine Meta- 
bolism William Salant and J. I>. Rikui u (I'loc. Amer. Xoc, Dial, 
(’hfin.. HU2-13. XXXV ; ,/. /{ini. L'lifin , 14y — emse^ a 
moderate increase In tlie urinarv crcarinc in fed rabbit?, but a large 
mcrcase during inanition; in some e.xperiments. however, neither 
rrealiue nor creatinine were affected. E.vperitiicnts on dog.s gave 
negative results. W. D. H. 

Metabolism of Nitrogenous Sugar Derivatives. J.ambs 
Ainiiuii Hlwitt [Jiux'.hf.m. ,/., 1913. 7, 2t)7— 21U). — Dextrose- 
fplieiietidide given by the mouth or by injection i? not toxic in 
aiiiouiits up to 4 grams per kilo, of body weis^ht. It produces no 
c-llcct on nitrogenous metabolism, but a reducing substance appears 
in the urine. Some escapes o.xitlation iu tlie b(>dv; /"phenetidiiie 
in ;niiounts of O'l gram per kilo, of bodv weight is liighlv toxic. 

W. T). H. 

The Action of Carbon Dioxide on Metabolism. Autulysis 
and Metabolism. VI. Ernst I.aqukl-r phuZiol. Chmi.. 

1B13, 84 , 117 — 160). — The Jiitrogenous metab(dism was investigated 
oil rabbits during a milk diet and inanition. Carbon dioxide slows 
and dee])ens the breathing; little or no mircotic action was observed. 
Xit rogenous metabolism was unaffected bv a carbon (.lioxide ]>er- 
coiuage up to 7%, At 10% the output of nitrogen was increased, 
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at 13‘:o very markedly so. In lialf the expemnents this was a,-,o„.. 
paiiied hy roteiitioii of water. The high tension of tlie j, 
rewarded as the cause of the increased deconipnsition of f 
protein, possibly because the activity of autolytic enzyia.. i, 
lielghtoiied. W.L). II. 

Synthetic Powers of Animal Cells. The Action of Sodiuro 
Nitrate on Nitrogenous Metabolism, "“'I 

Pahi. Hiiiscii (ZtiUch. I>lii/sml. Cliem., IJl.i, 84, lf>J- -Oh)- bm ssu 
oiveu in the form of sodium nitrate is excreted qiiantitativ. iy 
the urine; it takes no direct part in protein inctabo isin. hi tivn 
cases, however, tlierc was retention of nitrogen, winch did la,, 
correspond with the nitrogen given liV the form of sodmin niinie. 
This is important as showing that nilrogen retention may lie Ike 
result of the admiiiisl ration of nitrogenous iiiatenals which do iiw 

participate in metaholism. ■ h. 

Utilisation of Ammonia Nitrogen in Protein Metabo.i.sm, 
.Uoxzo K. Tavuhi and A. I. Ki.sr.ER (I’roc. -l«ier. >«<;. 

1UI2-13, xxvi-xxvii;X Itlol. (’/,em., 14).-llie hmlirgs n h,.,,;,, 
and of Abderhalden are confirmed, that starving and dialinic 
animals may retain a co.isidcrahle part of the nitrogen^ingeslel i, 
aiiimoniuni carbon?>te. 

Nitrogenous Assimilation on Feeding on Small Amount? 
of Protein and Large Amounts of Ammonium Salts and 
Urea. Ki>UARi) Grafe them., 1J13, 54, bJ . n, 

The favourable action of ammonium salts and urea given ly tne 
mouth in pigs in causing retention of nitrogen is supporied i,y 
further experimciitiil data. By themselves, howevei, they do iijt 
maintain niirogcMions equilibrium over prolonged periods, bill in 
combiiialion with a small amount of protein they do. In oiiiti 
words, they have a protein sparing action. \\ hether tlieii iii r pin 
is converted into protein or not is discussed, but no deliiiiK i.n- 
elusion reached. The paper concludes with polemics acmic. 
Abderhalden and Lampe, whose experiments are held to siippr,.. 
and not disprove the author's contentions. « ■ ‘ ■ tt. 


The Location of Protein Synthesis and the Production of 
Nitrogenous Equilibrium with Minimal Amounts of ProKir; 
of Varying Decomposibilities. Haxs Steci; (/boo'cnc. /o'- u 

1013 49, 105 204).— -It bas been assiuued that tne chiet oi 

svnthvsis’oi proleins is in the miieous membrane oi llie nnu. 
iulectino. If this is the case, those proteins wlucli most rr.imc 
undergo eiizvmatic hvdrolv.sis into their constituent amnio-acKis in.- 
be the most efficient in ^ maintaining mlrogenous eqiulilan.n 
(that is, will maintain equilibrium wben in;ge.':Le<l in tlie 
quantitv'i, provided that the euergy neerls oi the orgainsiii an 
snfficieiitlv satisfied hy the caloric value of ilie lats and cai ■ 
hydrates. The reasoii'for this assumption is that the inajci it} c 
tlie amino-acids necessary for protein synthesis will be prmcni .n 
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the seme time in the intestine in those proteins which are readily 
hydrolysed. The method of experiment adopted hy the author was 
to place himself on a diet of sufficient caloric value and nearly free 
from nitrogen, and then to estimate the nitrogen loss. On this diet 
carious proteins were superimposed, and the quantity was ascer- 
tained in each case, which is just necessary to restore the nitrogenous 
equilibrium. It was found that after three days of protein-tree 
diet, the superimposition of small quantities of Ijeef, egg-aibumin, 
jiiil caseinogen could restore equilibrium, but tlie amounts bore 

110 relationship to their decomposahility by proteoclastio ferments. 
The conclusion is drawn therefore, that protein synthesis takes place 

111 parts of the organism other than the small intestine. From the 
imounts of nitrogen secreted in the after period, it appears that 
ills ingestion of these proteins results in protein,synthesis in the 
irgauism. Hemoglobin, when ingested in small quantities, was 
inefficient in maintaining nitrogenous equilibrium. S. B. S. 

The Influence of the Plane of the Protein Intake on 
Nitrogen Retention in the Pig. F.lurr V. 5IcCoi,nia [Free, 
imr, ^oc. Biol. Chfon.^ 1912-13, xxxiii — xxxiv; J. Biol. Chom., 14). 
-The retention of nitrogen at all levels, e.xcept 7 o times the 
inilogenons level, was in close agieenieiit, whether the jirotoins "iven 
icpre derived from wheat, oats, or maize. At five times this %vel, 
10% of the ingested nitrogen was retained; at I'S, 12 — 17%; at 
10, 15, and 20, the retention was 21 — 24%. IV. D, H. 

Metabolic End-Products of the Lipoid Nitrogen of Egg- 
polk, Kl.mer V, .McCollum and H. tjTEE.s'BOCic {I'roc. .Imer, Soc. 
Biol. Cliem., 1912-1.3, xliv— xlv ; J. Biol. Chem., 14).— A pig was 
led for a week on 220 grams of dry cgg-yolk and 35 grams of starch 
jer diem. The nitrogen intake was U Co grams daily; of this, 0'65 
!tsm was lipoid nitrogen. The urinary nitrogen varied from 5 to 
> grams; of this 30 to 40% was in the form of ammonia, and only 
i.i— 45% as urea. The urine contained 0'3 gram of nitrogen as 
iubstituted amines. The deinethylation of substituted amines is 
wideiitly not readily accomplished in the pig's body. \V. D. II. 

The Biological 'Value of a Nucleic Acid. C. AtLEs.iXDRo 
Sross.i (Chem. Zentr., 1912, ii, 2123; from Arch. AiuU. Ph/siol. 
BhijBol. dtp), 1912, l9l — 196)- — -A dog and two hens were reduced 
:o a nitrogen-free diet balanced by increased amounts of carbo- 
lydrates and fats, and then supplied with a-iiucleic acid. Estimation 
)f nitrogen in the excreted substances showed that 60— 80% of the 
rucleic acid, a compound which is far removed from the proteins, 
lad been absorbed. J, C. TV. 

Resorption of Bromide from the Intestine, Stf.f.ln vox 
doCDAVUY (Zeifsch. jihi/siol. Chom., 1913, 84, l.”i — 17), — To study the 
esorptioii of bromide from the intestine, the blood stream was 
iniiied to the intestine, heart, and lungs, and the haloids in it 
ieteriuined before and after injection of sodium bromide. The 

'■OL CIV. i. ,, » 
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bromide is sbowu to aggregate in the blood in a very short interval • 
part of the sodium chloride of the blood is replaced by bromide. 

E. F. A. 

The Pat© of Protein Cleavage Products in the Intestine, 
Euil Abderhaldkn, Arno Ed. LAMP^and Efim S. Loiudo^ [Zeusd 
physiol. Cheni., 1913, 84, 213—217). — Accepting tbe view tlut in 
absorption protein cleavage products enter the blood stream as 
ainino-acids and ainmoiiia, there still remains the possibility that 
the lactcals may be a channel for protein absorption. In two series 
of experiments on dogs, the lymph during digestion of meat was 
found to contain more nitrogen but less amino-acid than duriijr- 
hunger; the amount of ammonia was but little altered. Furtlicr 
work in this direction is promised. W. I), H. 

The Absorption of Magnesium Sulphate Solutions in the 
Small Intestine, and the Mode of Action of Saline Purgatives, 
Kudolf CoDET Arc/(tV, 1913, 150,325—360). — The relative 

im])ortauce of physical and j)bysiological factors in the causation 
of purgation by salines is discussed. Magnesium sulphate causes 
a great increase of secretion in the intestines; the sodium chloride 
of the iutestiua-1 juice poured out is re-absorbed in the lower reaches 
of the gut', but the fluid portion is not; the sulpliate itself is badiv 
absorbed. W. D. H, 

Intestinal Obstruction. A Toxic Substance in the Intes- 
tinal Mucosa. Oeoroe H. Whipple (/Voc Anif.r. 6'oc. Biol. Cktio., 
1912-13, xx.xii — xxxiii; J. Biol. Chem., 14). — Closed loop.s of the 
small intestine yield what normal mucosa does not yield, a toxic 
substance which causes low blood-pressure, vomiting, diarihffa, 
collapse, and death. If the mucosa is first destroyed by sodium 
fluoride, no toxic substance is formed. W. I). ]\. 

The Influence of Function on the Lime Requirements of 
Animals. K. Steknuock and Edwin B. Hart {J. Biol. CkeuK. ILOil 
14, 59 — 73).— In the noii-pregiiant animal a daily intuk!.' of 
0'3 gram of CaO in the pig, and O'l in the goat per 1(10 Ih.v oi 
Ijorly-weiglit covers metat'olic losses; but mammary activity is a 
severe drain on the skeletal lime, and the allowance in tlie food 
should be three or, better, six times greater, for increase oi ioctl 
entails large losses of lime in the intestine, IV. D. II. 

The Effect of a High Magnesium Intake on Calcium 
Retention in Swine. Edwin B. Hart and H. Steknrock (./. BioK 
Chtci., 1913, 14, 75 — 80). — Bran is not a good boi'B prodiicfi , I'si 
account of its low lime content. Magnesium salts added to a pic? 
ration increase the urinary calcium, but this is coiiiiteraclod by 
di-pofassium hydrogen phosphate. Tlie inter-relations 
between the mineral elements are important factors in nutrition. 

\V. D. II. 
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Tlie Behaviour of Plasfcems in the Animal Body. Krich 
Knaffl-Lenz Sind Ernst P. Pick (Arch. e:fpt. Vath. Vhwr»., 
]9l3 71: — 425). — Plasteins act as aiiHgeits, liut ilic inmnjne 

inuteriAl generated is not specific. The SjK'cificity of the origiuai 
is thus destroyed during digestion. It furdier makes no 
Hilfprence wbat variety of pepsiu is employed in I heir formation. 
PhsteiiiS prodiu'e tlic phenomena of anapliyj<axis, 

W. D. H, 

'Phe Influence of the CompOBitioQ and Amount of the 
ilineral Content of the Ration on Growth. Kijuirc V. 
McOjttuM and Marcjuehitk Davts (Ptoc. Amcr. S'jc. Biol. Ohm.., 
xl ; J. Biol. Okf.m., 14), — Young rats do not grow when fed 
oil wlieat kerne] only, hut the addition of salts so as to make the 
ration like that of milk or egg-yolk produced normal growth. 

\V. D. ir. 

The Chemical Changes Occurring in Meats during Drying 
ina Vacuum. L. U. Davis and A. D. KM.yETT {P/-oc. Amr. Soc. Biol. 
Chm., 1912-13. xlii ; J. Biol. Ohm.. 14). — Oalciil.ifmfr tlie data for 
ires)} and desiccated meats to the dry basis, n.'iiig the two 
ciiliip.s for dry substance (tiie vacuum and tlie ovon-heated), the 
rt’.'idts agree closely for tiie various cpiiHtiiiicut.>, the difTcrences 
beiDi,' grealest in the fat. a.s was to ho expected. W’. D. H. 

The Presence of Choline or Allied Bases in the Saliva of 
the Horse, Ji’m Hocda.s fCowyif. mid., I'.fl3, 156, 82-l--^26} — 
Scliulzft and Trier (A.. 1912. li, 1203) having demon.strated the 
jirCf'Ciice of choline and allied bases in all phiiits. the author has 
e.'canhiipd the sali'm of horses for the presence of tliese substances 
tk'rein. using Boiichai'dat's reagent to rccogiti.ve them. .Specimens 
of .saliva were obtained from horses undei' \atviiig eouflitious am) 
at (lilferenf. times after feeding and with varying diet, and in all 
,i'as>.‘s either choline or basci of the same group were found to ho 

^prevpiit. W (}. 

The Central Nervous System under Normal and Patho- 
logical Conditions. V. Biochemical Studies on Brain 
iSwellicg ; (a) Acute Brain Swelling and the Colloidal Theory 
iof CEdema. Gi.acomo Pionjxr, Pietro PAimiRiir. iimi Domenico 
iC.iHRo.VF (Biocheni. Zffitfvh., 1913, 49 , 293 — 31'^’. — ■.toronlMig to t})« 
jflipory of il. Fischer, oedema is due essentially to imbibition of 
pai'>r. ■whio-li. in the case of jn'oteins. takes jdace more roadilv in 
|tlic presence of .alkalis and bases, and is inhibited by salt-. Tlie 
piitliors disf-nss the subject of brain swelling from the ciinic.al and 
b^ailiologica] point of view, and suggest as a jiossible caii-^e for tlie 
pabibition of water hv (lie brain an increase of arid in the 
Dffid.ation. Tliey liave, however, failed to substaiiriatc Ibo liypo- 
ik.'is. as the injection of acids under varying conditions into 
pnimal.s (rabbits) did not produce mdema. S. B S. 

P P 2 
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The Fatty Acids of the Human Brain. Egerton CiunLi-s 
Grey {Biochtni. 1913, 7, 148 — 156). — At least 25% of the 
fatty aci^s of tho brain are hydroxy-acids; of these, three Hare 
been isolated: 0,-113403 or C22H44O4, m. p. 100 — 101°; C2,^H^,0 
ra. p. 91'0°; and C20H4O3, ra. p. 73‘5°, and two at least are nion^ 
hydroxy-acids, and therefore are not produced artificially by oxidj. 
tion of unsaturated fatty acids. The unsaturated acids include 
oleic, linoleic, and linolenic acids; also an acid still more uiisatur- 
ated, to which the name dwpanodf.nic acid is given; it comhiucj 
with 12 atoms of bromine. Another is a solid, CjgHg^Oo or CjjjB.cO, 
m. p. 42°; this is probably an isomeride of oleic acid. The salurateij 
acids are stearic, palmitic, myristic, and Thudichum's neuroslearic 
acid, m. p. 51—52°. The resemblance between the hydroxy acids 
of the brain and those of lanoline is additional evidence of the 
relationship of nervous tissues to other tissues of epiblastic origin 

W. D. H,’ 

Action of Various Influences on the Mammalian Heart 
y. H. K. Moobhouse [Atner. J. Phtisiol.y 1913, 31, 421 — 438),— 
Isolated strips of the cat’s auricle beat spontaneously in a bath of 
oxygenated Ringer ‘s sohition; the rhythm and effect of temperature 
are approximately equal in coronary, nodal, and septal strips, 
Ilrugs which act on tlie vagus arc more effective on strips which do 
not contain nodal muscle. Drugs which act on sympathetic nerve- 
endings produce an equal effect on all these kinds of strip, but the 
acceleration lasts longest in septal strips. The siao-auricular node 
does not exhibit any specially reactive properties to various influ- 
ences affecting rhythm. W. D. H. 

The Action of Oxalic Acid on the Frog’s Heart. Oskar 
Gros {Arch. expt. Path. Pharm.,, 1913, 71, 395- 406). — A soluiioi; of 
sodium oxalate added to Ringer’s solution soon stops the heart oi 
the frog in diastole. Its activity is restored by washing out witli 
a calcium-free solution. Sodium citrate acts moro powerfully in 
the same way, althougli its power to precipitate calcium is lc?s, 
It is held that the removal of the calcium is not the cause of tte 
action, but that oxalates and citrates have a specific harmful eflfci 
on cardiac tissue. W. D. E. 

Diastases. II. Sugar Formation in the Prog’s Liver, I 
IvAR Bang [Biochtm. ZdtscJi., 1913, 49, 40 — 86).- -The e.xp(iiiuieii;> 
were carried out with both Pana escvlcnfa and IP fi/sca. Sugar 
was estimated in separate lobes of the liver. As a rule, one lobe 
was separated from the others, and the sugar was estimated imnie 
diatelv, whilst the other lobes were allowed to remain in Ringers 
fluid and the sugar was estimated after several hours. The amount; 
of sugar free and existing in the separate lobes from the 
animal were also ascertained, and the limits of variation detcrniined. 
From the alterations in weight after keeping in Ringer’s soluliC'D 
which were found to be small, the conclusion was drawn that tlif 
liver still survives even after prolongeil keeping in the RinM 
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it being assumed that tbe organ is nob killed, whilst its 
niotic properties remain intact. Other reasons are also given for 
^Ssuming that the organ survives after prolonged immersion in 
ginc^er’s solution. After keeping in this liquid, the livers show an 
ncrea^e of reducing sugar (found both in the organ itself and in 
},]20 fluid in which it is immersed), the amount of which is larger 
than variations in the lobes from the same animal. The conclu- 
jjjoc was therefore drawn that the surviving liver is capable of 
producing sugars. The mechanism of this sugar production was 
studied. It is not due to the diastase of the blood, a.s there is no 
appreciable difference between the amounts produced in a liver 
containing blood and one that has been perfused (from the portal 
vein). There is, however, a considerable difference between the 
iut'ar production by the crushed liver paste and by the intact cells, 
according to whether the organs have been perfused or not. If 
they have not been perfused, the paste produces much more sugar, 
owmt? to the fact that the diastase of the blood can then act; 
irhere they have been perfused, the difference between the sugar 
production by the paste and intact cells is very much diminished. 
This is additional evidence of the fact that the sugar production 
by the surviving liver is not due essentially to the diastase of the 
blood. The facts indicate that it is due to a liver enzyme. In the 
case of Rana escidenfa, the treatment of the liver with alcohol 
reduces the sugar-producing power of the liver, which can, however, 
be restored by addition of sodium chloride ; in fact, when the liver 
has been treated in this way, tho sugar-producing power is increased 
bevond that of the original intact liver. This fact is explained by 
the hypothesis that the alcohol removes some lipoid-like substance 
uhich e.xerts an inhibitory action on the sugar-producing power. 
As the addition of the alcoholic extract does not inhibit this power 
exerted by the e.xtracted liver .and salt, it is assumed that the 
inhibitory substances only exert their action when in some form of 
combination, which is broken up on treatment with alcohol, but not 
restored on the addition of the alcoholic extract. The same pheno- 
mena wore not observed in the livers of R. fusca, which, unlike 
those of R. e^cuhnta, do not appear to contain a large store of 
enzyme or pro-enzyme, which can be activated by the addition of 
sfilt' S. B. S. 

Diastcases. III. Sugar Formation in the Frog’s Liver. 
II, lv.\K l>AN(i {Riochem. Ze.itsch., 1913, 49, 81 — 119). — Adrenaline 
increases the sugar-producing power of the liver, in quantities which 
are insufficient to kill the organ. Details a-i:e given of Overton’s 
experiments on the irritability of muscles after treatment with 
adrenaline which justify the conclusion as to the relative non- 
toxicity of the adrenaline solutions employed. A detailed account is 
given of the action of adrenaline on the sugar production of the 
liver under varied conditions. In the case of R. fusca, the increased 
production appears to be due to the reduction of the acidity of the 
nredium, and the effect can be imitated by the use of neutral phos- 
phate solutions. Furthermore, the accelerating effect of the adrena- 



• 551 aisstbacts of chemical papers. 

r , In tl.pse c.ises cau be antagonised by the presence of minrlf 
Imt in th 3cid. In the case of R. esnihntu, tlie 

"cdon of ak-enalii Appears to be exerted on tlie mtracdkiar 
linoKh v.hieh in combination inhibit the diastatic actmn of k 
' '(comp.nre preceding abstract). The adrena ine action ,n ft., 
oigati (.(-oi i 1 h^^treatinff the liver with narcotics (loy 

exaniide alcohol), which can also break down the Upoid cmnp!c.s, 

There k ™ ™ « 

enzyme; it appears only to activate the pre-existing ^ 

The Formation of Glycogen from Glyceraldehyde in the 
Thver Jakob Fabnas (Zmtr. Ph;iswi. bii ft .),_ 

Ferfiisiou of the tortoise s liver with glyceraldehyde in Knigein 
To 1 or Lads to the deposition of glycogen therein, at the rate o. 
about 50 m. reckoned as dextrose per hour per 0 grams of live,-. 
Whether tWs is S, 

aldfvde ImieoVt'ain;' tVe .view H-f a-trose is katabolised ni,„ 
glyceraldehyde in tlie body is also unsettled. 

Th. iop.~ th; 3‘™~. ml 

n'ml-mi'l-Th. .1 ..liin.lim n ... fc 

, 1 , 

sterol in ihe coikIiIioii of e.tei i- • -• • artprlal sclcro«h 

r,'k,s:s;xi;!rs 

T ithe ’acute st^es of infectious diseases, it increases. The air.oiuil 
protective processes of the body. 

present 1.1 the metaprotein fraction from "'r p Lv 

the iodine in this fraction is increased three fold. Other P™ 
of hydrolvsis (proteoses and iodothyrin) show a decrease m ai 
oer W of iodine The amino-acid fractions contain yevy litt, 
locli ie, and are cither inactive or nearlv so. Tctra i^iolnsUni.. 

anhydrid'- and iodotryptophan have no activity. w. r. 


Some Phosphatides of Human Placenta. 
Sakaki (Bixhmt. ZfM., 1913, 49. 
placenta 'vas e.xtraclcd with alcohol at bO • A 


I. and n ' ■ 
326 -3:12).— Th'' 
white substan^'^ 
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Q,ilv sparingly soluble in cold alcohol was isolated, wlii(b was very 
jiimlar in properties to the diaminophosphatide isolated by Thier- 
{pjcler and Stern from egg-yolk. Its composition, was intermediate 
Ijetween that of apomyelin and sphingomyelin, as isolated by 
Tliu<iichum. A preliminary account of other products is given. No 
evidence as to the existence of jecorin was obtained. 

In the second paper, a preliminary account is given of various 
fractions, none of which can be claimed to be a pure i)roduct. 

S. B. S. 

Muscular Contraction ; Influence of Non - electrolytes, 
Electrolytes, and Osmotic Pressure. Georges Kleepeld [Bull. 

Toy Bulg., 1913, 91 — 180). — The principal view.^ of J. Lneb on 
the antagonism between calcium ions and those of potassium and 
;[)clium. as well as on the toxicity of sodium ions, arc confirmed; 
perfnsion with calcium chloride extinguishes muscular excitability; 
sodiiiiu nitrate has the same effect, anil potassium is sometimes 
imlifferent; at other times it aboHsUes excitability. Certain non- 
electrolytes (sucrose, dextrose) are capable of determining rhythmic 
pDiitnictions. Calcium is sometimes an excitant of contractility, 
and is able to render contractile muscles treated with sodium 
citrate. Calcium can exist in the perfusion fluids far above the 
normal amount without suppressing excitability. By the method 
of Tiapicque-Weiss it can be shown, however, that electrical irrita- 
bility can diminish, even althoujrh the muscle executes normal 
contractions. Contractility and iiritabillty cannot be regarded as 
identical. W. D. H. 

Amount of Creatine in Muscles of Various Animals and 
in Different Types of Muscles. Mario Carella (Zf.itsch. physiol 
fli-m., 1913, 84. 20 — 38). — Creatine is always present in the muscle 
tissue of vertebrates. The amount varies with the nature of the 
muscle; it is most in striped voluntary muscle. less in heart muscle, 
Liiid least in unstrii)ed muscle. In birds {liens, ducks) the amount 
af creatine in the breast muscles is considerablv larger than that 
in the limb muscles. 

Similar differences in the amount of creatine arc found in the 
indiviciiial musefes of any one animal. These difrerencos persist 
whether referred to the weight of fresh muscle nr dried muscle, 
or expressed as creatine nitrogen in terms of the total nitrogen. 
This nitrogen factor lies between 3 and 4 for the voluntary muscles 
af niainina-ls, birds, fishes, and the heart muscle of the ox. It is 
from 4 to 5 for the breast muscle of birds, and about 1 for the 
heart imipcle of the hen and the smooth muscle of the ox. 

Creatine could not he obtained from the muscular tissue of the 
mantle or the arms of the octopus. K. F. A. 

Muscle-Creatine. Dialysis of Creatine from Dog's Muscle 
ll r. Leo and Pate F. Howe (Proc. Aoter. Soc. Biol Chem., 1912-13, 
^hii : J. Biol. Chem.. 14). — Creatine diaWses out from muscle into 
'vatcr. Ringer’s solution, and various strengths of sodium chloride 
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solution. HydrocMoric acid delayed the diffusion, alcohol increased 
it. The experiments offer no definite evidence as to the way 
which creatine is held in the muscle. W. D. H. 

The Action of Potassium Chloride on Prog’s Muscle, 
Eichard SiEBECK [Pjlugtrs Archiv, 1913, 150 , 316 — 324). — Neutral 
isotonic solutions of potassium chloride render muscles rapidly ines- 
citable; the muscles increase in weight. Even after some hours, 
when there is a 20% increase in weight, the action is completely 
reversible. Organs the structure of which is destroyed by freezing 
and thawing, do not swell in solutions of potassium chloride, but 
swell in alkaline solutions. An acid reaction causes in muscle either 
in Ringer's or a potassium chloride solution no marked reversible 
effect; but the swelling is increased by faradic stimulation, an 
alkaline reaction, or by narcosis. W. D. H. 

Connective Tissues of Limulus. Harold C. Bradley [Prot 
Amir- Soc. Biol. Chem., 1912-13, xl — xli ; J, Biol. Chem.j 14). — Jne 
cartilage-like tissue yields a sclero-protein which is insoluble in 
water and the ordinary solvents. It is insoluble in pepsin hydro- 
chloric acid, but digests readily in a tryptic mixture. It gives Oie 
usual protein reactions, but no gelatin was obtained. The white, 
fibrous tissue within the carapace is also composed of a non- 
collagenous sclero-protein. It digests readily in a peptic, but very 
slowly in a tryptic, mixture. W. D. H. 

The Secretion of Pigments by Annelids. K. Kschischkowski 
(Cliem. Zenlr., 191.3, i, 40; from Zmtr. Physiol., 1912, 26, 528—532), 

Under certain conditions, Tjumbricomreis imipatiens secretes a 

lilac-red pigment, ■which gives an orange solution in ether and a 
pink in chloroform. The secretion is provoked in a specific way by 
solutions of potassium salts which are isotonic with a 3‘5% solution 
of sodium chloride. If the organisms are narcotised or kept in 
isotonic solutions free from potassium salts for some time, the 
pigment reaction does not occur for several days. J. C. W. 

The Role of Glycogen, Lecithides, and Pats in the Repro 
dnetive Organs of Bchinoderms. Benjamin Moore, Edw^^rd 
AViiitley, and Alfred Adams {Biocy.tn. 1913, 7 , 127— HI}- — The 
male and female reproductive glands in echinoderms contain large 
amounts of reserve metabolic products; such as glycogen, fat, and 
lecithides. These reserves are only slowly used up, if at all, when 
the animal is deprived of food. In such glands no sugar forinav 
tion occurs in a period of two days after death. The fatty sub- 
stances are highly unsaturated, thus resembling liver oils. 

^ W. D. H. 

The Basic and Acidic Proteins of the Sperm of Echinus 
esculentus. Direct Measurements of the Osmotic Pressure 
of a Protamine or Histone. J^esjamin Moore, Edward ^\iirrLLb 
and Arthur Web-^ter (Biochsm. 1913, 7 , 14:2 — 147).— A .substance 
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wa-s separated from the ripe male gonads of Kchinns escultntns, 
^vhich had properties intermediate between those of a histamine and 
a histone. Its molecular weight calculated from its osmotic pres- 
sure is 8780. Its action on ova and cell division was tested, but 
the results were negative. W. D. H. 

Anoxybiose and Chemical Polarity. (Mme.) Anna. Drzewina 
and Georges Boun {Compt. rerid.y 1013, 156 , BIO— 812). — Prosthe- 
fgrafiws and Convotuta when placed in tubes deprived of oxygen for 
six hours and then returned to aerated water, in all cases exhibit 
the phenomenon that the anterior extremity has possessed a greater 
resistance to the privation of oxygen than the posterior extremity, 
the latter becoming disintegrated when returned to water, whilst 
tie heads live and can bo scon swimming about. This differentia- 
tion the authors compare with chemical polarity. W. G. 

The Composition of Human Bile. Ernst von Czyhlarz, 
Adolf Fuchs, and Otto von Furth {PMem. Zeilsch., 1913, 49, 
120— 129).— Details are given for the estimation of the following 
constituents of the bile: Total solids, pigment (colorimetric 
njethod), cholesterol (colorimetric method with chloroform and 
acetic anhydride), higher fatty acids, mucin, bile acids (as cholic 
acid). Typical analyses are given of bile obtained from tho bladder 
and from fistulas. Administration of cholesterol ptr on appeared 
to increase, not the amount of cholesterol, but that of the bile acids 
in the bile obtained from a fistula. S. B. S. 

Secretin a^nd Vaso-dilatin. L. Lacnoy and Karl Oeciislin 
[Compt. Tend., 1913, 156 , 1162—065). — By repeated precipitation by 
absolute alcohol from aqueous solution the author? have obtained 
tlie secretin of Bayliss and Starling (A.. 1902, ii, 275, 613; 1903, 
ii, 316) in a solid state as a non-hygroscopic, white powder, very 
soluble in water, having an alkaline reaction and a very marked 
exciting influence on the secretion of pancreatic juice, but no 
depressing effect. Further, on concentrating the alcohol used for 
the above precipitation, they obtained a yellow, hygroscopic powder, 
soluble in water, and having a strongly alkaline reaction. It? 
Aqueous solution only produces feeble secretion excitation, but is 
strongly depressant. It corresponds with the “ depressor substance ” 
mentioned by Bayliss and Starling {Joe. eit.). This shows that 
Popielski’s vaso-dilatin (compare A., 1912, ii, 593) is distinct 
fiojn the above secretin. W. G. 

An Attempt to Estimate the Vitamine-fraction in Milk. 
CTs]MTRFuNK{i?('ocAe»(. J., 1913, 7, 211— 213).— In milk freed from 
protein the vitamine fraction is precipitable by phospliotungstic 
ncid; the amount of vitamine (Cj41.,,|0;N4 is about 1 to 2-5 mg. 
per litre. The filtrate still contains nitrogen, which probably repre- 
sents allantoin. If milk is freed from fat by tho centrifuge, about 
half the vitamine and allantoin is lost. Both allantoin and 
ritamine are destroyed by boiling. \V. D. H. 
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The Secretion of the Two Kidneys. Raphael L^ipine and 
Raymond Boulud { Gompt . 1913, 156, 754 — 756). — An 

examination of the amount of urine flowing from each of tlie 
kidneys of a healthy <log and a determination of the urea, sugar 
and chlorides present in each case. In every case there was a 
greater flow from the right side, and the urine from this side was 
richer in chlorides and sugar. The nitrogen-urea coefficient was 
the same for both sides. These differences are stated to he due 
partly to a difference in the secretion activity, hut principally to 
differences in resorption of the urinary constituents by the two 
kidneys. W. G. 

The Extremes of Variation of the Concentration ot 
Hydrogen Ions in Human Urine. Lawrence J. Henderson aud 
Walter W. Palmer {J. Biol. 1913, 14, 81 — 85). — A f in' a 

dose of 10 grams of monosodium phosphate there is a slight increa^o 
of hydrogen ion concentration in the urine. Larger quantities of 
acid phosphate or of hydrochloric acid produce a similar effect, but 
the acidity is never as great as in many pathological conditions. A 
more alkaline urim* is produced by sodium hydrogen carbonate, Init 
beyond a certain j)oint even after large doses of alkali the reaction 
of the urine does not change. In a large number of observations 
tho highest acidity exceeded 4 70 ; the highest alkalinity 8'70. This 
corresponds with a range of i : 10,000 in the concentration oi 
hydrogen and hydroxyl ions. The actual variation in normal people 
is at least 0’5 gram-molecule. In pathological states the variation 
is greater. In most acid urines, the urinary acids are in large 
measure free; in most alkaline urines they are almost completely 
combined with bases. W. D, II. 

Diastase in. the Urine of Infants. Ernst Mayer [Riochtm. 
Zeitsek., 1913, 49. 165 — 167). — Diastase is seldom completely abseiu 
froui the urine of hreast-fed children. In the first three moiHhs, 
however, it does not exceed 5 units (in Wohlgemuth’s system), 
There is no appreciable increase in the next three months. Between 
the sixth and ninth month the values vary between 2‘5 and more 
than 20 units, after which j)eriod higher values are obtained. The 
amount is, however, affected by pathological complications, 

S. B. S. 

Excretion of Purine Katabolites in Sundry Types of Mam- 
malia, M.aurice H. Givens and Andrew Hunter (Proc. Amer. Sor. 
Biol. Ckem., 1912 — 13, xxiv — xxv; J. Biol. Ghem., 14). — AHantoin 
is a regular constituent of the urine of rabbit, horse, pig, cow, cut, 
dog, coyote, monkey, and man. To this list may be added the 
opossum, guinea-pig. porcupine, sheep, and racoon. In man the 
figure is smallest. Uricolytic power is greatest in carnivora; then 
follow rodents, ungulates, and marsupials in the order named. It 
is practically absent in man. W. D. H. 

Estimation of Amylolytic Ferments in the Urine as a 
Measure of Certain Pathological Conditions. Dudley Corbett 
[^Quart. J. Med.., 1913, 6, 351 — 383). — ^The amount of ferment passed 
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bv a given individual in twenty-four hours’ urine is fairly eonstantj 
varving between 6'6 and 33 Wohlgemuth units, the average being 
l0---20°. It is also present in blood serum, the average amount 
10 units. The quantity in the urine is unaffected by the 
diet, the reaction of the urine, the presence of bacteria, and other 
abnormal constituents, with the exception of blood. The amount 
[w the urine does nob appreciably diminish if the urine is kept in 
tbe presence of toluene. The amount in the urine of an infant fed 
oil milk is very small, but rises on Uie administration of Starchy 
food. When the amount of ferment in the serum exceeds that of 
the urine, there is a renal deficiency, as the ferment is readily 
excreted by normal kidneys. High readings were never obtained 
in pure cases of renal disease. High readings (up to 100 or even 
more) were found in certain acute infective conditions, in pancreatic 
disease, in certain forms of eclampsia, and in one case of “ acidosis ” 
ill a child. All cases of undoubted pancreatic disease, whether due 

10 malignant or inflammatory processes, gave high readings, and the 

tost may therefore be of value for diagnosis of such conditions. In 
diabetics on strir-t diet, the readings were generally subnormal. In 
tievere cases the readings were lower than in the milder forms, but 
ill these conditions the excessive amount of urine excreted must be 
taken into aecoimt. S. B. S. 

Sarcolactio Acid and the Theory of Diabetes. R. T* 
WooDYATT {Proc. Amer. Soc. Biol. 1912-13, xxzviii ; J. Biol' 

Chm... 14h — A theory is propo<^ed that the Interual secretion of the 
piuicreas dissociates dextrose and perhaps other hexoses, and that 
r!ie presence of lactic acid is evidence of such dissociation. In 
jiancreatic diabetes there is lessened dissociation and less lactic acid 
in the tissues. W. D. H. 

The Behaviour of Blood Sugar in Normal and Patho- 
logical Cases. VII. The Blood Sugar in Diabetes Mellitus. 
Tk, Rolly and Fr. Dppebmaxx (Bioch^.in. Xe.itach., 1913, 49, 

27S -r29*2. Compare this voh, i. 425). — No direct relationship was 
found lietween the amount of blood-sugar and giveosuria in diabetes. 

11 was found that only in the case of severe diabetes did ingestion 

of proteins cause a rise both of blood-sugar and glycosuria. The 
blood sugar content did not increase either in the case of carnivora 
(ilogs) or herbivora after administration of proteins. The adminis- 
tration of meat and earbolivdrate foods caused a greater amount of 
glycosuria in diabetics tlian a similar in which the meat was 
replaced by vegetable proteins. S. B. S. 

Sulphur Metabolism. I. The Urinary Sulphur Partition 
in Various Diseases. N. Staut-muller, Max Kahn, and Jacob 
IIOSKNRLOOM [Ptoc. Am«r. Soc. Biol. Chevi., 1912-13, xliv ; J. Biol. 
C/iti/j,, 14). — High proportions of neutral sulphur were pa'sed in 
n* ;nly all eases of diabetes, in all cases of cancer, in one case of 
iicphiitis (out of two), and in the one case examined of hvpopitui- 
tarism. ' W. 'D. H. 
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The Intestinal Flora. The Possible Production of Pto. 
maines in Acid Medium. Albert Bebthelot and D m, 
Bertrand {CoMpt. raul., 1913, 156 , 1027-1030. Compare A., 1012, 
ii Bacillus mninopUlus inteiditalw, sown on media contain- 

ing histidine and peptone, to which were added, JMtead of dextrose 
amounts of lactic acid varying from 0;5 to 6 per 1000, 
culture and formation of 4 -P-aminoethylglyoxahne, even with 3 per 
1000 of acid present. Thus, m the intestinal flora of persons 
exhibiting, at the same time, symptoms of enteritis and colitis then 
fasces being acid, the li. aminophdus may be found capable of 
attacking histidine even in a slightly acid medium. This bacterium 
is capable of acting in the intestine as a simple lactic ferment 
without forming any toxic base, hut it can, in certain cases, produce 
Tm noethylglyolahi equally welt in neutra or alkaline medium, 
oi in the presence of acids elaborated by other microbes, aiiclits 
attack is not limited solely to histidine. 

The Action of Aloia on Metabolism. The Physiology of 
Artificially Produced Gout and Fever. Jt. Berb-ar (Bwdma. 
Zsitsch., 1913, 49, 426— 44B).-It. has already been shown by Kohui 
that administration of aloiu to birds produces increased output of 
uric acid, which, in cases where the action of the kidneys is 
inefficient, leads to the production of an artificial gout. The 
researches on aloin have now been extended to mamm als. Quantities 
of 0-1 to 0-2 gram per kilo, of body weight, administered to dogs, 
produces an increase of temper.iture and increased metabousm 
which at the height of action can be double the norinak Both the 
gaseous metaboliL and the output of various products in the urine 
Ld fieces were investigated. The substances forming he source 
of the increased energy production were tlmse most readily at e 
disposition of the organism at the time of the administration o 
the drug. In tlie starving anim.al, the fat and proteins servel 
chieflv for this purpose, wliereas in the case of an animal which 
had received a diet rich in carhoiiydrates, these substances were 
mostly drawn upon, their metabolism increasing from 150 to 6UU/., 
the normal value. No distinct relationship was ascertained between 
the amounts of different products employed to meet the increased 
1 b. Jj. 

ciiergv needs. 


Use of the Oxydase Reaction in the Differentiation of 
Acute Leucsemias. John Shaw Dunn {Quart. J. 19 3. , 

293 308). The occurrence of a positive indophenol-oxyaase 

reaction in large, non-granular cells in acute leucjemia is a certain 
proof of their myeloid nature, and enables a diagnosis ol acute 
myeloid lencatmia to be readily made from a blood examination. 
The reaction is negative in the more embryonic forms ot marrou- 
cells and in small mvoblasts, and is prob.aHy always negative in 
the most typical staie of large myoblasts with uniformly dense 
basophil reticular protoplasm. When the reaction is positive in 
these large, non-grannlar cells, it is associated with alterations in 
the protoplasm, which are recognisable by ordinary staining 
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methods, and indicate stages of ripening towards the granular 
myelocytes. Cases of acute myeloid leucaemia may occur in which 
the type of blood-formation is so embryonic that the oxydase 
reaction is valueless for differential diagrams; but even in such 
cases the histolo^cal characters of the large leucocytes may render 
a diagnosis possible. S. B. S. 

Narcosia. Bruno Kiscn {Zeitsch. JUoL, 1013, 60, 399—456).— 
The action of photodynamic materials (eosin, methylene-blue) is 
increased in Colpidia by the addition of alcohol, ether, or chloroform. 
Dilute alcohol, however, acting for short periods, sometimes has the 
opposite effect so far as eosin is concerned. Narcosis in these 
animals is markedly affected by light. In ^^pirostommyi the action of 
increased oxygen tension is increased by light, and there is a rise 
in the oxygen consumed in 0? aimo. The effect of light and oxygen 
on Spiyosiornum is inhibited by narcotics, but this is not seen 
in Opnlina. The movements of these animals are paralysed by 
narcotics, but nob in a reversible way. W. D. H. 

Gastric Juice in Malignant and Non-malignant Diseases of 
the Stomach and Duodenum. Samuel B. Schiiyver and Charles 
Singer ( Quarl . J . Med ., 1012, 6, 71—81; 1913. 6, 309—350).— 
Uans Fischer and Neuberg have suggested that the capacity of 
gastric juice to hydrolyse glycyl-tryptophan is diagnostic of cancer. 
The authors have investigated the action of gastric juices on Witte's 
peptone, and have shown, by the use of Sorensen s formaldehyde 
titration method, that in certain cases the gastric juice contains a 
peptolytic ferment. This was found in about 61% of the cases 
examined, all of which were taken from patients suffering from grave 
gastric disorder. It is only found when free hydrochloric acid is 
absent, and wiiere the peptic powder is low, or even absent. It is 
not diagnostic of malignancy, as in the majority of cases of 
undoubted cancer the ferment was absent. It is most commonly 
associated with gastric dilatation and atrophy of the walls of the 
stomach, and is probably of intracellular origin. 

Investigations were also carried out witli the object of inter- 
preting the analyses of gastric juice as regards the titration numbers 
obtained when methyl-orange and pheuolphtlialein are used as 
indicators. If B denotes the number of c.c. of .V/ 10-sodium 
hydroxide necessary to neutralise 10 c.c. of gastric juice to phenol- 
phthalein, and C the number of c.c. of alkali required to neutralise 
the same amount to methyl-orange, and *1 the number of c.c. of 
.I'/lO-ammonia produced when 10 c.c. of the juice are incinerated 
by Kjeldahl’s method with sulphuric acid, then (C— B)l 1 was found 
lobe a constant for any given amino-acid or mixtures of amino-acids 
or digestion products. ((7 — iJ)/dxl0 has been designated the 
“ nitrogen factor,’’ and this is approximately a constant, and equal 
to about 2'4 for all cases of normal gastric juice. It is higher than 
that of gluten which has been digested for about one hour with 
pepsin in .V / '20-hydrochloric acid and pepsin of the same strength 
as that normally found in gastric juice, but is about equal to that 
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of a ditfest of an Ewald test-meal produced under similar conditions. 
Tlie results indicate that the hydrochloric acid is not excreted in 
the form of an org.anic precursor. In cases of pyloric ohstriiction 
the “ nitrogen factor ” rises to 2 8 and more, and these high numbers 
are practically diagnostic for this condition. In cases of carcinoma 
of the body of the stomach, free mineral acid is absent, and pepsin 
is almost always absent, the analyses indicating almost complete 
acliylia. In ulcers of the body of the stomach, the analyses vary, 
hut complete achylia, such as is found in cases of carcinoma, ,s 
infrequent. Sometimes the analyses in this condition are not far 
removed from normal. In cancer of the pylorus, as opposed to 
cancer of the body of the stomach, the analyses are generally nearly 
normal ■ it is only when this condition is accompanied by distension 
and obstruction that the analytical numbers are siib-iiormal 1 he 
composition of the juice appears tlierefore to be affected rather by 
the site than the character of tlie lesion. Analytical miiiihers 
liitrlier than normal are characteristic of pyloric and duodenal ulcers. 
Attention is called to the value of pepsin estimations, and to certain 
low values of the pepsin, when the hydroclilonc acid secreted is 
normal or even high. For the purpose of pepsin estimation, the 
Fukl-Levison edestin method was employed. »• b. 


The Entrance of Iodine into Diseased Tissues. H. Cideos 
Wells and O. F. Hedeshuro (I'roc. diner. Soc Biol. Chem,, 1912-13, 
xxxvi— xxxvii ; J. Biol. Glum., 14).-Neci-otic tissues, whether earned 
by tuberculosis or not, are more iiermenble to iodine, and therefore 
contain more than liealthy tissues when iodine is given. W . D. 11. 

Pharmacological Investigations of Ammonium Chloride. 
Kodolfo Me.neouzzi {Chem Zenlr., 1913, i, 1016; from Arch. 
Farmacol >pe.rim., 1913, 14, 411-420).-The inieetion of .ammoninm 
chloride into the veins of a rabbit caused a retardation in t ie 
pulse-beats and an increase in the blood pressure, whilst the 
lireathing was quickened at first, hut suddenly ceased. A 
1 /40.V-solution had a toxic action on tlie fresh g.istrocnemms el ,i 
frog, but weaker sohuioiis were without effect, J. t. w . 


Behaviour of Mercury [in the Organism]. Erxst 
(Zcilech. phyciol. Chem., 1913, 84, 67-68).-Po!emical. 
Budit,ila (this vol., i, 318). 


SALKOWhKI 


(.'on)p!\rc 
E. F. xV, 


The Injection of Salts of Radium. 

SiMONK L.abokde, and Albert Labofdr {Compt. rend., 

]]07 1109) A sUldv of the intravenous ami iutramuscular 

inieetion of soluble and' insoluble salts of radinin, which shows that 
they persist for a long time in the orgaiusiii. In the case ol le 
insoluble edits injected into the muscles tlie greater portion o he 
radium remains at the point of injection, whereas with the so nine 
salts it is diffused tbrougliout the organism. The bony tissue ret ains 
an arijireciable quantity of the radium injected .as r.ichum hroiimlc, 
thus brintring radium into line with calcium and stroutiuni in this 
respett. 
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Thorium-:^ in Biology and Pathology. J. Plesch, Laszlo 
and Bruno Kketman {Chem. Zentr., 1913, i, 318, from 
^kitsch, fxper. Path. Thcr., 1912, 12, 1 — 84). — The behaviour and 
distribution of thorium-X in the animal organism are described. 
XJie measurements were made by estimating tlie a- or y-radiation. 
About 80% is retained in the body, roughly two-tliirds being stored 
jji tlie bones, and most of the remainder in the liver. The toxicity 
varies considerably for different animals, and a lethal dose for a 
jiiaii is calculated at 10,000 electrostatic units, whilst a therapeutic 
dose should not exceed 1000 units. The syinptouis accoiupaiiying 
the administration of thoriuni-X vary. The respiration of healthy 
subjects is not affected, but in cases of cardiac weakness or pneu- 
monia the blood pressure is reduced. The preparation has a clinical 
application in metabolism, circulation and blood troubles, and in 
infectious diseases. J. C. W. 

Action of Thorium-X on the Circulation. Theodor A. Maass 
and J. PdE3CH {Cktm. ZenlT., 1913, i, 318; from Zeitsch. exper. Path. 
'I'htT., 1912, 12, 85 — 94). — Experiments on the isolated heart of a 
frog show that, like radium emanation, thorium-X increases the 
diastolic relaxation of the heart. J. C. W. 

Experimental and Histological Investigation of the Action 
of Thorium-X on the Animal Organism. A. Pappknheim and 
J. Plesch {Ch.m. Zmtr., 1913. i, 318 ; from ZfAtsc.h. Path. Th^r.f 

1912, 12, 95 — 107). — The results of the action of thorium-.Y on the 

animal organism are to be referred to dilaiion of the blood vessels 
accompanied by bleeding and poisoning of the cells. Thorium-X' is 
also a poison to the leucocytes of the marrow of the bones and to 
the kidney and liver epithelia. J. C. W. 

Pharmacological Differences between cU- and fmjia-Iso- 
merides. llEiNRicir Dkeser {Vtrh. <.UuL Xatur/Drs<ih. AerzU, 

1913, 122 — 123). — Tlie following ligures give before the / the 

lethal dose, and after the / the dose which is no longer lethal,, in 
ihe case of frogs (F) and white mice (M). The doses were injected 
under the skin, and are given in peroerttage-weights of the animal 
used. Atropic acid, F, 0‘45/0‘40; !M, 0*0054 0*0022. Ordinary 
vim amic acid, F, ()*30/0*2ri; M, 0*19;0*16G. (i/ltA'vmiumc. acid, 
F, 0'16/0'42; M, 0'2/0'17r). acid, K, O'lo 0*40; 

II, 0*30/0'278. cbcCouinarinic acid, F, 0*084 0*07 15 ; Al, 0*01 O'OOol. 
h'(f//.<-o-AIetlioxycinnamic acid, F, 0*20 '0*15 ; M, 0 07 0 04. cis- 
y-Methoxycinnamic acid, F, 0*7, -O o; if, 0*15 0*111. 

The lethal doses are smaller for warmblooded than for cold- 
blooded animals (compare atropic acid). The c/V-isomeride is less 
poisonous tlian the ^rn/?AMSomcride ; the excepiiou shown by coumaric 
mid couniariiiic acid.s is due to tlie fact that the latter gives the 
very poisonous couinarin in the organism. The ini rodiuhlon uf 
phenolic hydroxyl into the ortho-position in ^"nus-ciunamic acid 
decreases, whereas the methoxy-group increases, the toxicity. 
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The results show that no assumptions as to the pharmacological 
action of a substance can he based on chemical isomerism^ ^ 

Pyruvic Acid Glycosuria. II. The Question of Sugar 
Formation from Pyruvic Acid. Paul Mayeb {Biochem. ZnUrk, 

1913 49 486— 501)^If pyruvic acid in suitable doses is admims. 
tered to rabbits and dogs with total phloridzin diabetes, it causes ai, 
injury to the kidneys, which are rendered less permeable to 
nUrovenouB substancL and sugar. The administration in there 
case3°results therefore in a diminution of both sugar and nitrogei, 
i,i the urine. Even in cases where no injury to the kidneys could 
be ascertained, the administration of pyruvic acid led to no eutra 
output of sugar. The e-vperiments with animals with pliloridnn 
diabetes offer, therefore, no solution of the problem as to whether 
pyruvic acid can be regarded as a sugar former in the bod^y.^ 

The Action cf Methyl Alcohol on the Circulating^Blood 

SOICHIBO Miuea (Itioclum. Zeitxh., 1913, , one dovl did 

only out of five experiments (on four rabbits and one do^) did 
iuiJction of methyl alcohol produce anaemia. There was opened a 
diminution of lymphocytes and an increase m the number of pseudo- 
eosinophile or iieutrophile corpuscles and also 
methyl alcohol appears to act tox.cally on the 
apparatus. 

Caffeine Hyperglyctemia. Tiiok STEVs-rROM (7Jioc/«m. ZM.. 
1913 49 2‘’5 — ‘’31). — It has been assumed that caffeine pre- 
parations’ produce glycosuria by acting on t’’" 
the case, then no hyperglycoemia should result. The author noi 
l ows! hy experiments on rabbits, employing Bang s microche.mca 
method of sugar estimation, that admimstrrition of caSemc 
derivatives leads to increase of sugar in the blood, wliich_coio. 
meTcfs aliont an hour after administration, rises to a maxnmnu 
and then falls. In two cases, after the maximum period there vas 
a second very rapid rise and fall, which was accompanied by con- 
vulsions in tL animals, which subsequently died. The 
is drawn that the glycosuria prodiiced by caffeine preparations 
not due to the action on the kidneys. ' 

The Behaviour of Dextroae-Eesorcinol in the Animal 

Organism. Luciako Pigorini (Cliem. Zentr., ’> ’ 

^ s ,eo U581 — The additive coin- 

Arch. Farmacol. spenm., 1913, L'l. ooo oo")- e 

pound of dextrose and resorcinol (Fischer and Jenning., * ■ ' " ’ 
i, 397) is without harm to the frog or tlie gumea-pig. and is exorot . 
unchanged, whereas resorcinol or mixtures of resorcinol and ^ 
have a toxic action. 

The Destruction of a-Hydroxypropaldehyde and Methyl 
glyoxal by Animal Organs. Oael NECBEiiG { ^ 
zlitsck, 1913, 49, 502— S06).— It has been suggested that pyiar 
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Rcic!, intermediary product of sugar fermentation, can be 

formed by tbe Cannizzaro reaction from mcthylglyoxal Equations 
jirc given showing that this substance can yield on hydrolysis 
(1) pyruvic acid and acetol, or (2) pyruvic acid and a-hydroxy- 
pro]ialdcliyde, (3) pyruvic acid only. It was therefore of interest to 
investigate the behaviour of mcthylglyoxal and a-hydroxyprop- 
aldehyde when these substances are treated with various ferments 
from yeast or animal organs. Experiments show that with liver 
paste, both substances are destroyed, the former more rajhdly than 
the latter. p-Nitroplienylhjdraziue acetate was employed to detect 
their presence in the mixture, after tlie proteins ha<l been pre 
cipitated by colloidal ferric hydroxide. More lactic acid was found 
III the incubation mixture than the organs alone would yield. Tlie 
i^ctual course of the reactions discussed has not, however, been yet 
entirely elucidated. S. B. S* 

The Behaviour of Ferric lodoparanucleate in the Organism. 
Er.vst Salkowski {HvKhvt. Zeiisek., 1913, 49, ly- 3 _ir 4 p — By the 
action of iodine on ferric parauucleate (triferrin), a product can 
hft obtained which contains about S';o of organically combined 
iodine- It causes no toxic symptoms wlieii administered to dogs 
itud rabbits. On administration p^-r o?, the iodine, even in large 
doses, is completely absorbed into the system, whereas the iron is 
only partly absorbed. The iron content of the liver can be 
mcreased threefold after udiniiiislration of iodotriferrin, No 
organically combined iodine could be detected in the body, after 
iai<esviDn of the medicameul, and the iodine appears to be excreted 
chieHy as alkali iodide, with a small quantity as an iodo-derivative 
of lui aromatic acid. The iodine excretions last for three days after 
?.diiiinistration of the drug. S. B. S. 

Enzyme Concerned with the Formation of Hydroxy-acids 
from Ketonic Aldehydes. Henuy D. Dakin and Harold W. 
Dcdley (/. JSiol. Clmn., 1913, 14, 155 — 157). — Phenylgiyoxal 
administered to rabbits i?i doses of 1 — D5 grams per kilo, leads to 
the excretion of about half a gram of optically active /-mandelic 
ftcid and about 0'75 gram of liippiiric acid. No phenylglyoxylic 
acid was detected. Aqueous extracts of various animal tissues 
contain an enzyme capable of converting plieuylglyoxal into 
mandelic acid, the action of which is readily inhibited by heat. 

By analogy, metliylglyoxal should be converted into lactic acid, 
a!i(l ail enzyme extract prepared from clog's liver is shown to effect 
tin’s change. 

Phenylglyoxal readily combines with histidine, arginine, ornithine, 
and lysine to give sparingly soluble yellow substances. E. F. A. 

The Influence of Phloridzin on Dogs with Eck's Fistula. 
JosmjA E. Sweet ami A. T. RiNOEitf/. BioL Chem.^ 1913, 14, 135 — 138). 
^Phloridzin producer glycosuria in dogs with Eck s fistula exactly 
as in normal dogs. The power of glucoueogeuesis is not lessened. 

W. D. H. 

7 


VOL. CIV. i. 



i. 566 


ABSTRACTS OF CHEMICAL PAPERS. 


The Influence of Phloridzin on a Splenectomised Dog. Joshu 
H Austin and A. I. Ringer (/. Biol. Cliem.. 1913, 14, 139— Ug) 
-In dogs minus a spleen the effect of phlondsm exactlyesenillfd 
those produced in normal animals. W. U. 11. 


Lead Compounds in the Organism. Antonio Riva (67«„i. 
ZeiUr., 1913, i, 1047—1048; from Arch. Farmacol. spenm., 191i, 14^ 

4 Q 0 410) — The lead-poisoned liver of a dog was extracted by 

physiological salt solution, and the filtrate, containing the albumins, 
globulins, and nucleoproteins, was evaporated to dryness. Lean was 
only found in the globulin, apparently in combination, since it 
persisted after repeated dialysis. A globulin from horse seimm 
showed a great affinity for lead. 3 • h- w ■ 


The Action of Dyes in Conjunction with Poisons and 
Medicaments. Joskf Sellei (/ iioc/iem. /fiifac/i., 1913,49,466 iib). 
—The mixture of dyes with poisons increases in many cases t ;e 
toxicity of the latter, even although the dye is by itself practic.iUy 
inert. The dyes chiefly used were vitalncugelb, chrysoidin, 
methyl-orange, etc., which were combined with, amongst otlicr sub- 
stances, mercuric chloride, gold chloride, platinum chloride, and 
other metallic chlorides. Sodium vanadate mixed with a certain 
quantity of eosin is very toxic, but an increase of cosin in the 
mixture above a definite limit appears to diminish the toxicity. 
Other combinations of dyes with metallic poisons are less toxic than 
the metallic poisons alone. The influence of methylene-blue oii 
the toxicity of copper salts was investigated, llie most toxic ol 
these, namely, cupric chloride, loses its toxic power most readily 
on mixture with the dye, whereas potassium cupric tartrate, 
which is the least toxic, acts in the presence of mctliyleiie-bhie most 
toxicallv. The mixtures of dyes with the copper salts produce 
convulsions in the animals (guinea pigs); they also act as s voiig 
irritants at the plate of injection. The author discusses thehhmry 
of the action of dyes. 


Influence of Poisone on the Isolated Heart of the Fish 
W I Beuesin {FflUger’ii Archiv, 1913. 150, .549— 5C8). Hic hrart 
of the fish (.hake) lends itself very well to physiological experimenta- 
tion. Details are given of tlie method employed for isolatiug tlic hear , 
and the perfusion apparatus (a modification of Locke s) emplovccl. 
If poisons are added to the perfusion fluid (Lockes fliud) then 
effects are readily observable. The poisons used were slropliaiitbae, 
erythrophlein, caffeine, adrenaline, nicotine, pilocarpine, chlorotorm, 
ether, hydrocyanic acid, quinine, and vcratrine. 1 he effects aie 
practically identical with those already known from work on the 
heart of the frog or the mammal; a few differences of detail were 
noted in one or two instances. vV. 1 . 
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The Phosphorus Compounds formed by Amylomyces 
Bousii- E. OouPiL rend., 1913, 156, 959— 96-2), —vljyjy- 

owif/ces contains combined phosphorus m three states., two 

organic and one inorganic. The organic compounds are normal 
constituents of the living tissue, and their formation corresponds 
with the period of active growth. Of these two compounds one only 
is soluble in, and extract^ by, ether, and is of a lecithin-like nature, 
\vhilst the second, which can be extracted by sodium hydroxide and 
reprecipitation by acids, possesses all the properties of a nucleic 
acid, and appears to be built up from the lecithin compound. The 
inorganic phosphates result from the degradation of the organic 
phosphorus compounds as the plant grows old. W. G. 

The Precipitation of Calcium Carbonate in the Sea by 
Marine Bacteria. G. Harold JJrew {J. Marine Biol. Asi^oe.y 1913, 
9, 479—524). — The large, chalky, mud flats forming the Great 
Bahama Bank, and those near the Florida Keys, are now being 
precipitated by the action of B. ralcis on the calcium salts dissolved 
iu sea water. This or similar bacteria may have been an important 
factor in the formation of various chalk strata and oolitic rocka 
in addition to the part played by shells of foramiuifera, etc. If 
this is correct, these strata must have been precipitated in shallow 
seas at tropical temperature. Bacterial denitriiication is also far 
more rapid in tropical than in temperate waters; hence plankton 
and algaj growth is relatively scarce in the former. More extensive 
observations on the distribution of bacteria at different places and 
depths are, however, necessary. W’. D. H. 

Alcoholic Fermentation of Lactic Acid. Pierhe M.^ze 
rend., 1913, 156, 1101 — 1104).- A -itudv of the fermentation 
of lactic acid by a bacillus, capable of fermenting sugars and poly- 
atomic alcohols, and comparable in its physiological properties to 
the B. eihaceiosucciiiiciis oi Franklaiid and Frew (T., 1S92, 61 , 254). 
An examination of the results points to two parallel fermentation 
processes taking place on the lactic acid : 

(1) -r O = CH.j*CO..H ^ II •CO.H, 

(2) =aH,*on - CO., " 

The ratio of acetic acid to formic acid in the product is, however, 
as 5:1, the alcohol formed in (2) undergoing further o.xidation, 
and this is confirmed by the value of the respiratory quotient. Xo 
pyruvic acid could be detected in any of the cultures at any sta^e. 

W. G. 

An Acid-producing Enzyme in Bacterium lactis acidi. 
E, Ct, Hastings and Kdwij; B. Hart (Proc. Jmer. Soc. Biol. Chem., 
1912-13, xxxviii— xxxix ; J. Biol. Cliem., 14 ). — The eri/.vme in 
i^uestion acts on lactose, and the acid produced is probablv lactic. 

W'. D. H. 


q q 2 
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Employment of Lactic Acid and Lactic Acid Bacteria in 
the Pickling of Cucumbers. Alexander Kossowicz [with L. vo^- 
Gr<^Ller] (CAfiJw. Zmlr., 1913, i, 640; from Zeitsch. Garuyig^^pJty^iQi 
Mykologie, 19)2, 2, 78—80). — The presence of small quantiiies ot 
lactic acid in cucumber sap or asparagine-sugar solutions prevents 
the development of bacteria of the Mesentericus group. J. C. \\\ 

A New Thermophilic Bacterium. Adolf Ambroz {Centr, 

Par., 1913, ii, 37, 3 — 16). — A aporogetious, facultative anaerobic 
organism, Dmitrobacttriuvi thermophUwn, was obtained from soil and 
found to have the capacity of growing vigorously at 60 — 70'^, and 
of decomposing nitrates with the liberation of free nitrogen, 
Analysis of cultures in nutrient bouillon, containing Qo., 
potassium nitrate, showed that about 25% of the total 
nitrogen was lost during an incubation period of fourteen days at 
60 — Co®. The gases were found to consist of nitrogen and oxides 
of nitrogen, the former being partly derived from the organic 
nitrogen compounds in the bouillon. H. B. 11, 

The Mechanism of Alcoholic Fermentation. Alexander vox 
Lebedev {Ber., 1913, 46, 850 — S51). — Polemical. A reply to 
Kostytschev (this vol., i, 323), stating that there is nothing essen. 
tially new in tlie latter 's views. T>. F. T, 

The Rate of Fermentation by Growing Yeaet Cells, 
AinnCK 'HLKroii (Bioebem. J., 1013, 7, 107 — 203). — Various inethods 
for estimating the rate of growth and fermentation are given, some 
of which are possible wlien the organism is growing on a solid 
medium. The rate of growth developing in wort-gelatin follows the 
logarithmic law. \V. D, Jf, 

Chemical Composition and Formation of Enzymes. VIII. 
Simultaneous Variation in Amount of Invertase and Fer 
mentieg Enzyme in Living Yeast. Hans von Euler and [>Avir> 
JoHANsaoK {Zeitsch. phjsiol. C'fieni., 1913.84,97 — 108. ComptisA , 
1912, ii, 376, 970). — As the result of the previous treatment of 
the yeast in solutions containing mineral salts and sucrose or inven 
sugar there is an increase in the inverting power. This chau^ti 
cannot be regarded as an adaptation to environment, since the 
increase is the same whether the previous treatment is with sucrose 
or invert sugar. Neither is it due to a general increase in tlie vital 
activity of the cell, since the treatment materially lessens tlie 
fermentative activity. It is regarded as a special property duo to 
causes as yet unknown. K. F. A. 

The Enzymes of Washed Zymin and Dried Yeast (Lebedevl 
I. Carboxylase. ArthurHarden (fito.-C/wm. 1913, 7, 214— 217) 
— If zymin and Lebedev’s dried yeast are washed free froin 
co-enzyme they are incapable of fermenting dextrose, bub lliey 
readily decompose pyruvic acid into carbon dioxide and acetnlck- 
hyde, provided that the acidity of the solution is ke])t low. 

W. D. If. 
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Action of Free Ammonia on Yeast. Comparison with 
Other Bases. Thomas Bokorny {Ckem. Zmlr., 191o, i, 641 — 642 ; 
fjoiii Allg. Bravm' llopfen 1912, 52, 2867 — 2869). — Seeds of 
barley, wheat, hemp and vetch, and peas and scarlet runners 
were allowed to germinate in ammonia solutions from O'l to 0'0i%. 
Qiily at the lower dilution did germination proceed, and even then, 
gt. a slower rate than in control experiments. Ammonia to the 
extent of O' 5% in a good culture solution prevented the 
nrowth of yeast, whilst potassium hydroxide in the same dilution 
had no effect. Yeast apparently combines with ammonia, for it 
was found that 12 grams of yeast with a dry weight of 3'6 grams 
i;.ontainc4 O' 374 gram of the base.. Ilydroxylamine and plienyl- 
hvdra^^ine hydrochlorides were poisonous to yeast in 0'1% solutions, 
whilst hydrazine hydrate in 0'002% and pheuylhydrazine in 0 001% 
soIritioRS entirely prevented any fungoid growth. J. C. W. 

Microchemical Detection of Potassium in Yeast and 
Other Cells. Thomas Bokorny {Chm. Zenir., 1913, i, 640—641 ; 
from Allg~ Bmup.r Hopfnn Zf.it. ^ 1013, 52, 113 — IH). — In order to 
make the potassium cobaltinitrite precipitate more visible it is 
blackened by means of ammonium sulplude. It is possible to detect 
oj^e part of potassium in 5000 at 8^ by this method, Potassium 
rould only be found in the cell sap of yeast, but the conclusion 
is not to be drawn that it is not present in the protoplasm or 
iinchuis in the form of a potasssiuni protein compound. Potassium 
is necessary for the development of yeast. J. C. W. 

Action of Certain Metallic Salts on the Development of 
Yeast and the Germination of Barley. Thomas Bokoknv {C}iAm. 
/iintr., 1913, i, 641 ; fmm AUg. Brauer Ilop/hi ZtU., 1012, 52, 
1905- -1906). — Tlie reproduction of yeast was not influenced by 
the presence of even 4% of potassium dihydrogen phosphate in the 
culture solution, neitlier did the ash contain more phosphorus. 
Ccesium sulphate was found to be harmful to barley seedlings, even 
iu the dilution of 0'05%, but 0'01% of that salt or 0*2%, of rubidium 
sulphate proved to be beneficial, whilst potassium chloride in 
O'0.5% solution did not accelerate germination, and in strong 
solutions was injurious. ,T. C. W. 

i^ction of Uranium. Molybdenum, and Vanadium Salts on 
Yeast and Other Micro-organisms. Thomas Hokobnv {Che.n)^ 
1913, i, 641; froTn Alfg. /irauf.r Ilopfen Zf.if., 1912, 52. 
’09- -710. Compare A., 1912, ii. 1201). — During fermentations in 
presence of ammonium molvbdate, the liquid acquired a blue colour, 
due to the action of that salt on hvdrolysis products of sucrose, 
pailicnlarly on Inevulose. J. C. W. 

Influence of Different Substances on the Germination of 
Vegetable Seeds. I, II, and III. Thomas Bokorny {Biochem. 
Aeitftch., \0\d, 50. 1 — 48,49 — 86, 87 — 118). — Potassium chloriile i.s 
somewhat injurious to plants in 0*25% solutions, whilst the uitrato 
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is very injurious in 1% solutions, and may retard growth in 
0 iTsolut cns. Calcium nitrate (1%) is only shghtly injurious, and 
Ldium n taate somewhat more so; 0'1% solutions of both salts are 
• • „> offprvfQ Even 0'1% solutions of amnionmrQ 

Ihrate retard gem“ nation. Whilst rubidium s^phate is only 
“ughUy injuriouf in 0'5% solutions, cesium and lithium sulphates 
nl inlurious in O'l and 0-05% solutions respectively. 

Gemination is quickened by casium, lithium, and rubidmir. 
Lrermina j solutions respectively. The 

germhiation of barley ’ was promoted by 0'005% of carbon 
dL™pliide; beans and 'lentils by 0'0ir„ potassium ebromate; cre» 
by 0d)005% mercuric chloride; barley and 

fvnnS"’ Conner <:\ilpliatc respectively; cress by 0 005% of phenvl- 
Ld,a:in“flarlev Ind cress by 0'0Q115% of aniline; b-^rley by O Ol’i 
J hydroxylaminc; and peas, lentils, and barley by 0 001,„ 

''^It'would'seem that most poisons stimulate growth when diluted 
to certdn points. Since a slight increase in concentration causri 
iniu?rLd a slightly increased dilution renders the substances 
inactfve, it is doubtful whether this property of po^on^ can hav. 
any practical importance. 

Action of Manganese Dioxide and of Other Metallic Com. 
pounds on the Germination of Seeds. Uoo Varvaeo (Cl™, 
Z&nlT 1913 i. 546—547; from ^taz. agrar. xial., 191-, 45, 

917_!9 o 9\ J-The oxides of inauganeso, iron, uranium, cerium, 
copper zinc, aluminium, cadmium, and mercury hinder the germma. 
S of beans, and are poisonous, even in small doses, to hor. 
beans. The oxides of zinc, lead, copper, cadmium, ahimmium, ani 
uranium are stimulants to maize. 

ss,.;s's srwlb;-;. “i Sr.'S: i f ft: 

results show that the production of pefosans is slow f 
but rapid in the light, whilst the cellulose content rises f ” 
the dark, only to fall off rapidly as germination procee^d5,^but 
increases Bteadily in tlie light. ^ 

Respiration of Plants as Hydrolytic OxidaUo^ 

I Pallaois \Ber. deul. hotayx. 191-^ 31, 80 8-). . 

solutions of the respiration cliromogens absorb atmospheric 0x55 
vigorously with production of browiiish-red pigments. D n !>= 
alcoholic fermentation, hence in the first anaerobic stage 
tion, substances are formed which readily give up t>’6ir hj'lr , 
to the respiration pigment, by which it is oxidised to w a ^ 

"Vt^taspteatio'n^cSmogens, like the leuco-compounds, give «: 
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tlieif hydrogen to tho absorbed oxygen, producing a pigment and 
^vater. Tho oxygen absorbed during respiration is employed, there- 
foi’c* previously shown, in removing hydrogen from the plants. 

The hydrogen liberated after the hydrolytic oxidation of 
dextrose, which in higher plants is oxidised to water and in yeast is 
eliminated as ethyl alcohol, is given up by anaerobic bacteria to the 
surrounding gaseous medium. N. H. J. M. 

Causes of Growth of Plants. G. A. Bouovikov {Biochevi. 

191-1, 50, 119 — 1'28. Compare thU voL, i, 324). — Salt?; which 
are readily hydrolysed are favourable to growth owing to the 
presence of acids, and consequently of hydrogen ions. The weaker 
the base the more easily is it hydrolysed, and the stronger the action 
of the salt. In solutions of salts of strong organic bases, growth is 
not quickened because hydrolysis is less, and because such bases have 
a creater retarding effect than weak bases, such as caffeine, carb- 
amide, and glycine. The quickening or retarding of growth seems 
to be due to unequal degrees of hydration of the plasma colloids. 
The conditions which aro favourable to the ionisation of the 
protein also bring about greater hydration of tho plasma colloids. 
Acids are favourable to plants, whilst metals and bases diminish 
the protein ionisation by neutralising the protein. N. H. J. M. 

Formaldehyde and Plant Syntheses- Hermann Pecker 
[Aimdm, 1913. 396, 3.36). — The hypothesis of the action of forraalde- 
hvdo as a methylating agent in the formation of plant substances, 
advanced by Decker and Becker (this vol., i, 291), was suggested by 
Pictet eight years ago. C. S. 

Plants which Require Sodium. WiNTnROP J, V. Ostebeout 
{}>qL Cin., 1912, 54, 532—536). — SoHium was found to be as necessary 
for the marine plants employed as for animals, and its replacement 
in sea-water by ammonium, potassium, exsium, lithium, magnesium, 
cakium, and strontium is injurious. The best substitutes are the 
elements which predominate in sea water, magnesium, calcium, and 
potassirrm. 

The behaviour of various species indicates that each salt has a 
specific action. N. 11. J. M. 

Antagonistic Action of Chemical Substances on Fungi. 
Chemical Preservation. Thomas Bokorxy (Ce^iL B^kt. Par., 1913, 
ii. 37, 168 — 267). — Numerous experiments are described on the 
action of various Jiiorganic and organic substances on fungi, yeasts, 
etc, The results are summarised in tables. N. H. J. 

Assimilation of Nitrites by Moulds. A^-exanokr Kossowicz 
{Chefit. Zenir., 1913, i. 640; from Zeilsch. GarungsphpsioL Mvkologie, 
1912, 2, 55 — 58). — ^Ten moulds have been found to subsist iwith 
nitrites as their source of nitrogen, and since in only two cases 
could ammonia be detected, the conclusion is drawn that tho 
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nitrite ion is assimilated directly, without reduction. In good 
culture media, moderate concentrations of nitrites are not poisonont 
to moulds. J' ti- tv. 

Decomposition of Carbamide, Uric Acid, Hippuric Acid, 
and Glycine by Moulds. II. Alexander Kossowicz (fihem. Zt . nir ., 
1913, i, 640; from Zeitsch. Ganingsphysiol. Mykohgie, 1912, 2^ 
51 — 55). — Several of the well-known moulds arc able to make 
glycine or hippuric acid their sole source of nitrogen in prespiire 
of mannitol or dextrose, some of them producing ammonia. Certain 
moulds can depend on uric acid, hippuric acid, or glycine for Iheia 
combined source of carbon and nitrogen. J. C. IV, 


Chemistry of the Higher Fungi. IX. Galls Produced by 
Exobaaidium Vaccinii, Woron., on Rhododendron ferrugineum, 
L. Julius Zellnhr (Jfomtlsfo, 1913, 34, 311 — 319. Com; arc A,, 
1912, ii, 136).— The galls and the loaves on which they are found 
have been examined, and shown to contain the same constituents, the, 
former containing a larger proportion of water-soluble substances, 
exceot tannin, and a smaller proportion of matter insoluble in 
wateV, than the leaves. On this and other grounds, it is suggested 
that the formation of galls on leaves is similar in character to tlie 
production aud ripening of fruits. 

The galls and the leaves were extracted in turn with liglit 
petroleum, ether, 95% alcohol and water, and the composition of 
these extracts was as follows: The galls yielded 1'/]% to light 
petroleum; the product was a thick, semi-crystalline oil, having 
acid number 93'4, saponification number 165T, and containing 
12'6% of unsaponification matter, composed of (n) a suh&tnnc.c, in, p. 

129 1300 ^ [!i]])- 29'4°, crystallising in colourless needles, nnd 

(6) a svhstancf, m. p. above' 280° (deoomp,), much less soluble Ilian 
the forevoiiig; both these products are phytosterols. The fatty 
acids of°thc''oil are semi-solid. The leaves yielded 9'2% to light 
petroleum; the extract had acid iiumhcr CO, saponification nnmbfi' 
150. and coiilaiiied the same two phytosterols a.s the. gall extrart. 
and also much resin and terpeiies. 

The ether extract of the galls amounted to 2'68%, and consisted 
of tannin and resin. The leaves viedded 8'34';'o to ether, and tlii: 
extract also consisted of tannin and resin, the latter being somewhat 


different from that in the galls. 

The alcohol extract of the galls amounted to 391%, and eoiisisted 
of pblohaphe.il, dextrose, l.-evulose, tannin, and organic acids. The 
leaves yielded 32-6% to alcohol, and this extract cousisled cliiclly ol 
tannin with some phlohapllcn and a small amount of sug;ir, 

The aqueous extract of the galls amounted to 13'32%; it con- 
tained some taiiiiin, but was mostly gummy carbohydrate : ]io 
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Chemistry of the Higher Fungi. X. Julius Zellner 
1913, 34, 321 336). — in this portion four fiinri are dralt 
,vitii, the method of investigation being the same as that described 
In the preceding abstract. 

ArMtUaria mrtim. VaHl. — The light petroleum extract was a 
semi crystalline, thick, brown oil, having acid number 891 , saponi- 
fication number 179 6, iodine number 94'2, and containing notable 
amounts of lecithin and 4-5% of unsapouifiable matter, the latter 
consisting of a yellow resin and some ergosterol. The fatly acids 
avere mostly liquid, but yielded when kept a mixture of crystalline 
adds, m. p. 62°, and acid number 210°. The ether extract con- 
tiriiiecl some amorphous matter and ergosterol, m. p. 1 . 0 , 5 °, 
[oje ill clilorofnrm, which gave an acetyl derivative, m. p! 

169 °. No cerehrin was found. The alcoholic extract deposited after 
a iimo mannitol, m. p. 169- -170° (possibly contaminated with 
iiiycose), dextrose, choline ?, and matter precipitated by lead acetate, 

'iwlurim fiprralvs, L. (compare Thorner, A.’, 1880, 44 ■ 
Bissinger, A., 1884, 480; Chodat and Chuit. A.. 1890, SO; Gerard^, 

A.. 1S91, 606; and Bougault and Charaux, A., 1912, ii, 289). The 

light petroleum extract amounted to 5-9%, and was a solid, yellow 
fat. liaving acid number 121'3 and saponiBcation number 200'2, 
The unsaponiBable matter was separated into (1) a substance, m. p! 
HO— 150°, probably a mixture of ergosterols ; (2) a yellow ’resin ; 
811(1 (3) a sparingly solulile substance, m. p. 1(50° (approx, decorap.)! 
This extract also contained lecithin. The fatty acids included some 
liquid acids, but the principal constituent was stearic acid, which 
was isolated in quantity {he. cif.). The etlier extract amounted to 
I K. and consisted of yellow resin. The alcoholic extract contained 
mannifol (possibly contaminated with inositol), de.xtrose, and choline 
(compare Bourqiielot. A,, 1890. 103). 

Pholiota spmrrosa, Miill,— Tlie light petroleum extract (3'8'i,',) 
wa.s a semi-solid, yeilowis-h-brown fat. liaving acid number 51'R, 
saponification number 168'3, containing lecitliin and 12'9% of 
misaponifiable matter. From tlie latter a resin and a mi.xture of 
ergosterols, m, p. 159 (approx.), crystallising in colourless leaflets, 
were isolated. The ether extract resembled the foregoing in com’- 
position. The alcoholic extract contained iiiannito],° mvcose, 
(fexirosc, choline, phlohaphen, and indefinite amorphous niatter 
soluble in alcohol, but not in water. 

Po'y/wms telulinm.~The light petroleum extract amounted to 
Sm",,. and had acid niimher 96-3. saiionificatioii iiiiiiiher 155-0, iodine 
iiuntber 98'6, and contained ii'S”6 of nnsaponifialtlo mutter com- 
posed of a mixture of ergosterols. m. p. 139 — 111°. [a]^ -97-G°. 
crvstalhsiiig in needles or leaflets, cerehrin. resin, and gum. The 
ether extract was resinous, and contained a ml, nance" C,,H ,,0., 
lit- ]). -.)0° (approx, deeoiiip.l, wliieli is firohaliiv an alcohol and is 
mined imhnmrnl. The alcoholic extract coiiiained phlobaphen, 
iiiaiiiMtol. dextrose, trace.s of choline, .and indefinite substances jire 
(ipitafed in- lead acetate and other salts. Tlie aqueous e.xtract 
coiit, lined potassimn phosphate and a carhoiiydrate, uivinu a pale 
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greyisli-blu6 coloration with iodine, and readily hydrolysed hy dilute 
hydrochloric acid. Winterstein’s parajsodextran (A., 1895, i, jojj 
could not be obtained. "f' A- H. 


Extraction of the Colouring Matter from the Cherry and 
Investigations of its Properties. Giulio Masoni {Ch^m. Zfntr,^ 
1913, i. 548; from Sbtz. spf-rim. agrar. Hal., 1912, 45, 885—907),.^ 
The pigment may he extracted from fresh or dried cherries bj 
means of water or alcohol with the help of a little tartaric or hydro- 
chloric acid. The aqueous extract may be cleared by gelatin, and 
is violet-red and not very stable, whereas the alcoholic extract is 
clear, pure red in colour, and remains unaffected by heat or ligbt. 
The dye may be applied to wool or food-stuffs. ^ Its presence in 
wine may be detected, after clearing the liquid with lead acetate, 
by the addition of alum, when a violet coloration is produced, pure 
wines remaining colourless. J- C. W. 


Chemical Examination of Euphorbia pilulifera. Fbebebick 8, 
Po'VEK and Hrxuy t>KOW.\TN'G. pin. (/Viurm. /.,19' 3, [iv], 36, 306 -alO), 

complete chemical examination of the entire plant, collected in 

Fiji, has been made. None of the definite constituents isolated 
has any specific physiological action, so that such tberapeutica! 
value as tho plant possesses cannot depend on any single definite 
substance. An alcoholic extract of the plant was steam-distilled, 
and yielded (1) a volatile oil, b. p. 235—260°, giving the colour 
reaction of fnrtiiraldeliydc; (2) a portion soluble in water; (3) i 
resinous portion, insoluble in water ; the two latter portions of the 
extract were then examined by methods which are described in 
detail, and gave the following products: 

Portion Sohihh in irufcr.— This yielded gallic acid, quercetin, 
a small amount of jainbulol (see also below), and a phenolic 
substance, CVsH^Oj, which ciystallised in microscopic clusters oi 
needles, aiid’ deconiposed, but did not melt, at 340°. There was 
also present a tevorotatory sugar, which yielded t7-phenylghicos- 
azone, some ainorplioiis glucosidic matter, traces of an alkaloida! 
substance, together with Indefinite oily and extractive m, alters. 

Portion Insnliibh in ll'utor,— This yielded melissic acid, cetrl 
alcohol, triacontane, a fltytosterol , ra. p. 132 133°, crystallising in 
flattened needles, and giving an aceti/l derivative, m. p. 122 — 123- ; 
a phyfnsirrolin. C3;jH-;,Oc( 1), m. p. 297° (decomp.), crystallising in 
colourless needles, and yielding an acetyl derivative, :n. p 

161 162°, crystallising in flattened needles; jambulol (T., 1911 , 

99, 962, and A., 1912, li, 480), and a mixture of palmitic, oleic, .ind 
llnoleic acids. In addition, a monohydric alcohol, eupho.aml 
C.ojHjyOH, m. p. 274—275°, was obtained. This crystallises froni 
nrtroleum in needles, gives the colour reaction characteristic oi 
thi.5 class of substances (T., 1909, 95, 739; 1912, 101, 2425), and 
is optically inactive. It yields an acetyl derivative, m. p. 295 291 

[cil„ -!-8'2° in chloroform, and this on bromination in cold chloro- 
form gives hromoacetyleuphoslcrol, m. p. 183 — 186°, crystainsins 
in small needles from a mixture of alcohol and ethyl acetate. 
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jupliosterol ia prol^aWy accompanied by other alcohols of the same 
ccries, since in recrystallising the acetyl derivative two other 
fraciions, m, p. 205 — 210° and m. p. 230 — 260°, were obtained. 

T. A. E. 

Causes of the Natural Changes in the Latex of Hevea 
gresiliensis. G. Stafford Whitby {Z-Hi'-h. Cho.m. Ind. KoHoida, 
1913 , 12j 147 — 157). — Experiments are described which have been 
matlo order to ascertain the nature of the changes which arc 
involved in the coagulation of the latex of hevea when 

this is left in contact with the air. The observations indicate that 
coa"ulation is brought about by an enzyme (probably a protease). 
Aua-robic decomposition occurs in those portions which are out of 
contact with the air, and evidence has also been obtained which 
indicates the presence of an oxydase, to which the name, hevease, is 
applied. 

A fourth factor in the coagulation process consists in $robic 
liecouiposition, which occurs in the later stages, and gives rise to an 
alkaline mucus which causes the latex to become milky. The 
relative importance of these four independent processes depends 
verv largely on the conditions under which coagulation of the latex 
occurs. H. M. D. 

Herbage Studies. IL Variation in Lotus Corniculatus and 
Trifolium repens (Cyanophoric Plants). Hknry E. Armstrong, 
E, b'’BANKnAND ARMSTRONG, and Edward Horton {Proe. Roy Soc.^ 
1913, B, 86, 262 — 269). — It is established that in addition to the 
common widely distributed cyanophoric form of Loins corniculaUis, 
a botanically indistingifishable form exists, in which the power of 
producing the cyanophoric glucoside is all but suppressed. Lotus 
major is uniformly cyanophoric. The normal form of L. eornicur- 
hins contains both glucoside and the correlated enzynie, a second 
form is rich in enzyme, but contains mere traces of the glucoside, 
whilst in the third form the amount of both glucoside and enzyme 
is very small. 

The conclusion is drawn that the above differences are due to the 
presence or absence of definite factors rather than the consequence 
of the operation of special conditions of environment. 

iVhereas cultivated white clover {Trifol'tnni repens) is without 
cyanide, wild white clover always contains a cyanophoric glucoside. 

The determination of the enzymic activity of a number of speci- 
mens of Trifolium repens showed that all were moderately active 
towards salicin, but that the cultivated variety alone was practi- 
callv without action on linamarin and prunasin. 

The hearing of the chemical peculiarities of the two types of 
clover on their value as food materials is discussed. E. F. A. 

Chemistry of Peat Moss (Sphagnah Josef Teele {Ber. deut. 
hot. Ge.-f., 1913. 31, 74 — 77). — When Sphagnum papilBswn is oxidised 
with hydrogen peroxide a substance soluble in sodium hydroxide 
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solution is obtained, whicli becomes insoluble when precipitated 
with acid and dried. Formic acid and ammonia are also formed. 

Sphagnum dissolves almost completely in hydrochloric acid con- 
taining antimony trichloride. Ammonia is liberated, but no mctliyl. 
amine could be detected. H- HI. 

Qlucosides and Oils of the Primrose, A. Gokis, M. Jl.cscmy 
and Oh Vi.sciikiac (OAcm. Zmitr.^ 1913, i, 310 — 311 ; from Bull S'ci 
PImrmae.ol., 1912, 19, 577—598, 648—670; ITiss. hid. Her. Rowe- 
Bwtnmdjils, 1912, 6, 3—73. Compare A., 1910, ii, 63).— The ernjp, 
(^lucosicles which form about one part per thousand of the roots oi 
rrimuin offiriiinlis may be separated by fractionation from a, 
niixture of ctlivl acetate and alcohol. Primverin (I), CpoHosOjg, m, p, 
206° (corr.), [a]„ -71°o3', yields on hydrolysis with dilute acids, 
mclhvl S CjH.oOj, m. p. 49°, which develops a 

violet-red colour with ferric chloride, and two molecular proportions 
of monoses. The enzyme priinverase, however, produces the biose, 
■pnmfrrc.ie, C„H.oO„' m. p. 209—210°, which exhibits miilliiota. 
tioii; [o]„ -t-23°l'', -■2°3' after twenty-four hours (1'846 gr.ains in 
75 c.’c, H.,0), -t23°ll', -3°17' after twenty-four hours (1’35 grams 
in 26 c.c.'of water). It reduces Fehling’s solution (0-0673 gram = 
77 mg. Cu), forms an osazoiie in light yellow needles, m. p, 
204—207°, and contains a pentose, apparently in combination with 
a hexose. 


CO.^Me 


OMe 


O.Me 


( 1 .) 


COjMe 

\/ 

( 11 .) 


Primulaverin, CeoH,^0,3,2H.,0, m. p. 163° (corr.), [tt]n - 66°65', 
yields on hydrolysis the same sugars and metht/l m-met!>oa:j/saUei/l- 
ate, mixed with methyl /3-mcthoxyresorcylate, It has not yet been 
obtained pure, but the true primulaverin would have the 
formula II. 

The ethereal oils of the primrose root contain the above esters, 
whilst the oil from the flowers contains, in addition, over 10/» of an 
unhydrolysable substance. J ■ C. . 


Willow Bark. I. Gkokgei Georgevitsch Povar>{1n and 2 V. 
Barabanov (■/. lines. Pkys. Chevi. Soc., 1913, 45, 267 — 271). — The 
authors have examined the barks of a number of willows, including 
hybrids, with the object of classifying them according to their 
chemical reactions. Tannides of two distinct types occur in tlie 
barks (see following abstract). T. TT. P. 

Willow Bark. II. Georgei G. Povarsin and N. Shluavlkv 
(/. Rus.'i. Phys. CUm. Bog., 1913, 45, 271—283. Compare preceding 
abstract). — The bark of the hybrid willow, SolLr alha x S. 
contains, in addition to phlobaphens, two tannides Avhich are dial- 
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3 ^terised by their reactions with ferric chloride and with ammonia- 
ial copper sulphate. The tannide of S. alba is a tarinoside, and may 
separated from that of S. viminalis, which contains free sugar, 
pv its dilferent sohrbility in a mixture of methyl alcohol and ether, 
plje former gives anhydro- and oxy-phlobaphens, and it contains 
protocalechuic acid, whilst the tannide of A'. vimuialiH contains 
f .j-orrallol, but the principal decomposition products are phlobaphen 
sugar. T. H. P. 

Manuring of Cultivated Plants by means of Carbon 
Dioxide, Adolph Hansen {Ghm. 2enir., 1912, ii, 2135; from 
WdurMi. Rundsch.^ 1912, 27, 547 — 550). — It was noticed that the 
vei^etation in the neighbourhood of a natural carbonic acid sjjriug 
Wits particularly fine, and the administration of carbon dioxide to 
cultivated plants is found to increase the dry weight considerably. 
It is suggested that the gas is loosely combined with tlie chlorophyll 
ill the same way as oxygen is united to the pigment of the blood. 

J. C. W. 

Importance of the Potassium in Felspar for Plante. 
Edwin Blanck {J. Landw., 1913, 61, 1 — 10. Compare ibid., 1912, 
60, 97). — Pot experiments in which oats wore manured with various 
potassium minerals. Previous results, indicating that the tubes are 
more suitable as sources of i)otassiuni for plants, arc confirmed. 

Plagioclase gave much better results than inicrolin and ortho- 
clasc, whicli were almost without effect. N. II. J. 51, 

History of Maize Sugar. Pn. de Vilmouin and Ferdinand 
Lkvallois {Bull. 6'oc. ckim.y 1913, [iv], 13. 294 — 304). — The authors 
give an extensive review of the efforts which have been made to 
extract a crystallisable sugar from maize on the industrial scale, 
special reference being made to the work of Pallas and to the recent 
investigations of Stewart and of Heckel ((.'ompL rend., 1912, 155, 

m). 

A series of experiinenU have been made on maize from Verrieres 
iind from Antibes, the conditions, however, being rather unfavour- 
able. Til tliese circumstances, the juice from maize from which 
the cars had been removed during growtii was found to contain 10‘i’b 
of sucrose, whilst a greater proportion could be extracted from 
sugar maize. From the industrial point of view, the extreme 
rapidity, both of formation and of decomposition of sugar in maize, 
coustitutes a serious difficulty, which, however, could possibly he 
obviated to some extent by the systematic cinploymont of different 
varieties of maize. II. W. 

Respiration and Metabolism in Ruminants. Nathan Zuntz, 
Richaro yon der Heide, Klein, I. von 51arkoff, Flrst von 
Bsciiandiert, and Djadkow’ {Landw. 1913, 79-80, 

781 — 814). — The utilisation of foods by cattle varies according to 
the mechanical condition of the mixture, and the same food will 
give different results when given in conjunction with other foods. 
An experiment is described in which potatoes were compared with 
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the corresponding amount of potato slump to which starch vras 
added to replace that which had been lost ; whilst malt and yeast 
were added to the potatoes. Although the two foods had practically 
the same composition, the results with starch were essentially 
different from those with potatoes. When starch is given in con- 
junction "with hay, tiie crude fibre, protein, and fat are digested in 
diminished amounts. In the case of the non-nitrogenous extract 
the amount in the fseces was diminished by the starch. This does 
not, however, indicate better resorption, as there is no doubt that 
the extractive substances were lost by fermentation. The com- 
parison of food and fseces is misleading in the case of ruminants. 

It is desirable in feeding experiments to estimate the amount oi 
oxygen utilised as well as the amounts of respired nitrogen and 
carbon dioxide. A method for estimating the oxygen is described. 

The various estimations in respiration experiments should be 
made at short intervals. 

Methods for investigating the fermentation processes of the 
rumen are discussed. N. H. J. M. 

Employment of Dialysis in the Estimation of the Oxi- 
dising Power of Soils. Josef Konig, Julius HASESBliuMEii, ami 
K, Glenk {Landw. VtT$uciiS’Staty 1913, 79-80, 491----D39). — Several 
soils were subjected to dialysis, and the amounts of organic matter, 
calcium, magnesium, potassium, phosphoric acid, and sulphuric acid 
in the solutions estimated. It was found that soils which were 
heated at 150° yielded considerably more soluble matter than soils 
which had not been heated; similar results, but less marked, were 
obtained with soils dried, under reduced pressure, at 95 — 98^, 
Clearer indications of the changes which soils undergo when heated, 
and even when air-dried, were obtained by estimating the electrolytic 
conductivity. The results indicate that in the ordinary drying of 
soils the colloidal state is in part destroyed. 

The amounts of carbon dioxide produced in six different soils, 
and in the same soils with small amounts of dextrose and nrefi 
respectively, were estimated daily for three weeks; and at the end 
of the experiment the amounts of ammonia and nitrates and the 
numbers of bacteria were estimated (compare Hutchinson and Marr, 
A., 1911, ii, 430). As regards nitrification, the urea was almost 
completely nitrified in the loamy soil, whilst the clay soil showed 
very slight nitrification. Addition of dextrose considerably increased 
the number of bacteria in all the soils. Electrolytic conductivity 
was increased by urea and diminished by dextrose. 

The results of pot experiments with oats showed that heating the 
soil at 95 — 98° in a vacuum increased both the total growth and 
the mineral constituents. Addition of dextrose and gum arable to 
loamy sand and loam diminished the yield of grain and straw. 

N. H. J. M. 

Colloidal Substances in Soil Solutions. Production of 
Soda in Soils. Alkali and Salt Soils. K. K. Gedkoiz 
Zmtr., 1913, 42, 76 — 79; ixom J. exper. Landw,, 1912, 13, 421).— 
The amount of colloids in soil extracts (except alkali soil extracts) 



VEGETABLE PHYSIOLOGY AMD AGRICULTURE. 


i. 579 


found to vary from 0*0018 to 0*0200%, and in Russian arable 
from 0*0058 to 0*0147%. The dry matter dissolved by water 
^ciounted to 0*0385 to 0*0591%. The coagulation of .such small 
amounts of colloidal substances can have very little effect on the 
livsical properties of the soils; and the changes brought about by 
frost electrolytes, and liming, etc., are attributed to their influence 
on gubstauces mechanically suspended in the soils, especially the gels. 

In the case of alkali soils the total colloids, mineral and organic, 
varied from 0*0990 to 0*4494%; in such soils coagulation of the 
colloids may influence the physical properties of the soil. 

]n typical alkali soils, nearly free from chlorides and sulphates, 
the amount of soda in successive extracts decreases much more 
slowly than would be the case if only pre-e.xistiiig soda were dis- 
solved. Id. alkali soils containing much sodium chloride, but little 
sulpha'ts, alkalinity begins only after some of the chloride is washed 
out. 

A loamy, black soil, treated with sodium chloride and calcium 
carbonate, failed to yield appreciable amount.s of so<hi, and only 
small amounts were produced by treatment with sodium sulphate 
^nd calcium carbonate. Under the combined influence of sodium 
chloride and sulphate, alkaline, dark-coloured solutions were 
obtained after the removal of most of the chloride and sulphate; 
ill presence of calcium carbonate the soil yielded sorla. The con- 
cluBion is drawn that the soda is produced from zeolites. The 
production of soda is hindered by excessive amounts of sodium 
chloride and sulphate. N. B. J. 

The Fertilising Action of Sulphur. A. De>!olon* {Compt. rend., 
1013, 156, 725 — 728). — Further experiments with .culplinr (compare 
A., 1912, ii, 382) show that it can act as a useful addition to farm- 
yard manure as a fertiliser, but that its action diminishes and 
vanishes in the presence of a large amount of organic and niiueral 
fertilisers. Potatoes benefit most by the addition of sulphur. On 
light lauds it has an injurious effect on cereals. Addition of sulphur 
in amount equal to the nitrogen supplied has given the same results 
as a complete mineral fertiliser. The fertilising action of the 
sulphur is due (r/) to its action on the soil bacteria, (b) to its pro- 
gressive transformation into sulphuric acid. W. G. 

[Manurial] Action of Different Forms of Nitrogen. W. 
ScH.NEiDEWiND {Bled. ZeiHr., 1913, 42. lOl — 110; Irom Ar^‘. 
Lnndiv.-ges,, Heh. 217). — Pot and field experiment-^ on tiie action of 
sodium and calcium nitrates, calcium nitrite, ammonium salts, 
calcium cyanamide, and urine. On the whole the best results were 
obtained with sodium and calcium nitrates. Aminoiiiiim salts were 
not regular in their action; in one case, both on dry and wet soils, 
ammonium salts gave belter results than nitrate. Both with onts 
and potatoes, nitrates and ammonium salts gave the same results. 
Calcium cyanamide acted most favourably when applied in the 
autumn for winter cereals. Urine was unsatisfactory both on light 
and loamy soils. The effect of calcium nitrite was variable. 
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The application of large amounts of manure to light soils in tl,e 
autumn is useless; aiuinoiiiuin salts and calcium cyaiiaiiiide 
however, be .applied to soils of better quality. N. H. J, i]. 

Influence of Ammonium Sulphate on the Phosphate 
Manuring of Oats. Kiihaud A. Mitschekuiuh and \V. Siiiheh, 
MACHER {Landw. Vtrmichs-StaLf 191.1, 79-80, 71 96). Addition o[ 

ammonium, sodium, aud magnesium sulphates considerably increased 
the solubility of the phosphoric acid of di- and tri-calciuin plios- 
phates, whilst in presence of calcium phosphate the solubility i; 
diminished. 

The results of vegetation e-Tperiments, iii whicli oats were 
manured with di- and tri-calcium phosphates, showed that tin 
addition of small amounts of ammoninm sulphate increased tlit 
amounts of jihosphoric acid assimilated even in presence ci mn- 
siderable amounts of soluble salts which would be acting in the 
same direction. . 

In the case of superphosphate and basic slag, addition of 
aiiimoniuiii sulphate was without effect on the assimilation of tlie 
phosphoric acid by oats. N’. H. J. M. 

Manuring with Sodium Salts. Bernhard Schulze (ZT/cftc, 
Virsuds-Siat., 191.6. 79 -80, 431-448). - Sodium is utilieed by 
plants, and may take the place of iiotassium to a certain extent. 
The sodium of sodium clilorido is taken up by plants witli great 
rapidity ; aud, as it is not absorbed by soils to the same extent as 
potassium, its rnanurial action lasts longer if not washed out oi 

the soil. . 

Whilst potassium salts decompose sodium zeolites in the soil, 
sodium salts have a veiy slight action, if any at all, on potassium 
zeolites, N. H. J. M. 


Lime Rich in Silica an Manure. Heinrich lu.MENDonrF 
llandw. Ve>-mc/u>-Sla(., 1913, 79-80, 891-901).— Different soils 
were rubbed in a mortar with lime and water, and then put on to 
glass plates to dry in order to ascertain whether any liardemiiE 
of the soil takes place owing to the presence of silica. The Imie 
employed contained from O'OS to l9-r)l% of soluble silica (Portland 
cement). The same soils were treated with water alone for com 

parison. , 

The results showed that no liardeniiig of the soil takes plact 
when lime containing large amounts of soluble silica are employed 
fiydrated silica may itself have a favourable effect on the soil t; 
increasing its absorptive power. N. H. J. M. 
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Composition of Mineral Oils of High Boiling Point. I. The 
Viscous Components of Mineral Oils of High Boiling Point. 

Maucusson’ Zeit.y 1013, 37, 533 — 534). — Previous 

invo'tigi^tiotis {ihid., 1911, 35, 729) have shown that the more viscous 
poition of mineval oils (naphthenes, polyuafilithcnes, paratlias, and 
olelincs) is that, which do8.s not react with formaldehyile and sulphuric 
acii-l, wliilst the reacting portion (benzene derivative<, unsaturated 
iiapluhene'j and terpeues) is comparatively mobile. ParalEus have 
isuiail viscosity, wliilst that of naphthenes i.s greater than that of 
piraOIiisof the same inoleoulav weight. The viscosity of mineral oils 
therefore be attributed to the pre.-^ence of pavallin.s. This i.s 
coiiBimod by the fact that tlie viseosity of lubriciitiiig oils can be 
rois'^cl by removal of solid paraffins and lowered by their addition. 
Olefines are pre.sent in too small amount to e.^ert a distinct effect on 
the vi'cosity, so that the diminution in viscosity effected by treating 
oi]> with fuming nit-ric acid at - ID^ must he attributed to the 
ik-nruction of polynaplithcne.'^. The visco.dty mu.st thorefore be due 
to the [U’csenco of naphthenes and polynaphlhem;.s. 'fhe former are 
iiiaiiily present in the portions distilling below 300', s(» that in oils of 
high b, p. and high viscosity, the cliicf situratoJ hydrocarbons are 
polyitfiphtheues. Tliis i.s confirmed by analysis of a heavy Russian 
itiiU'hinc oil, whicli, before puriticatiou, contained C — 85‘79% and 
11= 12-78 '';t, whilst after treatment with formaldehyde and sulphuric 
iicid, the figures obtained were 0~85'4l%, H=13'07'''j, which corre- 
^ipciiid with the result^ to be e.'ipected from a mixture of condensed 
iwjihtheDe.s. Ftirilier contirmition is found in the high molecular 
weight of machine oils, whicli ranges from 300 to 400 with a mean 
value of about 350, corresponding witli compounds coutainiog 
twi'iuy-tive atoms of carbon in the molecule. 

Highly viscous oxygen compounds are pre.sent in iiearl)' all machine 
oil', tjiit, generally, in such siuill amount lliat their effect is 
iacoii>ider.il>ic. 

The jo-evsent communication deals only with machine oils. Cylinder 
oils are under invesligatiou. H. W. 

Composition of Mineral Oils of High Boiling Point. II. 
Components of Liquid Paraffin and their Behaviour towards 
Aluminium Chloride. Julius Maucussox and C. Viklita [Vhe.\ii. 
2tit, 37, 550—553). -The so-called liquid paraffin is generally 
'^;s'U'ded as a mixture of liquid liydrocarbou-s of the paraffin .series. 
Ih;.' view, however, appears improbable, since the substance is usually 
ootdiiied from Russian oils which are comparatively poor in such 
liViivocaiboii.s, 

Two spp.'imens uf liquid jKirallin were employed, hiving 0'8S27, 
K-' T4797, T479y, specitic viscosity at 20', 23 0, 29 i), 
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fain +2-13, 2-."5, respectively. The density and refractive inJcs 
indicate that hydrocarbons of the paraffin series cannot be the imi,, 
components of the mixture, whilst ultimate analysis points to the 
presence of polynapbthenes. ^ . -i. 

In order to decide whether the optical activity is attributable to 
fsopaiaflins or polynaphthenes, a specimen of liquid ^ paraffin was 
fractionated under gie.atly reduced pressure. Density, viscosity, 
refractive index, and optical activity were found to increase will, 
increasing b. p. of the fraction. Since the fraction, b. p. 256—377 
4 mm., was completely liquid and only yielded a trace of precipitate 
when cooled with alcohol-ether to - 30°, it appears improbable that 
isoparaffins can be the cause of activity. This is confirmed by the 
results of an nlliniato analysis, and further by the fact that optica! 
activity is not lost when liquid paraffin is subjected to energetic 
treatment with fuming niiric acid. Activity must therefore be due to 
the presence of [lolvnnphthenes, which is in accord with the observa- 
tiou of Bushong and Hniaphrey {Chein. Zuit.j 1912, 36, lIo9) that 
optically active naphllienic acids are present in mineral oil. 

The optically active constituents of liquid paraffin are stable towards 
fuming sulphuric or fuming niiric acid, but are readily inactivatefl 
by aluminium ehloriilo. 'When a solution of liquid paraffin in carboa 
disulphide wa.s healed on the water-bath during three hours with 
aluminium chloride an<l the residue left after removal of the solvent 
wa.s extracted with light petroleum, a colourless oil was oljtained, 
which possessed fimhle optical activity and considerably lower density, 
refractive index, and visco.sity tlian the original material, Fioia that 
portion of tlie reaction product winch was insoluble in light peti oleiim, 
a viscous, brown .substance wa.s olitaiued, solutions of which were too 
deeply co'loure.l to permit polarimetrio obsorvation. In the absence of 
any solvent, similar inactivation was observed. bVith light petroleum 
as solvent, however, tlu; recovered oil had nearly tlio same properties 
as the original specimen. 'I'ljis difference is probably attributable to 
the fact tbai the yellowisli-while additivo product formed from liqiitl 
paraffin and aluminium cldoride is practically insoluble in hgi't 
petr oleum, whilst it i.s appreciably soluble in carbon disulphide and 
also in liquid paraffin, lu tire first case, therefore, the liquid paralhii 
becomes practically protected from further action of almmmuiii 

chloride. j , t 

Filially a series of e-Nperiiuenfs lias been performed on the action a 
aluminium chloride on dilferent optically active substances di-ssolved 
in carbon disulphide, Camiihcr and castor ml wore not affected, houii 
oil, oil of turpentine, cholesterol, and the unsapomfiable portions ol 
wool grease yielded black masses from whicb optically 
products wero extracted by light petroleum. 

Structure of Acetylene. Albert P. M.vthkws (J. 

Ch^vi 1913, 17- 320—321. Goiirpare this vol, ri, 494).— ilie “. o 
number of valencies in acetylene calculated from the critical dala bj 
the author'.s formula is_ten. The foruuil^f jeetyleue at its cii a' 
[lOint IS therefore 11 1.'— G H, and uct G G ll,- r. 
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preparation of i3y-Dihaiogen isoPentanes by the Chlorina- 
tioD of /3-Halogen taoPentane. Badische Aniliv- ife Soda-Fabrik, 
257600). — When the vapours of monohalogenated tertiary 
isopentanes are treated with chlorine (or bromine), they readily furni.sh 
a satisfactory yield of the technically important /3y-dihalogen iso- 
pentanes, and the preparation of y3y-dichloroi«opentane, b. p, 60'’/ 
50 inTi)., from /3-chlorotsopentane is described. F, 31. G. 31. 

The Preparation of Carbon Tetraiodide. }>Iarcel Lantexois 
{^Cotnpi- 1013, 156, 1385 — 1387). — -A critical study of the 

rarioii.s methods recommended for the pvep)aration of carbon tetraiodide 
(compare Spindler, A., 1886, 434 ; Moissan, A., 1851, 1420 ; K^obineaa 
and Kollin, A., 1895, i, 123). The author adopts .Spindler’ .s method, 
but prefers to replace the calcium iodide with lithium iodide, which gives 
A very pure product on lieating it with excess of carbon tetrachloride 
in a vacuum in a sealed tube at 90 — 92-' for five clays, The best 
solvents for carbon tetraiodide are benzene, acetone, and carbon 
disulphide. '\V. G. 

Higher Tertiary Alcohols Derived from Palmitic and Stearic 
Esters. Huuii Ryan and'rnotAs Dillon {Proc. liojf. Irkk Acad., 1912, 
i)’, 29, 235 — 245). — A series of tertiary alcohols has been prepared by 
the action of Grignard's reagents on e^U'V.5 of palmitic and stearic 
acid. The latter were readily obtair)cd by tlie addition of a few 
c,c, of concentrated sulphuric acid to .a hot. solution of the acid in 
excess of the requisite alcohol, the yields in every case being more than 
of the quantity theoretically obtainable. Tlie following esters 
TTei'fi obtained in this manner; methyl paltulta^e, needle.s, m. p. 28^^; 
ethyl palmitate, long ueedle.s, m. p. 2R2'; n pro/W ydmitaic,, needles, 
m, p. 18‘S — 19*2'^; methyl .stearate, Ileedle^, lu. p. 38'’; ethyl .stearate, 
Lcedlo-s m. p. 31"; w-propij stearate, prisms, m, {j. 

For the preparation of torti.ary alcohol?., the .solid tnter was added in 
?m!\ll portions to an ethereal soiiuion of tiie nece.'sary (irignaid's 
reii^jeot. Ihore were tlins obtained : dinitlh^d j>"'da'b‘.C'ilcaThiiiol, 
needles, m. ]>. So-’; diethyliieniadccidcarbiiKjl, curved needles, 
m. p. o4— 33'’; diphe/iylpentwlecjilcarbinol, pii.'Dis, m. p, 47 — 48"; 
iimihi/lhe)>t((iIec^/c<irhiiiol, needles, lu. p. 44 — 45 ; die(h\flheptadtc.yl. 
’'jirhiuvl, needles, m, p. 44 — 45’; diirropidhcptadtcyhxrrhinol, needles, 
111 , p. 2vS — 30’’; diplinii/lhf.pt'idecylcafhiuQl, hong, curved needles, m. p, 
ij'V. The action of an ethere;il solution of iii.ignesium naphthyl 
bromide on uiethyi stearate led to the formation of nopKOojl keptadeci/l 
hlo'na, m. p. 55'. 

dhelhylhcpladecyJcuTliinyl acetate was obtained as an oily liquid, wliich 
i-olidiried wlien pl.aced in iced water, by the action of acetyl ciiloiide 
on diethylhept.adecylcarbinol. 

Diuiethylpentmlecylcarbinol, when heated on the sand-bath with 
f-O'liuru acet.ite and acetic anhydride, yielded a inixluie of the corro* 
•'•'poiidiijg acetate and unsaturated hydrocarbon. A similar result was 
0'»taiiiG(l svitli dietiiyllieptadecylcarbinol. 

Diuiethylbeptatlecylcaibiuol was appareiiilv not allected \sTieii heated 
puta.sh-liine .it 25U". At oOU'', however, uusatuiateu substances 

/• ;• 2 
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were produced, but no evolution of hydrogen was observed, Bipbenvl- 
heptadecylcarbinol similarly yielded unsaturafced substances at 300- " 

H. W. 

Basic Properties of Oxygen. II. Otto Maass and 
MuIktosu {J. Amer. Chem. O’oc., 1913, 35, 535 — 543). — In an eurliej 
paper (A., 1912, i, 825) it has been shown that the compounds forpied 
by the imioii of halogens or halogen hydrides with oigariic substances 
containing oxygen differ in many re.spects from Tuolecular aggregates 
containing water or alcohol of crystallisation. In order to asceitaii) 
whether such compounds exist in solution, conductivity determination* 
have been made of the two-component systems of hydroehloiic acii] 
with ethyl and methyl ethers and with ethyl and methyl alcohols ovoi 
the complete coDcenlration range at -89°. The results are compiiod 
with the ireezing-point curves of tlm different systems. In the case of 
methyl ether, two compounds are formed, namely, MejOjHCl and 
i^IegO,4HCl (?). With ethyl ether, three compounds are produced; 
EtjO,HCl, m. p. -92°; El20,2HCl,m. p. - 88°; and Et^O, 5)101, ui, p, 
- b9°. Methyl and etl>yl alcoliols o.»ch yield only one compound 
namely, ileOH,UCl, lu. p. -62°, and KtOli.HC!, m. p. -G5°. Xlje 
conductivity curves indicate the probability ot the existciice of 
compounds in solution. E. G, 

A Derivative of Qumquevalent Tungsten. Autiiur Fisl'iiek 
uud Louis MiCiUKLS {ZeU6ch. anory. Chem., 1013, 81, 102— llo, 
Compare (his vo).^ ii, 513). — The electroly.sis of a solution of tiiogsUm 
bexarhlorido in absolute alcohol gives at the platinum cathode a greeu, 
crystalline compound, C^ 11 ,^ 05 CI. 2 W. it is decomposed by hot alcohol, 
but may be recrystallised Iroin a mixture of alcohol and chloroform ai 
60°, cooling ill ico. The compound forms bright green leaflets, with 
metallic lustre and slight fiuoi tscence. It is slowly decomposed by lioi 
water, yields the blue oxide when strongly heated, and gives the 
iodoform reaction. More than two-thirds of the carbon is evolved ul 
heating in the form of ethylene. Oxidation with pormangacaio 
indicate.? that the tungsten is quinquovalent. The reactions iudicait 
the composition WClo^OEt)^, but the molecular weight is double tbb, 
and the exact constitution is uncertain. C. H. D, 

Catalytic Actions of Colloidal Metals of the Platinum 
Group. IX, The Hydrogenation of Egg-lecithin. Caiu, Paal 
and HKEMA^N Okuaik {Jkr., 1913,46, 1297 — 1304), — As in picviuiis 
experiments witli certain fats (A., l'JU8, i, 599; 1909, i, 358), so also 
it has been found possible to reduce egg-lecithin to a crystalliiib 
substance. IMcrck’s reddish-brown, wax-like cgg-iocitliiu had the 
iodine value, 55 '3, but lb© volume of hydrogen absorbed in presence 
of colloidal palladium in 90% alcoholic solution was higher thaii this 
value would predict, being about 59 c.c. instead of 48'4 c.c. per 1 
The hydroUciihin partly separates from tlie sohitioii, and may be 
recrystallised from chloroform and acetone as a white powder which 
siuter.s at 83 — 84°. On hydrolysis with barium hydroxide, it gave 
glycerol, phospboji-^ acid, and choline, which was ideutilied as t-be 
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aurichloride, whilst the fatty acids recovered from the soap were 
found, after fractional crystallisation, to contain chiefly stearic acid, 
which would arise from the unaaturated Cj^-acids of e^'g-Iccithin. 
The presence of small quantities of acids of lower molecular weight, 
probably myriatic, decoic, or lauric acids, showed that the substance 
and consequently the starting materia) were not quite honiogenoous. 
Egg-lecithin is, however, chiefly a palmityl-linolyl-lecithin, and the 
anidysis of the hydroleeithin agreed fairly well with the 

formula of a palmityl-stearyUlecithin. ' J.‘c. W. 

Uranyl Formate. GaaTOJi Courtois {Hull Hoc. cUm., 1913, [iv], 
13, 449— 454).— The properties of vimwjl 

which is obtained in non deliquescent, yellow octahedra by digesting 
the hydrated oxide, UOj.HjO, with dilute formic acid at 80^, are very 
ditferent in many respects from those <lesctLbed by GEchsner de 
Coninck and Ptaynaud (this vol., i, 333). Wlien crystallised from ice 
water, it still contains I H^O, and it is not dehydrated by prolonged 
sojourn in a vacuum desiccator. When dried iti thi.s manner, it is 
stable up to 100'’, loses water at 150^, l>ut al‘o formic acid. A moist 
sample loses water and formic acid at 100’, and becomes insoluble. 
The solubilities are in water at I.")’, 4-9% in methyl alcohol at 18®, 
only slightly soluble in concentrated formic acid or alcohol, insoluble in 
other organic media. 

The concentrated .-solution slowly deposits a hmk salt in the cold 
and dark, quickly on boiling, in t.lie form of yellowisii-wbitc, truncated 
prisms of the composition (HCO)olj4>.,,lT.d, U(>3,-!{,>0. Prolonged 
boiling with water results in the acid, UOj.II.A When exposed to 
light for some time, dilute solutions of the formate gradually depo-sit 
this basic salt mixed with a .small amount of a violet hydrate of 
uranoso-uranic oxide. Kven in methyl alcohol no brown uranium 
oxide was obtained, but the above violet subv>tance, which was trans- 
formed into the pale yellow oxide, li 02 ,'" 21 I.> 0 , in the air, and into 
the yellowish-white acid, IJOj.H/), on boiling with water. 

J. C. W. 

Molecular Association of Acetic Acid. Kmilk Baud {Bull. 
boc, chim., 1913, [iv], 13, 435 — 438). — According to the surface 
tensioi measuroments of Uanisay and Shields (A,, 189 f, ii, 179), acetic 
acid exists in double molecules at the ordinary temperature, fhi.s was 
found to be the case when the acid is mixed with some organic solvents 
(A,, 1912, ii, 233, 331, 1147), and is again continued by cryoscopic 
measurements in nitro- and chloro-bouzonc. The fact holds good even 
for sti'ODg solutions, from wliich it follows that the pure acid is 
biraolecular, and that the solvent has no associating inliuence in these 
cases, 

Eormic acid, however, like water, has a dissociating effect and the 
unmiolecular value is obt;iined. The freezing-point curve for mixtures 
of the two acids does not indicate the formation of a compound, but it 
IS assumed that combination dues take place, since the heat absorbed 
ou mixing the two substances is much lesstlnin the. heat of di.ssocialion 
of the double molecules. An equilibrium between tlio double molecules 
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and the mixed molecules, (CgH^02).2 + (CH202)2 ~ 2(C2H^O2,C]r,0.:i, 
would require that in a dilute solution of acetic acid in formic aej'j 
the acetic acid molecule would produce two molecules of the mixed 
acid and cause an exce.ssive depression of the freezing point, lcaclii_,g 
tlierefore, to the unimolecular value for the molecular weight. 

J. C, \Y, 

Margaric Acid and its Relations to Palmitic and Stearic 
Acids. Robeiit F. Ruttas {8;/i Inter. Cong. Appl. Chevi., 1912, 25, 
431 — 442). — The history of margaric acid i.s related, a method of 
preparing the acid by the Orignard roaclion is described, ami rho 
chief constants of the acid arc recorded in comparison with tho?e of 
palmitic and stearic acids. 

When cetyl iodide is tre.atcd with magnesium in ether, in presence 
of iodine as a catalyst, micaceous crystals of the organo-magtiednin 
compound separate. If the mixture is then treated with carbon 
dioxide, a luixlure of ditriaconlane and margaric acid is formed, the 
yield of the acid being oO'V, of tho theoretical under the best comlitioD,^. 
which include tlie use of dry reagents throughout the operations. A 
method for tlie separation of the hydro(arbon and acid is described, 
Margaric acid crystallises in colourless, bulky, shining plates, meltf: fii 
59.9_60° (con-.), and solidities at bS-S'\ Tt has D 0-8532 at h 
melting point, »= 1-4342 at 60\ and the coclBcient of expansion is 
6'65 xl0‘‘ at 60—80^. The following quantities (grams) dissolve ir 
100 grams of dry alcoliol at the tempeniUires named : 0*-^, 1‘53 ; 5-4t 
2-42; 10^^, 4-12; 15°, (>-T2; 21°, 13-4; 28°, 32*14. Methyl margarate, 
m. p. 29°, forms waxy scales. Kthyl margarate, m, p. 27‘5°, cry^al- 
lises in waxy plates. Ethgltne imtrgarohydi'in, in. p. 53'2°, form^ 
pearly scales, and elhyUne dinuirgarale, m. p. /0'4'^, glistening phitoi*, 

T. A, H, 

Saponification of Triglycerides. Julius Mbykr {Vheui. ZeiL, 
1913, 37, 541— 542), — The author criticises the experiments of 
Fortini (A., 1912, i, 826) on the saponification of triolein with alkali 
hydroxide in alcohol. Tho latter found that the curves obtained by 
plotting (1) quantity of triglyceride hydrolysed against lime, or 
(2) acetyl number against time, were composed of three piU’ti 
corresponding with (o-) formation of diglycerido ; {h) formation or 
monoglyceride, and (c) formation of free Fatty acid. 

According to the author, the amount of alkali consumed is not a 
mea.sure of tho quantity of triglyceride sapouilled, since a portion of it 
is used in decomposing di- and mono-glycerides (comparo Ivellner, A,, 
1909, i, 357, 548, 759). Also, by plotting alkali consumed against 
time, a continuous curve is obtained in the saponification of tiiacetiii 
in homogeneous solution by 0*01 and 0*02A potassium hydroxide 
(Meyer, A., 1909, ii, 803). Further, the determination of the acetyl 
number after definite intervals of time is not a satisfuclory methods, 
following che course of the reaction, since, particularly with tb? 
nnsaturated oleic acid and its glycerides, this number depends girath 
on the conditions under which the determination is executed, iiml 
further complicated by the decomposition of the triglyceride into oleiu 
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ftate glycerol occiin'ing with intermediate formation of di- and 
^^orio <’iycerides (compare Krcmann, A., 1905, ii, 630; 1908, i, 120; 
Fiinto'^and Stritar, 1908, i, 499). H. W. 


The Behaviour of Paints Under the Conditions of Practice, 
;(;ith Special Reference to the Aspersions Oast on Lead 
paints. Henry E. Armstrong and 0. A, Klein (/. ^oc. Cham. Ind., 
1913 32, 320 — 331). — This communication is, to a groat extent, critical 
find polemical against the work of Baly {TIih Oil and Colour Trades 
'journal, 1911, 1518; A., 1912, i, 533), and the report of Breton 
in connexion with lead paints. The experimental part deals with the 
formation of volatile products from lin.toefl and other oils and the 
ordinary materials used in making paints, and wirh the test for lead 
in the volatile products, if any, from paint uiaterials. The leaf of the 
common slirub, Aucuha Japonica, or the .‘^potted Japancfo lavu’id, is 
used as a test for volatile products, in the presence of which it blackens 
more or less rapidly. 

The conclusions arrived at are : The vapour.'; produced during the 
drying of white-lead pa.stos and paints do not cinitain lead, The 
vapours given off as paints dry coiisi.st of tui’|Tentine for the most part, 
tiK'Clher with oxidation prodvicts of the oil ; the latter arc common to 
piurits generally containing oil so tieated that it will dry. The oxida- 
Liou products formed from the oil during drying are harmless under 
the conditions of practice. The toxic effects sometimes experienced 
from drying paints are to bo ascribed to turpentine ; in many cases 
effects which have been regarded as due to lead-poUoning are attribu- 


table to other causes, especially to 
the nsc of lead compounds arc 
dangers. 


.lu ptruun*'. • lie u<i.i»gei.> iiuLcuuiijg 

onlv the well-known mechanical 

T, S, B. 


Cerebronic Acid. II. PncEBUS A. T.evenf and C. J. West 
(/ Biol. Clmn., 1913, 14, 257—260. Compare A., 1912, i, 930).— 
Previous work indicated that I'erebronic acid ha^ the structure of an 
a hydroxypentacosoic acid; on reduction the acid formed a hydro- 
carbon, m. p. 54— 57A According to Kraff't and Marie, n-peiitacosme 
has 111 . p. 53 5 — 54T The expennients were roneated with a larger 
supply of material, and tho melting point cuiie out at t!ie latter 
fiiinre. By reduction of the acid, , obtained by o.xidaiion of 

cerebronic acid, a hydrocarbon, melting at 51 — o~ , was obtained, which 
is the melting point of normal tcliacosane. Cerebronic acid is a 
a hydroxy-ti-pentacosoic acid. 

Ace.ti//cerebronic acid, obtained by the a-''lion of acetic 

anhydride on cerebi'onic acid, is a whir*', crystalline .solid, in. p. 
ao u — 56'h and solidirioa at 53 — 51'. M . D, H. 


Formation of /3-Ketone Estersi by the Application of 
Reformatsky's Reaction. TiiE.vi’ 13. Joii.vson {X Ain/>r. ('hem. Soc., 
1913, 35, 582 - -585).— Fittig and Daimler (A.. 1887, 36i) have shown 
that ethyl chloroacetate reacts with ethyl oxulale in puesence of 
atnalgamated zinc with formation of ethyl kelipate. Betormatsky, in 
his work on tho synthe.sis of dibasic hydroxy-acids (A., 1896. i, 206) 
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found that ethyl a-bromopropionate reacts with ethyl formate wit}, 
production of ethyl ^-Iiydroxy-ao-dimethylglutarate, but he obtained 
DO evidence of the formation of ethyl formylpropionate corresponding 
with Fittig and Daimler’s ethyl ketipatc. In attempting, however, to 
prepare ethyl j3-hydroxyglutarate from ethyl formate and ethyl chloro. 
acetate (A., 1899, i, 516), he obtained ethyl trimesatc as the chief 
product of the reaction, this having been formed by a condensafion of 
ethyl lorTnylacetate. The production of ethyl fonnylaeetate and efhyi 
ketipate are analogous, and represent the first stage of Eeforiiiatskv’^ 
synthesis. 

These re.sults suggested that perhaps other esters besides vthvl 
formate and ethyl oxalate might undergo similar condensations 
esters of halogen-substituted acids, and this has been found to be the 
case. The reaction has been .applied to ethyl etboxyacetato, ethyl 
a-ethoxypropionate, ethyl bromoacctate, and ethyl a*bromopropion;\te, 
and the following esters have been obtained : Ethyl y-tthozijnctio^ 
acetate, OEfCTI./CO-CII./CO.Et, b. p. 110720-21 mm., 116-Ufr 

26 27 mm., 120 — 125730 mm., and 130 — 1367-1:5 mm, F.tH 

y - tihoxy - a- mHhylacttoncetaU, (,>EL‘CH^,*CO*CHMe‘CO.jitt, I). ^ 
113 — 116718 — 20 mm., and 116‘^,24 mm. Ethyl y ethoxy-y-iroihj}, 
(icttoaceUite., OEf CIIMe’CO'CHj-CU^Et, b, p. 110 — II57IO nuii, 
Eihijl y-tihQy'ii'Q.y-dimtthylnctioactUdt^ OEt*CTI3Ie’ClO*CHMo*C(,), hy 
b. p, 108-11571Gmm. E. 0, 

Real and Supposititious Oxalomalonic Esters and Applic- 
ability of Methanetricarboxylic Ester for Synthetic Purposes, 
Roland Si iioLLaud WiMiEi.MEGi:ui:K{/De>«t7t:n,1915,397,30] — dOG .— 
The triethyl o.xaIomalonate (ethyl ketoeUmnetricarboxylate) and corns- 
ponding acid described by KuiTtin (A., 1905, i, 413) are a mixluioof 
ethyl oxalate and inalonate, and a mixture of hydrated oxalic luid iad 
malonic acid respectively. Also the substance, b. p. 22(r, If) inu!„ 
obtained by Bouveault in 1898 from etliyl sodiom.alonate uiiij eihyl 
oxalic chloride, and described by him a.s tiiothyl ovalomalouate, 
C02Et'C0‘CH(C0.2Et),^, cannot bo this compound, a.'i the sequel proves, 

rWith Emil Hevsek.j — M ethyl dichloromethoxyacctato, 
OMe-CCl.,‘CO.,Me, 

which is obtained in SO — 90^',, yield by heating methyl oxalate nsid 
phosphorus pentacliloride {14; inols.) at 130 — 13;)^ for thirty hoiu^, is 
converted into methyl chloropyruvate, CO.jMo'COC’l, to the eMeniof 
6O7 by heating it with a small quantity of pilutinum black in a buth 
at 200^ until tbo temperature cannot be raised above 140 — lliO ; the 
methyl oxalic chloride, b. p. 117 — IIS’, is then removed by distillation, 
and the residue again heated, a quantity of pilatinum black being Jtgnn 
added if necessary. 

Methyl sodiomaloiiate and methyl chloropyruvate in equal molecular 
quantitits leact in dry ether in a freezing mixture to form iueth)l 
maloiiate and methyl (HoxalomaJonate [methyl ay-diktioproyaw.-ay^j 
UiracarhoxyUde), C(C02Mo)3(CO-C0.3Mej.. ; after the removal of m 
ether by a cuirent of air at 25 ’, the re.sidue is vigorously shaken with 
ice-water, by wliich all p)rodncts are dissolved excejit llie tetiiicath- 
oxylate. 
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Methyl iUoxalomalonate., m.p. 97'5 — 08°, colourless nee<lles or prisms, 
liicli can be also prepared in a similar manner from methyl chloro- 
-luvate and methyl sodio-oxaloiiialonate (see below), is ucattackcd by 
potassium permaj)ganate or by bromine, and is therefore not 
0 derivative, C 02 Me-CO-C(CO„Me);C(OMe)- 0 -CO-CO,ilB or 

• C((;0,,lle)2:C(C0"j.Me)-0-C0-C0,jre, 

Pit is a very reactive substance in other ways. It is decomposed by 
slowly at the ordinary temperature and rapidly by heating, into 
oxalic acid and methyl malonate. It is decomposed in the same manner 
|)y tjoilicg methyl alcohol, with or without potassium hydroxide. 
Ammonia, phenylhydrazine, and aniline also decompose the totracarb- 
oxylato, producing roetbyl malonate and oxamide, oxalic acid diphenyl- 
hjdniaido, or methyl oxanilato respectively. 

Py healing at 180 — 200°, medhyl dioxulonialonate loses carbon 
uioiio.vide and is couvortod into methyl orMomethaadricarhoxylate 
Pjig^/,iyi^gioeiAaHe^e<mc«r 6 oa;ya/«),(X.)oM(!*CO*C(CO.,Me) 3 , m.p, Ul — 92°, 
p bg’j — 286° or 179 — 180 Y15 mm., colotnle.s.s pUtes, which is also 
iirepai'cd by hcatijig methyl chloropyruvateand methyl sodiomethanetri- 
rarboxylate in benzene (see bcIow’}. The ester is remarkably stable when 
^eaU'd, being almo.st unchanged after boiling for one and a-half hours. 
It does not give a coloration with alcoholic ferric chloride, ^Vheu boiled 
witli methyl alcohol, the ester is rapidly converted into methyl oxalate 
mid imlhyl imlhaiutricmhoxylale, (.'iliCOpio).^, ui. p. 45 — 16°, b. p. 
.’12'/' (coir.) or 128°/15 iniu., colourle.^s prisms. Methyl methanetri- 
caiboxybte is also obtained by heating a .su-spendon of methyl 
sodionialonate in benzene with methyl chloroforuuto ; it is soluble in 
lihuesodunn hy<lroxi<le or carboimte, and forms with methyl-aicoholic 
odiiun uiethoxide a j-Wm-derivative, C-lI,0,;Xa, colourle.'S needles, 
ilcthyi mcthauetricarbovylate e\i^t? as the keconie moditlcation in the 
?iysuilliiie state, but when fused or in alcoholic loUuion it is partly 
■hanged to the oiiflicfonn, since the reddi.sh-browu coloiatlon produced 
)j ferric thloiide gradually becomes more intense. 

Many attempts liavc been made to prepare methyl o.xalomfdonate 
inelh)'l kfetoethane-aa/ 8 -tricarboxylate) fiom metliyl sodiom-alonate and 
iiethyl chloropyruvate under different conditions of temperature and 
;ontenlration, but the principal product is always methyl dioxalo- 
iialonate. Tho de.«ired ester, however, has been ol)taine<l from methyl 
iioxalouialonate by careful decomposition with metliyl alcoh.ol or 
uetlivl sodiomaloiiJite. The preparation is dilllcult because methyl 
)xalomalonate itself is decomposed into uicthyl oxalate and methyl 
jialonate by methyl .alcoliol. A It'^d solution of methyl dioxalo- 
ijaioDiile ill benzene i.s kept with an equal molecular quaniity of 
Jictliyi alcoliol for thirty da\s at tlie ordinary touqierature, or at least 
lOur days .at 50°, the proiluct is distilled under about 12 mm. pres.^ure, 
ind the ethereal extract of the residue is fractionally crystallised, 
whereby methyl oxidomalonate^ CCTMe‘L‘0'CH(L’0._,Me)^, m. p. 49 — 50°, 
coluuiio.ss needles, is obtained, the yield being abouc 50 ., of the amount 
upeitiiincd volnmetrically (see bedow). Tlie esier is also obtained 
hy treating a susjiensioii of methyl sodiomalonate (2 mols.) in benzene 
at- 50" with metliyl dioxalomalonate (1 inol.), removing the yellow 
hft-'cipitate (sodio-derivatives of methyl oxaiomalonate and methyl 
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niftlonatc), suspending it in ether at 0*^, and treating it with diiut,, 
sulphuric acid at 0° ; the ester is obtained from the ethereal solutisj^ 
A third method of preparing methyl oxalomalonate from mp.thvi 
sodiomalonate ainl methyl chloropyruvate is described. 

Methyl oxalomolonate forms colourless solutions in aqueous Rodiiim 
hydroxide or curbonate, and does not react in ether with Bodimn, At 
120 — 130^ it decomposes quantitatively into carbon monoxide and 
methyl methanetricarboxylatc, and thus reacts as the ketonic njodi. 
fication. By titration with alcoholic bromine and ^-naphthol by 
meiiiod, it is shown that the ester is entirely enolic in alcohol o^. 
benzene, but contains about 7% 21%, and 94% (1) of the kctonio 
modihcation in chloroform, acetone, and glacial acetic acid respccticeh- 
Meyer’s inetiiou can also be employed to show that the maxinji/u^ 
(molecular) percentage of methyl oxalomalonate obtained from equal 
molecular quantities of methyl alcohol and iiiethyl dioxalomalonate in 
benzene (at 18'^ or at 50°) is about 71%. 

The series of ethyl esters corresponding with the preceding mctliyl 
esters has been prepared. Ethyl sodiomalonate and ethyl chloro- 
pyruvate react in other to form ethyl malonate and a mixture ol ethyl 
oxalo- and dioxalo malonites, from which the latter cannot be 
By distillation under 15 mm. pressure, the mixture decomposes, 
evolves carbon monoxide, and produces eth/l methanetricarho:r.;jliit/>^ 
Cn{C02Et)3. m. p. 28'5 , and elfn/l oxahmethanefricarhoxylatt. 
C0.,Et*C0*0(C0.2Et)2, b. p. 191 — 192°/15 mm. (Bouveault’s so-ciille,l 
ethyl oxalomalonate). 

By treating an ethereal solution of the preceding mixture of ethyl 
oxalo- and dioxalo-malonaUs with sodium, ethyl sodio-oxalcrnalonaU^ 
is obtained ns a white precipitate, from which elluj. 
oxalomalonate^ Dj‘ 1T147, is obtained. Ethyl o.xalomalouate issohible 
in dilute sodium liydroxide or carbonate, but is not attacked hy 
sodium except in the presence of a little ethyl malonate. It develops 
a red coloration with alcoholic ferric chloride, lioeomposes by heating 
into caibon monoxide and ethyl methanelricarboxylate, and i< 
decomposed by water or phenylhydraziue in the same mariner as 
the methyl ester. 

EOnjl dioxalovuilouate, C(C02Et)2(C0*C02Efc)2,is obtained from ethyl 
chloro{)yriivate and ethyl sodio-o.xalomalonate in ether, and decomposes 
by heating. 

Conrad and Guthzeit, Michael, and others have trieil to uiiliee 
methauetricai’boxylic esters for synthetic purposes. Their effoits liovp 
been unsuccessful, since they used alcohol, by which alkyl methanetri- 
carboxylates are decomposed into alkyl malonatcs. In the absence ot 
alcohol, alkyl .sodiomethanetricarboxylates can be used for synthetic 
purpioses as effectively as ethyl sodioacetoacetate or sodionuilonate, 
higher teiuperatures, however, being necessary. 

Din'ethyl ethyl uielhanctricarhoxytate, CU.>Kt*CTI(CM prepmied 

from methyl .sodiomalonate and ethyl eiilojofonnate, ii:is b. p 
210 — 241°, or 13<S — Ki9°/T 2 mm., and forms with sodium etiioxilc ^ 
white iodio-derivative. Ethyl sodiomethanetricarboxylate reacts witu 
methyl iodide at 140' to fiu'm ethyl ef/srt«e • aaa - 
CM6((10.,Et)3, b. 25l.r’, or iSO ’/U mm., and with ethyl iodule, in s 

1 
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similar manner, to form «thyl pr<>pane-aL<ia-iricarhoxyktte, OKt(CO.,Et)g, 
b p. 258'^? 146717 mm.; the latter ester, whicJi has a bitter taste, 

13 converted into ethyl carbonate and ethyl Kodioetbyluialonate by 
alcoholic sodium ethoxide. 

Ktbyl sodiomethanetricarboxylate and acetyl chloride react, finally 
on the wa^ier-bath, to form etfiyl acetyhnet/ianetricarhoyylate [ethyl 
Q.](8topi‘opnne-a.aatricarhoxylate), C(CO^Et) 3 ‘CO.Me, h. p. 253^ or 

14871-1: mm., and with benzoyl chloride to form ethyl benzoyl- 

Diithanetncarhoxylate, b. p. 214714 oim. Methyl sodio- 

uiethanetricarboxylate and methyl ehloro-formate react at 120^ to 
form methyl mtihaneteiracarhoxylale, C{(JO^ile)^, m. p. 74 — 75^, b. p. 
295° (corr.)/735 mm,, or 163712 mm., colourless, tasteless needles, which 
is not attacked by alkaline potassium permanganate or by bromine, 
and is converted into malonic acid by dilute sulphuric acid and into 
methyl carbonate and methyl sodiomethanetricaiboxylate by alcoholic 
sodium methoxide. Dimethyl diethyl methanetetyacnrhoxylatey h. p. 
293°, or 167°/U mm., and ethyl methnneutracarhoxyhte, m. p. 13-5°, 
b, p. 304'° (corr.)/735 mm., nr 173-5712 mm., i>l' 1-08S6, both of which 
bare a bitter taste, are also described. 

Kthyl oxalomotlianctricarboxylate {see above) i.s also obtained from 
ethyl sodiomethaaetricarboxylale and ethyl chloropyruvate iii benzene, 

C. S. 

Effect of Heating Paraformaldehyde "with a Trace of 
Sulphuric Acid. John 0. M. Dus'top (/Voc. Camb. Dhil. jboc., 1913, 
17 ^ IgO — 181). — When a mixture of paraformaldehyde and sulphuric 
acid is heated at 115° in a sealed tube, beut in such u manner that one 
end is heated while the other end is kept cool by immersion in a beaker 
of water, a mobile di.stillate is obtained, wliich, when fractionated, 
yields methyl format-o and a liquid, 1». p. ho — 1)6°, still under investiga- 
tion, which appears to be a polymeiide of t'ormalOehyde. The yield 
of methyl formate is very variable and depends on the amount of 
sulphuric acid and also on tlie temperature. With about six drops of 
sulphuric acid to ten grams of trioxymetbyleiie, a yield oi about one to 
two grams of ester appears to be usual. Witli five grams of acid 
to the same weight of trioxymethylene, great charring takes place 
and practically no ester is formed. 11. W. 

Methylation of fsoValerone by means of Sodamid© and 
Methyl Iodide. Tetramethylu-ovalerone or /lyycf^-Hexamethyl- 
heptan-3-one. Albin Hallek and liiDou.^iti) Kaikk [Compt. rend., 
1913, 156 , 1295 — 1298. Compare this vol., i, 18^>). — By the action of 
sodamide on fsovalerone dissolved in benzene, followed by addition of 
methyl iodide according to the usual method, a liquid was obtaitjed 
which, after twice repeating this methylation, gave, on li iccional 
distilUtioD, ^yt'Q-ieXr(iineth}flhepiUin-Z-one, b. p. 76 — T8 13 imn., yield- 
lug ouly traces of an oxime, and liyyic^-penUnii^thylheptaii-t-oiu, b. pi. 
83 — 89' 13 nmj., which gave no oxime, and was not decomposed on 
boiling with .sodamide in benzene. The last substance on further 
methylation with sodamide and methyl iodide in toluene yielded 
^'i'piihe,caineikylheplan-Zone, b. p. Ul7 — luuqll mm., which gave 
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neither oxime nor semicarbazone, and was not decomposed by eodamifle 
in boiling toluene. On reduction with sodium in alcohol, it yieidgij 
the corresponding b, p, 115 — 117^/13 

giving a pkenylurtthaiUt m. p. 91 — 92°. \V, 0, 

Reactions of Methylene. IV. The Decomposition of Ketens 
at High Temperature. Hermann Staudinger and R. Endle 
1913, 46, 1437—14-12. Compare A., 1912, i, 245) —Since it haJ 
been shown (this vol., i, 604) that dicarbon dioxide is incapahle 
exi.stonce, but decomposos into carbon monoxide with rupture ol Uip 
ethylenic bond, whilst, generally, ethylene derivatives are remarkdily 
stable towards heat, the authors have been led to examiiH* tlic 
behaviour of ketens at high temperatures, as these substances foim 
an intermediate link between dicarbon dioxide and the true etljyUue 
derivatives. 

The experiments were peiforiued in a quartz tube closed at one eui! 
at which the substance wits placed. In the middle of the tube a silver 
spiral was placed wliich could be maintained at 600 — 700°. The tube 
was further connected witli a suitable condensing arrangement, 
Previous to an experiment the tube was exhausted. The substanw 
was then vaporised, aud the vapours conducted over the heated spiral, 

Dipbenylketen, when boated in the above manner, yielded tliimew 
in accoidance with the scheme : 

(C,;ir,),c:co -> ^.'^><^<+‘'0 

Dimethyl keteu, obtained by heating totrumethyldiketoc^c^obutaije, 
gave propylene and teti-amethylethylene : 

CMe.:CO —> C.Me^< CHa-CIRCU,. ; 2CMe< C.Me.lOMe,, 

In similar circumstances, diphenylothylene and tetrapbenyl- 
ethylene were not altered, whilst ouly slight decomposition ocnincii 
with diphenyldiohloroethyiene. Diphenylinethane also underwent no 
change. At 250°, diphenylbroniomethane was converted into tetr^- 
phenylethylene and hydrogen bromide. When the silver spiral 
replaced by fragments of porcelain, diphenylbromomctbaue cuid 
diphenylcblorometh.ane yielded at 700'* tetraphcnylothylene insltadof 
fluorene, so that possibly the coiirse of the icaction depends on ilie 
contact material. 

Phenylcarbimide and phenylthiocarbimide were not alTecLecl by a 
silver spiral at 700°, or by a platinum spiral heated to glowing. 

K. W, 

Esterification of Dihydroxyacetone with Phosphates. 
Alexander vox Leubdev [Zeitsek. physiol. Chem., 11J13, 84, 30oj.— 
Polemical (compare Euler aud Johansson, A., 1912, i, 750). 

E. F. A, 

The Action of Ultraviolet Light on Sucrose. V.^ovi 
Dalstro.m {Arkiv. Kem. Min. Geol.^ 1913, 4, No. 30, 1 14).— Ibe 

source of ultraviolet light was an arc burning between carbon or iron 
electrodes. The appaiutus was similar to tliat used by Euler and 

i 
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A}! (^-j 524), the temperature being 70”. Tbe progress of 

'reaction taking place waa followed by observing the change in 
^Vfttion of the solutions used, and by titrating any acid formed with 
^tan<l;u-d barium hydroxide solution. 

^ The action of the light of short wave-length produced by the above- 
tioned arcs consists, in the first instance, in the formation of an 
"^(Taiiic acid, which then brings about the hydrolysis of tiie remaining 
r A.ny direct action of the ultraviolet light on the hydrolysis 

only be very small. T. S. P. 

Action of Reducing Agents on the Chloralosea. Maurice 
and Andre Ki.inu {Voinpt. rm<i, 1913, 156, 1380 — 1382), — 
aiicl /3-ChIoralo.so and galactochloralo.'^e are reduced in aqueous 
olution by aluminiuin activated with mercury, one of tbe chlorine 
itouis being replaced by hydrogen, and the products obtained are the 
ime as in the action of ammonia on the chloraloscs (compare A,, 1911, 
[I'H 525)* alkaline solution, sodium amalgatu removes a second 
item of cbloriuo, aud from o-ehloralose a compound, 

t) 168®, is obtained. /J-Chloralose yields a similar compound, m. p. 
giving a dihtnzoyl derivative, needles, ni. p. 119^ and on oxidation 
iiitnc acid it yields a non-crystalline substance giving with 
Iiydraziiie hydrate a compomid, Jl^. white needles, 

m.p.l'O®. . . . r . 

Sodium in liquid ammonia removes the third chlorine atom from the 
cliloralose, hut the product of the action could not be crystallised, the 
action seeming to lead to the destruction of the cliloralose nucleus. 

W. G. 


Pseudo-crystals of Starch and Crystals of Dextrose. 
Giovanni Maukitano and (Mile.) A. N'. Mosciikov {Compt. rend., 
1013, 156, 1412 -1415. Compare A., 1010, i, 3')l, The so- 

called crystals of starch, wlien examined microscopically, although 
resembling crystals of dextvo.se fairly clo.^ely, are found not to have a 
true crystalline form. Tlieso p.irticles of starch have not the 
polyhedric form, neither do they exhibit tbe phenomenon^ of 
Siirefriugeiice. 

The Molecular Size of Dextrin-/i. ilhelm Biltz and 
Wji.iiEi.M TnuruE {Ber., 1913, 46, 1377 — 1380, Compare 

I’ring.hcim and Langbans, A., 1912, i, 832).— I'he osmotic pressures 
exerted by dilute solutions of dextrin in a cell composed of collodion 
impregnated with copper ferrocyauido have been measured directly, 
and the calculated molecular weights plotted against concentration. 
By extrapolation for infinite dilution, the value 9 j0±o 0 is obtained, 
which contiims the expectation that dextrin-/? is a hexa-amylo^e. Ibo 
fALt that the curve rises rapidly with increasing concentration is not 
due so much to association as to the time required to reach 
equilibrium, for higher pressures and therefore lower molecular 
weight-s are obtained when the water column is allowed to sink to 
posiiion than when it is made to i‘ise. The method is being dcsciibed 
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in another place. The results obtained for similar substancef^ codj. 
pare favourably with the values obtained by cryoscopic and other 
means. J. C. W, 

Cellulose. Edward G. Parker {J. Physical Chem., 1913, I7 
219 — 229). — Lange’s method of estimating cellulose by hydroljsinr! 
the non-celluloses with potassium hydroxide, and the various 
modifications of it which have been proposed, give untrustworthy 
results, as the yield of normal cellulose varies with slight variationfj 
in the time of boiling, concentration of alkali, and temperature, 
By heating in a p:\rallin bath at 130 -140° under reflux, after a 
certain interval of time the yield of normal cellulose from absorbent 
cotton became constant. Tim time required for the hydrolysis of the 
non-celluloses was less with dilute potassium hydroxide within the 
limits used, a 1 or 2% solution requiring three hours and a 20'’o 
solution fifteen hours. It is suggested that the increased evolution 
of steam from the dilute solutions carried the non-celluloses more 
rapidly into suspension where the alkali could act on them. 

The author’s sample of cotton wool contained approximntely 
92 — 93% of normal cellulose, 4 — 5% of soluble cellulose, and 3’25'?o 
of water. 

Samples of oxycollulosc prepared by the action of hydrocliloric 
acid and potassium chlorate and of cellulose reprecipitated from 
cuprauimoniuui solution contain a much higher proportion of malLor 
soluble in potassium hydro.xide. H is siigge.sted that the soluble ppii't 
of cotton wool consist.s of oxy- and hydro-cellulose and that cotton 
roprccipitated from Schweitzer’s reagent consists largely of 
oxycellulose. K. J. C. 

Esters of Cellulose with Benzoic Acid and their Derivathes 
G. J. Briggs {ZeiUch. angew. Ch^vi., 1913, 28, 255 — 256). — llau&er 
and MusScbiicr have .'Stated {this vol., i, 3C3) that they weze unable to 
prepare the dibenzoate and tetrabenzoate described by Cross find 
Bevau. The author gives in detail the methods \vhich were employed 
in the preparation of these derivatives of cellulose. Both esters m 
obtained by treating alkali cellulose with a 5 — 10% solution of 
benzoyl chloride in benzene, and are separated, first by treating the 
crude product with chloroform or glacial acetic acid in which the 
teti-abeuzoate dissolves, and then by treating the residue with a 
cupraminonium solution which removes the unuttackod cellulose. 

W. H. G. 

Oxyceliulose. K. Oertkl {Zeitsek. angew. Chem., 1913, 26, 
216 — 250). — The oxycelluloses prepared by the methods or Wit/., 
NastukolV, Vigiioii, or Faber and Tollens are not simple substanev-:. 
An oxycellulose having properties differing from those already kiiowu 
and (lesciibed in the literature is obtained by passiug an electiic 
current between platinum electrodes and through a solution ot 
potassium chloride containing cellulose in .suspen.sion. Under tins 
treatni- iit 0 largo proportion of the cellulose is decomposed and pasfes 
into solution, but if the electrolysis is not carried too far, a product 
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- obtained which ia soluble in a 10% solution of aodimn hydroxide 
,ndbas a copper value of 21*0 — 29'6 according to the extent of the 
electrolysi?, the reducing power becoming greater as the treatment 
piolonged. If the electrolysis be cariicd sulliciently far, the 
moihict obtained di.saolves in water, forming a stablt-, colloidal 
solutiouj and has a copper value as high as 39-5, 

The oxycellulose prepared by the electrolytic method is rapidly 
destroyed by a hot solution of sodium hydroxide, and when dissolved 
in a ciiprammonium solution gives a very limpid solution. It is 
fOEverted by sulphuric acid into dextrose, but the yield is not .so 
)^i.rh as in the case of cellulose, for whereas 100 parts of the latter 
111 P^^ts of dextrose, 100 parts of oxyceliiilose yield only 
ion parts of dextrose. Oxycellulose when acetylated, using zinc 
chloride as catalyst, yields an acetate, part of which is soluble in 
acetoue and has [a]i,- I?', and part in chloroform ([a],, ~ 19'-' to - 20°) ; 
the proportion of acetyl radicle present in the product is not so high 
III cellulose triacetate. 

The yield of cellohiose acetate from oxycellulose is il.so not .so great 
,s from cellulo.se. W. H. (h 

Formation of Humic Substances by the Action of 
Polypeptides on Sugars. -'I.uli.aki) {Compi. nnd,, 

1113 , 156, 1109— 116U. Compare .A., 191:^, i, 13, 169 ; this vol,, 

^ lf>5).— Glycylglycine like glyciuo itself readily react.s with xylose 
11(1 dextrose iu the presence of water, wit 1> the evolution of carbon 
lioiide and formation of brown hiiiiia>-iilc«i .substances, which are 
Dsoluble in boiling water and dilute acids, but partly soluble in 
.lumonia and potassium hydroxide, from which solutions they are 
eprccipitated on ueiitralisatiou. Three :vaiupk‘s of ooinnK-Tcial 
icjjtories beliaved similarly with the sugars. W, G. 

Some TetramethylAmmonium Compounds. Jakoslav Mil- 
;ai:eii {/. pr. Cheni., 1913, -ii], 87 , 397 — luo). 'I'iic following tetia- 
Eeiliylainiiiouium, salts are described : ji-rddunU"^ while crystals 
soliiiiiiity iti cold water l'I26:lnnj; purple-red, 

etragoiul crystals, which readily decompose on t'Xpo.'iiiv. to moi^t air, 
ukI explode violently when heated. Tlie d'uUiijtMtti, propaied by the 
EtPiaction of the 8iil[)lKtte and barium dithiou.ito in aqueous solution, 
oims lustrous, transparent, colourless cuIk-s and octaliedri. The 
IdocyanaU crystallises in while, felted needles, ihe btanaidihride in 
^liiic. microscopic octahedra, and the stunmbroiaah in pale yellow, 
nicroscopic octahedra. '.roe borate, fonus ^trongly 

refi-active, transpaiei^t crystals, probably holongii'g to the triclinic 
ystem. The aulphiJe and fluoride could not be obtaiiitd in a pure 
jomlitiou. F. 1>. 

Non-equivalence of the Five Valencie.s of Nitrogen. Jakob 
Meisexiikimfjk {Annuleii, 1913, 397 , 273 30<i). 'I’lio autlior’s explana- 
"Wn uf the existence of amine-oxides in enantiomorphous contiguratious 
1 *^., 1012, i, 25) tacitly assumes the nou-equivaleiice of the five 
ralencies of the nitrogen atom. M any facts can be ([uott'd in supp>oi t 
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of tlie assumption, but it Iris now been definitely proved. Triuietlivl. 
amine oxide reacts additively with an alkyl iodide, and its hydrocliloriiif, 
reacts with sodium alkyloxide, as follows : 

Ol? NaOII ^OR 

Me^NO + HI (I), 

^ni-T N;iOi: ✓OH 

5163 X 0 + HCl — > + Me 3 N<lQjj (11). 

The position of the halogen atom in the ammonium salt is otf.'ipiGij 
by OH in substance (1) and by OR in substance (11). Several such 
pairs of isomerides have been prepared, and in every case tiic t\ro 
substances are fiindanientally different. The siib.stances have not been 
isolated in the solid state, but by the evaporation of its afjUfcoiii 
solution, substance ( 1 ) decomposes quantitatively into triinetlivlamiuQj 
an aldehyde, and water, whereas substance ( 11 ) yield.s trimoth^liuuiiK; 
oxide and the alcohol R*OH. Pairs of isomerides of the types 

MesX<y|), and have also bocu obtained ; the ev.iporitioo 

of their solutions yields trimetiiylamine, an alcohol, and one aldeliyde, 
the aldehyde always being that corresponding with the alkyl group of 
the alkyloxy-group not attached to the unique “ fifth valency of tlie 
quinquevalcnt tiitrogun atom. Consequently, the two alkyloxy-gionp.^ 
arc not attached to the nitrogen atom in the sames manner, 

The author discusses the constitutions of tho isomerides 


and , and gives reasons for rejecting formulje : 

Me 3 K: 0 <J)p^, 

and Me,N:0<yj^, [JlfaNO] . . . U'Oll' and [iMejXO] . . . IV'Ol!, ami 

[MogN . . . OB]OR' and |Me.^N . . . OR'|Or., based on the oxouluii], 
oxonium-ammoninm, and (Werner's) ammonium theories respectiw-Iv 
A modilication of the last theory is adopted. In Wernor’s foiuuila 
of ammonium chloride, tho nitrogen atom still remains iu a sfiist 
tervalent ; the four hydrogen atoms are attached to the uitiogcu 
atom each by an amount of affinity less than thatcoixespotulijig with a 
principal valency, so that the grou{» NH^ has an amount of lesihnl 
affinity whereby it functions as a univalent group and is attached lo 
the acid radicle. Objections can be rai.sed against this view (coiiipuv 
Moore and Winmill, T., 1912, 101, IfiTli). The author is of opioioii 
that in ammonium compounds the nitrogen is quinqncvaleiit, all L\e 
atoms or groups being attached to it by principal valencies, four in ioi 
inner, the fifth in an outer, zone ; the atom or group) in tl»o oiUer zone 
is not attached in any definite position, and therefore exerts no iuli leiat 
on the asymmetry of the molecule. The author’s pairs of ii-omciiut.' 
are consequently represented by the formuUc ; [^lpg^'• 0 ^.]■L)H iuii 
[MegN'OK'j'OR, which satisfactorily represent their behaviour. 

[With Kukt Br.\trixg.] — Hydrated trimethylamlno oxide, 

NMe/V-H.O, ^ ^ 

prepared best- by Dunstan and Goulding's metliod (T., IBUh, * - 
lOOo}, can be dehydrated by heating under 10—12 mm. at a lerupbni 
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ture Eot exceeding 150° until the greater part of the water has been 
expelled ; the temperature is then raised to 190—200° when trimethyl- 
(liHiftB oxides NMe^O, sublimes in colourless needles, m. p. 208°, which 
are extremely hygroscopic. By boiling for three-ejuarters of an hour 
with ethyl iodide in ethyl alcohol or with propyl iodide in propyl 
alcohol, the anhydrous oxide is readily converted into additive com- 
OEt‘N.Me.^I, m. p. 122—125°, and OPr-NMe^I, ra. p. 
145—147° respectively, both colourless, crystalline substances. By 
treating a dilute a^iueoiis solution of methoxytiimethylammonium 
iodide with silver oxide and subsequently with cold hydrochloric acid 
and evaporating, melhoxylrkMlkylanmonium chloride, OMe'NMegCI, is 
obtained, but the evaporation of an alcoholic solution of the methoxy- 
tiimethylammonium hydroxide without the addition of hydrochloric 
acid results in the formation of trimetliylamine (isolated as the 
platinichloride) and formaldehyde (isolated as the p-nitrophenyl- 
hydrazone). Similar results are obtained by the evaporation of 
alcoholic solutions of ethoxytrimethylammonium hydroxide and 
propoxytrimethylammonium hydroxide, acetaldehyde and prop- 
aldehyde, respectively, being formed. By treating trimethylamine 
oxide hydrochloride, dissolved in the necessary alcohol, with the 
calcuhited amount of sodium methoxide, ethoxido, or propoxide, 
hjdrQxylrmeihylammonium methoxide, elhoxide, and propoxide respec- 
tively are produced, OlBNMej'OR. By evaporation of their alcoholic 
solutions, these substances yield no trimetliylamine, and only a trace 
of ao aldehyde ; the residue in all three ca.se.-5 is converted into 
ti'imefliylamine oxide hydrochloride by alcoholic hydrogen chloride. 
[With J. Dodonow'.] — Tetramethyfammoniuin ethoxide, 
hJMoj’OEt.EtOU, 

hygroscopic crystals, is obtained by treating tetrametbylammonium 
chloride in anhydrous alcohol with the calculated amount of sodium 
ethoxide, ad<iing ether, and removing the sodium chloride by filtration 
and the solvent by evaporation in a vacuum at 40°. Alkyloxytrimtthyl- 
mvionimn alkyloxides, [NMej'ORj'OR', are obtained in alcoholic 
solution by treating alkyloxytrimethylammonium iodide.s with alcoholic 
sodium alkyloxides. The substances have not been isolated, but the 
products of their decomposition by the evaporation of their alcoholic 
.«ohuions in a current of nitrogen have been examined. Methoxytri- 
iMihylahiinonium ethoxide and 'tneihoxylritnethylam'iiioniv.in propoxide 
each yield formaldehyde, ethoxyirimelhylaminoiiinm methoxide and 
ithoxyiriiuilhylanmomum jrropoxiJe each yield acetaldehyde, whilst 
iinipo.njtrhuelhylammoniuvi methoxide yields propaldehyde. 

[By the Author.] It is probable that phosphonium compounds 
iiave a constitution similtir to that of ammonium coaipound.s suggested 
ty tho author; the existence of pliosphorus pentachloride is not 
evidence against the probability, since the equivalence of the live 
chlorine atoms has not been proved. Tlic additive compound of 
phosphonyl chloride and bromine, therefore, should bo different from 
that of pihospheiiyl bromide and chlorine, the two substances having 
the constitutions [ Pl*hCI..Br]Br ai.d [PBhBr.X'ljCl respectively. 
Experiment shows, Jiowever, that the two substances are identical. 

C. S. 
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Action of Ethylene Dibromide, Methylene Iodide, and Iodine 
on Ethyl Aminocrotonate. Ehich Benary {Ber., 1913, 46, 

]375 1377), — Unlike chloroacetyl chloride, ethylene dibromide anj 

methylene iodide do not form pyrrole derivatives on condensation iviti 
ethyl aminocrotonate in presence of pyridine, but they give rise to 
ethyl dihydrocollidinedicarboxylate and ethyl liitidinedicarboxylate re- 
spectively. When iodine is added to the sodium compound of ethyl jrnino. 
crotouate in ether, ethyl wduaminocrotormle, NHI'CMe.ClI'CO,,Et, 
is obtained in soft leaflets, m. p. 83—84“, which are hydrolysed by 
dilute sulphuric acid to ethyl u-iodoacetoacetate (compare ethyl broiuo 
aminocrotonate, Belirend, A., 1900, i, 210)t J. C. W. 

The Reaction Products of Ammonia on Ethyl Dioarbin- 
tetracarboxylate. IIolanu Scholl, Karl Holdermakn, and Aumiy 
Langee (Momisk., 1913, 34, 623— 629).— Ethyl dicarbintetraraih- 
oxylate [ethyl ethylenetetracarboxylate] is best prepared by the 
method of Blank and Samson (A., 1899, i, 484). It reacts slowly with 
a saturated alcoholic solution of ammonia at the ordinary temperature, 
producing ethyl a-{tt>tinoeth<'tue‘aafifi-tetracarboxi/lcite^ 
NH.,-C(CO.,Et).,-CH(CO.,Et).;, 

as an additive product. This i.s an oily liquid whicli dissociates into 
its two components when distilled under reduced pressure and aho 
regenerates ethyl ethylenetetracarboxylate when treated with nitrons 
acid. The stability of the amino-, acid towards acid and alkali is 
believed to be incompatible with the alternative .structure suggestedhy 

the two reactions just cited (compare jdeister. A., 1888, 675). 

If a bomb tube containing a mixture of liquid ammonia and ethyl 
ethylenetetracarboxylate is kept sealed at the ordinary temperatme 
for sixty hours, tablet or prismatic crystals of a-ainmoethune^aa§^- 
Utraearhoxylamide, llH.,'(.'(CO-NH.,)./CH(CO;NH,)j, separate. This 
substance is unstable and smells of ammonia ; it is decomposed by 
water, and when heated alone, gradually decomposes mth hoal 
carbonisation. • ' ' 

The Course of the Action of Ammonia on Ethyl Dicarbin 
tetracarboxylate. Erxst Philippi and Alfred Uhl (d/ono(s/i, 
1913 34,717 — 731. Compare preceding abstract). — The paper opens 
with ’a discussion of various theories as to the mechanism of amide 

formation. . f, ll 

Carefully dried ammonia was p.TS.sed for twenty minutes, alter ai 
sign of- heat evolution had disappeared, into a suspension of ethyl 
ethylenetetracarboxylate (ethyl dicarbintetracarboxylate) m absolute 
alcohol and the resultant solution kept for three months.; a yelloaisH- 
white, crystalline enust separated. The alcoholic mother liqmd con- 
tained a little unaltered e.ster together with an oily additive 
of molecular proportions of ammonia and ester ; yAihtiic/iioride. yellot', 
microscopic, columnar crystals. The .additive compound is believed to 
be ethyl t^-uminoelhane-aapp-teimcMrlmijlate, t'aa presence ot t' 
carboxyl groups leaving so increased the activity of the ethyleii 
linking of the original ester ns to cause addition at this position , di 
addition of ammonia has been observed at tlie double bond of cts w 
ethylenic esters. When boiled for several hours with 2A -hydrochloi 
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acid, carbon dioxide is set free, leaving the hydrochloride of aspartic 
acid. A solution of the additive compound in hydrochloric acid when 
treated with nitrous acid regenerates ethyl ethylenetetracarboxjlate ; 
this behaviour is explained by the primary formation of the expected 
hydroxy-compound, which immediately passes into the ethyleuic ester 
with loss of_ a molecule of water. The solid crust obtained in the 
initial experiment consisted of a-amiiioethane-aalil34elracarboxylamide, 
a hygroscopic, unstable substance which dccompo.ses on moderate 
heating. Altogether 89-6% of the original ester could be accounted for 
in the products, ^ j) p -p 

Internally Complex Metallic Salta of Derivatives of Oxalic 
Acid and of Triformaldoxime. Karl A. IIofmanx and Uno 
Khruardt [Ber,^ 1913, 46, 1457 — 1466). — Various amido-derivatives 
of oxalic acid have been examined in connexion with the power of forma- 
tion of interoally complex salts, because their .structure is such as to 
suggest an easy formation of a ring compo.sed of five atons, It is dis- 
covered that the stability of the complex salt depends on the number of 
amido- or imido-groupa present, for, of the substances examined, 
oxamic acid shows least tendency, whilst oxalhydrazide shows the greatest 
tendency to formation of complex salts. This increase in tendency to 
form complex salts caused by the increase in supplementary valencies 
due to the nitrogen atoms accords well with the views of Ley (A., 1905, 
ij 175) as to the structure of such salts. 

As criteria for the occurrence of internally complex salts were 
accepted an abnormal colour (u.sually intense), and stability towards 
alkali and acetic acid. The salts were preparfd in each case in alkaline 
solution, and caused to crystallise by the addition of methyl alcohol. 

Oxamic acid under the above conditions gave no complex salt with a 
nickel, iron, or manganese salt, but with copper acetate and con- 
ccEtrated potassium hydroxide solution, bluish-violet needles of a potass- 
iuiii-copper salt, K 2 (^^H‘C 0 ‘C 02 ) 2 Cu, were obtained, which are de- 
composed by excessive alkali or by pure water, yielding copper oxide, 

Oxamide gave no compound with iron or mangane.se, but yielded a 
i^oiammi-copper salt, K2(NH-CO*CO-KH}2Cu,r4 reddish-violet 
needle?, soluble in alkali to a violet-blue solution, which .slowly de- 
t'ODipofeif, and a potassimn-nickel ^&\t, Kg(Kli*CO-CO-lNH)^Mi, bright 
yellow plates soluble in dilute hydroxide solution to an unstable golden- 
yellow solution. 

Oxaliiininoliydrazide yielded a potassiumcopper salt, violet-red 
needles, K,,(I'iH*NH’CO'CO'Nll).,Cu,l2il„0, which, when moist, under- 
goe.s gradual decomposition into a basic copper oxamate, and a potassium- 
nieJid salt, K 2 (NH'A’iI*CO*CO*KH).,Ni, golden-yellow rods;, which 
dissolve in water to a reddish-yellow solution without decomposition 
(compare Kerp and linger, A.. 1897, i, 270; Schiil, A.. 1902, i, 85). 

Oxalliydiazide in strong alkali solution with nickel acetate give.s 
^ violet solution, but on crystallisation yellow, hexagonal prisms of a 
more complex product are obtained ; the poUisnium coppei' salt, 
K2(X.,]1o-CO-CO-A'.,H..)X'u, 

loims bright brown needles, decomp. 270'", soluble in water to a 
gmenish-yeilow colour. 

s $ 2 
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Hydroxyloxamide gives a sodium-copper salt, 

Na,(NH‘CO-CO-NO)2Cu,4H20, 

reddish-violet needles, and a sodium-nickel salt, 

Na/NH*C0*C0*N0)3Ni,2H20, 

orange-yellow, hexagonal prisms, whieh decomposes about 280°. Proij 
the composition of those two salts the authors are of the opinion that 
the salts are derived by displacement of hydroxylic hydrogen, aud 
that under the influence of the alkali used in the process of prepara- 
tion the-CO’NH^gronp undergoes a preceding change into the structure 
“C(!Nll)OlI. With bivalent and tervalent iron, also, hydioxj]. 
oxamide gives yellowish-red alkaline solutions. 

Oxalodihydtoxamic acid gives a potassium- copper salt, 

ls(C,N,OgH3)Cu, 

brownish-red needles, which decompose at 180°, and a, potassium-nick 
salt, K 3 (C 4 N 4 t\Tl brownish-yellow needles. Cobalt and irot 

salts in the presence of excess of alkali give reddish-yellow solutioD; 
with oxalodihydroxnmic acid. 

Formaldoxime is known to give deep colorations with copper, iron 
and nickel solutions in the presence of potassium hydroxide (compari 
Bunstan, T., 18D8, 73, 3')8), but complex salts have now been isolate 
for the first time. The colour of the solutions is so intense tha 
manganese, iron, and nickel can be detected at a dilution of one paith 
a million ; the solution of the manganous salt is yellow, but rapidlj 
oxidises in the air to a manganic salt, (CH 2 lN 0 )jMn, 2 H 20 ., bUckish 
brown, rectangular plates, which decompose above 220°, and give ai 
intense reddish-brown solution in water. The almost colovirless alkalis 
solution of the oickelous salt in a similar manner absorbs osyget 
yielding a deep brown solution of the sodium-nickelic salt, 
Na3(CHgINO)^Ni, 

steel-blue, lustrous crystals, winch decompose near 225°. The volum 
of oxygen absorbed in the two previous oxidations was in good accori 
with the theoretical. In a similar manner the yellowish-red alkalim 
solution of the ferrous salt undergoes gradual oxidation to the dee[ 
violet-red solution of the sodium-ferric salt, which is better obtainfi 
by using a ferric salt directly ; the sodium-feiric salt, 
Ka2(CH2:iS0),Fe,11..0, 

forms blue, hexagonal plates, which decompose near 195°. Th* 
structure of these salts is believed to be analogous to that of t-tii 
internally complex salts of the dioximos. D, F. T, 

Synthesis of Parabanic and Substituted Parabanic Acids 
Hktxuicii Hiltz and Ekxst Tore [Her., 1913, 46, 138?— UOl),- 
The authors have effected the synthesis of parabanic and substitute' 
parab.anic acids by the action of oxalyl chloride on carbamide aO' 
substituted carhanndes in ethereal or, more rarely, acetic anliydrii 
solution. Ileaction generally takes place smoothly, and the yields 
particularly with doubly-substituted carbauiides, are excellent. 
case of parabanic acid itself, and, possibly, of dimethylparabanic 
however, the older methods are simpler and cheaper. 

Parabanic acid was obtained in small yield by the action of a boilm 
ethereal solution of oxalyl chloride on carbamide, and was identifie 
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|jy coDveraion into its silver salt. Oxalyldicarbamicle, 

p. 270 — 275° (decotnp.), was isolated as by-product. Similar 
o^cervationa have been made by Bornwater (A., 1911, i, 617). 
Methylpf^rabanic acid, m. p. 153—154° b. p. 20U--202V13 mm., and 

0. 'calyldiincthylcarbamide, m. p. 230—232° (decomp.), were similarly 
prepared from methylcarbamide. An attempt to prepare oxalyl- 
dimethylcarbamide by melting metbylparabanio acid with methyl- 
carbainide was unsuccessful. Boiling acetic anhydride converted 
methyl parabanic acid into S-acetyl-l-metbylp-irabanic acid, m. p. 
]g 3 — 185°, which was also obtained by the action of oxalyl chloride 
on acetyltocthylcarbamide. Cold aqueous liy<lrocldoric acid was without 
action on it, whilst the hot reagent caused great decomposition. 
Saturation of an absolute alcoholic suspension of it with liydiogen 
chloride brought about the elimination of the acetyl group, 
inethylparabanic acid being formed in almost quantitative sield. 

Dimethylparabanic acid, leaflets, lu. p. 154° b, p. 'l 48 — 150°/ 
13 min., was obtained in 70% yield from s-dimethylcarbainide and 
oxalyl chloride, and aUo from .■J-dimethylcaibumide and ethyl 
chloropyruvate. 

dinethylcnrlamide hydrochloride, needles, m. p. 124°, was obtained 
by saturating a solution of s-dimethylcarbamide in ethyl acetate with 
hydrogen chloride. MeOiylcarbaiHvie hydrochloride, prepared similarly, 
is very hygroscopic. It has m. p. about 85—87° after softening at 
about 70°, and evolves hydrogen chloride at about 125° 

Etbylparabanic acid, m. p. 127 -128° and oxalyldiethylcarhamide, 
needles, m, p. 220 — 222° (dccomp.), were obtained from etbylcarbamide 
and oxalyl chloride. The propertie-s of the lirst-namod substance differ 
from those of the etbylparabanic acid described by Andreasch (A., 189R, 

1, 243). 

9-Etbylaric acid glycol (A., 1910, i, 526) was oxidised by potassium 
dichromate and sulphuric acid to ethylparabanic acid. An attempt 
was also made to degrade the former substance to tbe latter in the 
manner adopted for 7 : 9-dimethyluric acid (Biltz and fCrebs, A,, 1910, 
i, 521). An aqueous solution of the glycol was converted by heat into 
^•hydroxy - Z ■ ethylhydantoylcarbamide, which was irunsfurmed into 
'^■eihylcajfolide and ammonium chloride when treated with ijydrochloric 
acid and subsequently evaporate>l to dryness. W'licu an aqueous 
solution of 3-ethylcaffolide was boiled, hdt\jdroxy-\\'etkylhydaidoi,lamid 9 
was formed, which, when oxidised, yielded etbylparabanic acid. The 
intermediate products could not be obtained in the crystalliuo state, 
but tbe cour.se of the degradation can be deduced from the floal 
product and from the isolation of the by-products expected in the 
various stage.s. 

Biethylparabanic acid, needles, m. p. 49 — 51°, b. p, 138 — 140° 
13 umi., was obtained in 78% yield from .<t dietliylcarbaniide and 
oxalyl chloride, and was identical with the product obtained by the 
degradation of 7 : 9-diethyluric acid glycol (A., 1911, i, 693). 
Ifiethylthioparabauie acid had b. p. 148 — 150%13 mm, 

Phenylparabanic acid, m. p. 213 — 21-4° after softening at 208° 
[stojentin (A., 1885, 1196) gives m. p. 208°], diphenylparabaiiio acid, 
la. p. 202° after previous softening, henzylparabaHic cfcu^, m. p. 
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1(^7 160°, and Y>'^-hisbroinopktnyl'parahanic ficid, C^gHgOgNgBrg, were 

prepared in an analogous manner. 

Thiocarbaraide reacted vigorously with oxalyl chloride at first, but, 
even in the presence of a considerable excess of the latter, was not 
completely converted into IftiopaTcibanic acid. By repeated crystallitjji. 
tioD from ethyl acetate, the latter was obtained in yellowisl^red, 
indistinct crystals, m. p. 215—2-20° (decnmp.), and was further 
identified by conversion into the silver salt, C 302 N 2 SAg 2 , and trans- 
formation of the latter into 1 : 3-dimethyltbioparabanic acid, m. p, 
113—115° [Andreasch (A., 1881, 897) gives 112-5°], by means of 
methyl iodide. When desulphurised by means of hydrochloric or nitric 
acids, this substance yielded dimethylparabanic acid. Dimethyltbio- 
parabanic acid wag also prepared by the action of oxalyl chloride ec 
dimetbyltbiocarbamide, and then had m. p. 113 115° after softening 

at 110°, b. p. 153—155713 mm. 

-.'iThe authors have also examined the “ thioparabamc acid ” obtained 
by Michael (A., 1894, i, 104) by the condensation of thiocarbamide 
with ethyl oxalate in the presence of sodium ethoxide. They find thatit 
softens at 165°, and hasm. p. 173—175° (decomp.). The fusion separate 
into two layei-s, the upper one of which begios to distil at about 190^, 
Since also this substance slowly yields a precipitate with calcium 
chloride and ammonia, even at the ordinary temperature, the authors 
are led to the conclusion that it is an additive compound of 
thiocarbamide and ethyl oxalate (compare Nencki, A., 1874, 081), 

Ethylrhioparabanic acid was obtained in small yield from ethylthio- 
carbamide and oxalyl chloride, the loss being chiefly attributable to the 
ditticulty of separating the acid from uiifhanged ethylthiocarbamide by 
crystallisation. The observed in. p., 65 — 69°, is sufficiently close to 
that found by Andreasch (66°, loc. cit.) to prove the identity of tho 
two products. Desulphurisation by means of a boiling alcobolio 
solution of silver nitrate converted ethyithioparabanic acid into 
ethylparabanic acid, on. p. 127 — 128°. 

Diphenylthioparnbanic acid, pale yellow needles, m. p. 228 --^3'.i-, 
wa^ obtained in 94% yield from s^ipbenylcarbamide and ethorral 
oxalyl chloride. ■ 

Oxalyldicarbamide. Heinrich Biltz and Ernst Topp {p/., 

1913, 46, 1404 1417. Compare preceding abstract, and also Horn- 

water, A,,' 1911, i, 617).— When an ethereal solution of oxalyl chloride 
reacts with finely-powdered carbamide, parabanic acid i.s formed 
together with a sub.?tance cbaracterked by its very .sparing solubility 
in ordinary solvents, to which the constitution C, 20 o(NH*CO*lS HT; '• 
ascribed. This latter substance differs from tho oxalyldicarhamidf 
prepared by Grimaux by the fusion of a mixture of parabanic acid 
carbamide (A., 1880, 105) in that it gives no biuret reiction, wber^^: 
Griuiaux’.s compound yields a faint violet coloration with potassiim 
hydroxide and copper sulphate. Further, oxalyldicarbamide may alsi 
be obtained by the oxidation of allantoin in acid solution, 5-hydiosj 
allantoin being formed as an intermediate product : 

<NH'C(OH)-NK-CO-^’H. _ ^ c,0,(Nll-CO'NH,,),. 
isH-CO ' 
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The authors havo made a comparative critical examination of these 
three products, and are led to the conclusion that they aro probably 
identical. The coloration given by Grimaiix’s compound with 
potassium hydroxide and copper sulphate is probably due to the pre- 
sence of fome impurity, tho nature of which could not be established, 
which is neither biuret, oxamide, allantoxanic acid nor allant- 
oxaidioo- Certain differences, however, remain unexplained. Thus, 
oxalyldicarbamide, when acted on by hydriodic acid, yields hydantoin 
together with other products, whilst, in. j'imilar circumstances, 
Grimaiix's compound gives a substance, in small quantity. 

AhOi potassium hydroxide transforms all three compounds mainly into 
oxaluric acid and oxalic acid, but differences are found among the by- 
products of the action. 

Ponomarev’.s observation (A., 1885, 760) that concentrated potassium 
hydroxide converts Grimaux’s compound into pota.«.sium allantoxanato 
is probably incorrect. 

Oxalyldicarbamide was obtained by the oxi<iation of an aqueous 
solution of allantoiu and sodium acetate by means of ammonium per- 
sulphate or by potassium permanganate in dilute acetic acid solution. 
A portion of the allantoin remained unattacked even when an exce.ss 
of the oxidising agent was used, whilst, also, oxaluric acid was formed. 
The latter was isolated in the form of its fimnionium salt, needles, de- 
at 243 — 245^ from which the free acid and also the silver 
salt were obtained. 

Grimaux’s compound was obtained foy heating a mixture of para* 
hanic acid and carbamide and purified by extraction with boiling 
water. Such preparations yielded with potassium hydroxide and 
copper sulphate violet colorations of varying intensity. By repeated 
solution of the product in concentrated sulphuric acid, re-prcoipitation 
by mean.'’ of water, and subsequent ropeateil extraction with boiling 
water, substances wore obtained which gave only a very faint violet 
coloration, but the impurity could not thus be completely removed. 

All three preparation.s evolved ammonia .at the ordinary temperature 
when treated with potas.<ium hydroxide (0 M --i'4). Under similar 
conditions oxalyidimethylcarbamide evolved only methylninine, whilst 
oxalyldiethylcarbamide gave ethylamine. 'rhe.'se sab>tance5 must there- 
fore have the formula 0.^0.^(Nn*CU-NH-Me).,and N ll'CO'XHEt),, 
re>:pectively. 

Wiien treated with potassium hydroxide under varying conditions, 
neither of the compound.? yielded potassium allaiitoxauatc. Specimens 
of oxalyldicirbamido, prepared from oxalyl chloride or from allantoin, 
yielded carbon dioxide, potassium oxalate, ami potassium oxalurate. 
Gi'imaux’s compound yielded mainly potassiuai o.y ilurate ; sometimes, 
filsy, a potassium salt wliich crystallised in .-'horL prisms, became some- 
what discoloured at but was not greitly deconqiosed at 360^ 

Tt'is salt was probably derived from the impurity which yields the 
violet coloration, since it gave a di.stiiict violet colour with potassium 
hydroxide and copper .siilpliato. Iti one experiment a second potassium 
^alt, pii.^ins, was obtained, which, with hydrochloric acid, yielded the 
The latter was sparingly soluble m water, darkened from 
-1 5" onwards, but showed no decomposition point below 360^. 
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The three compounds were very stable towards acid, and no 
differences were observed in their behaviour in this respect. Oxalic 
acid, but no parabanie acid, was obtained from each by the action ol 
boiling fuming nitric acid. Concentrated hydriodic acid (D l-.'i) coj. 
verted Grimaux’s compound into oxalic acid. The formation of 
methyl- and ethyl-parabanic acids by the action of boiling glacial acotic 
acid on dimethyl- and diethyl-oxalyldicarbamide (compare previous 
abstract) must be attributed to the formation of the glyoxalone ring 
during the course of the action, since oxaluric acid itself is partly 
transformed into parabanie acid by prolonged treatment with boiling 
glacial acetic acid, 

Hydantoin, m. p. 216—217°, and ammonium iodide were ohtaineil 
by the action of fuming hydriodic acid (D 196) at 130 — 140° on 
oxalyldicarbamide obtained from oxalyl chloride or from allantoin. 
Under similar treatment, Grimaux’s compound yielded a substance, 
C.H.O.N,, leaflets, in. p. 270—273° (decoinp.), which behaved as a 
monibasic acid. The ammomum salt formed needles, which decomposed 
at 370—373°. The siher salt, Cjll/ljNsAg, was analysed, and 
appeared to contain a certain amount of silver nnitocl to nitrogeii,^^ 

Oxalyl Chloride. V. Oxalyl Bromide and Attempts to 
Prepare Dicarbon Dioxide. Hrbsian}I StaUDiiigek and E. Amhe! 
(J5«r., 1913, 46, 1426—1437. Compare A., 1012, i, 567).— The 
authors have prepared oxalyl bromide, which tliey find to he more 
readily decomposed by heat and more reactive tlian tlie^ corresponding 
chloride. In tlie hope of isolating dicarhoii dioxide, COiCO, they have 
investigated the action of metals on it. Ke.ady interaction occurs with 
both zinc and mercury, but in each ca.«o carbon monoxide is evolved, so 
that dicarbon dioxide is probably incapable of existence at the ordinary 
temperature. With potassium, or the liquid alloy of sodium and 
potassium, an explosive product is formed, to which the authors 

attribute the composition OK -CiC-OK. 

Phosphorus pentahromide (2 mols.) reacts slowly with anhydmu 
oxalic acid (1 mol.). If the mixture is warmed, oxalyl bromide is not 
obtained, nor is the process improved by mixing the materials ivitlr 
sand. If, however, plio.splioryl bromide is mixed with phosplioms 
pentahromide, the dried oxalic acid added, and the mixture maintained 
at 50° during one day and subsequently distilled, small quantities of 
oxalyl bromide are obtained. A better method consists in the treat- 
ment of well-cooled oxalyl chloride with hydrogen bromide (compare 
this vol., i, 616), when oxalyl bromide is obtained m 8o% yield. It 
is a greenish-yellow liquid, b. p. 102 — 103°.'720 mm., 16 17 , 10 mm., 

m. p. - 19’5°. . , , A of 

A bailing 20% ethereal solution of oxalyl chloride does not 
with zinc even after addition of iodine, mercuric chloride, or a trace ot 
water. In ethyl acetate solution, reaction occurs if the zinc lias been 
activated by means of diphenylchloroacetyl chloride. Garbon nioiioswe 
is then formed. Mercury, sodium, silver, or magncsiiim turnings 
not react with oxalyl chloride, but a brown precipitate la obtamco 
with magnesium powder in the presence of ether, investigation o 
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,rbich is incomplete. The vapour of oxalyl chloride is practically com- 
pletely decomposed by silver at 200°, carbon monoxido being formed, 
practically no action occurs. 

Oxalyl bromide, on the other hand, is readily deeompo.sied by zinc or 
mercury at the ordinary temperature, carbon monoxide being formed. 
)Iercurous bromide has no action on it at the ordinary temperature or 
at 100'’. Sodium potassium amalgam reacts with oxalyl bromide 
without marked development of heat or alteration in appearance. The 
product, however, explodes violently when .subjected to vibration. 
Attempts to cause potassium to rciict with oxalyl bromide vapour at 
130° or in xylene solution were unsuccessful. 

Oxalyl bromide gradually become.-? pale reddish-brown when pre- 
served, owing to separation of bromine, decomposition being catalysed 
by light. At 100° it is stable, but at 150 — 200"' is decomposed into 
carbon monoxide, bromine, and carbonyl bromide. Oxalyl chloride, on 
the other band, could be heated during eighteen hours at 200° without 
noticeable decomposition occurring ; at 340“ it is completely decom- 
posed during eevenly hours into carbon monoxide and carbonyl 

clilorido. 

Oxalyl bromide reacts readily with benzaldehyde in light petroleum 
solution, forming a white additive product, rn. p. 131°, with decomposi- 
tion into beuzildehyde, benzylidene bromide, and carbon monoxide. 
Under similar conditions an additive product is slowly formed from 
oxiilyl chloride, which, when rajudly heated, lia.s m, p. about 212°, but 
loses carbon monoxide at a lower temperature. 

0xal)’l bromide reacts more readily than tlie corresponding chloride 
with dimotbylaniline, dimethylaminobenzoic acid, crystal-violet and 
tetrametbyldiamioobenzil being formed. 

Oxalyl iodide could not be isolated by the action of hydrogen iodide 
on oxalyl chloride. Kven at - 80'° only carbon monoxide and iodine 
were obtained. The latter substances were also produced quantitatively 
when a solution of oxalyl chloride in ethyl acetate was boiled with 
sodium iodide. 

Unsuccessful attempts were also mado to obtain dipheuyloxalimino- 
bromide and iodide by the action of the requisite halogen acid on 
diphenyloxalimino-chloride, KPhX'ChCCUXPit. The bromide could not 
be obtained from oxanilide by the action of phosphorus tri- or penta- 
bromide, H. W. 

An Ester of Hydrocobalticyanic Acid. Charles E. Bolser 
and L, B. Richardson (i/. A /Her. 6’Aew. 1913, 35, 377—381). — 
By the action of ethyl iodide on silver cobalt icyanide, suspended in 
alcohol, ethyl dikydrogen cohaUicyanide, KtH,,Co(CN),., H,,0, has been 
obtained a.s a yellowish-white solid which loses its water of crystal- 
lisation at a little over 100° and becomes blue. On the addition of 
silver nitrate to a solution of the ester, dmlver ethyl cohnUicyanide is 
produced as a white precipitate; a copper salt, was also obtained. 
^^ hen the ester i.s treated with sodium hydroxide, ethylcarbimide is 
evolved, indicating that the ethyl group in some, if not all, of the 
molecules is attached to nitrogen. 



i. 606 


ABSTRACTS OF CHEMICAL PAPERS, 


An Attempt was made to prepare the corresponding e.ster of 
hydroferrieyanic acid, but without success. K. (;, 

Reaction of NitropruBsides with Acetone. Livio tiAiim 
(Atii R, Accail. Lincei, 1913, [v], 22, i, 376 381). In this reaction 
the production of the coloration is accompanied by the production ol 
oxiuiinoacetone, for it is possible to isolate in impure form a colouicd 
salt which yields this compound on treatment with alkali. Analogous 
results were obtained in the case of acetophenone, a coloured salt 
being obtained which yielded oximiuoacetophenone when treated 
with alkali. H, t , 8. 


Maximum Yield of Amines by the Reduction of Alkyl 
Cyanides. Jitbsdra Math Rakshit {J. Artier. Cliem. Soc., 1913^ 
35, 444 — 446).— A study of the conditions under which amines ate 
produced by the reduction of nitriles has shown that the best yields 
can be obtained by the following modification of Ladenburg’s 
method. 

The nitrile (5 c.c.) is dissolved in 75 c.c, of alcohol and the 
solution is introduced in surce.ssive quantities of 5 c.c. into a Jask 
containing 5 grams of sodium and attached to a reflux condenser, 
The mixture is heated at 50—00’. After 20 c.c. of the solution Imre 
entered the flask, 5 c.c. of alcohol are added, and the amine evolved 
on distillation is absorbed in dilute hydrochloric acid. When the 
whole of the nitrile solution has been introduced, alcohol is added 
until a layer remains above the solid sodium ethoxide in the lltsk. 
When the evolution of hydrogen ceases, the condenser is removed 
and the flask is connected diiectly to the absorption apparatus and 
heated as long as alkaline vapour is produced. If necessary, s 
further quantity of alcohol is added and the distillation continued. 
The acid solution i.s evaporated to dryness on the water-bath, and the 
amine hydrochloride extracted from the re.sidue with a mixture of 
alcohol (15 c.c.) and ether (10 c.c.). .... 

The results of experiments with acetonitrile, propionitrile, and 
butyronitrilo show that the .amines can be obtained by thi.s method in 
nearly quantitative yield. ® 


Amylene-fsonitroamineoxime and -bisnitrosofsonitroamine. 
Guido Cusmaso {Aui R . Accad. Lincei, 1913, [v], 22, i, 225— dSh 
Compare A., 1911,1. 186). — Ctyoscopie molecular weight determina- 
tions on the yS-nitrosohydroxylamino /J-methylbutan-y-oueoxime pre- 
viously described, and on its sodium salt indicate that the 
compound is probably a bisiiitrosotsonitroamine. Its formation li 
probably preceded, however, by that of an tsonitioamineoxime which 
suffers rearrangement and polymerisation. In fact, tho fres y 
prepared substance has m. p. 71’ ; later, or after recrystallisation, t e 
m. p. i.s 82’, as formerly stated, lienee it is possible to proceed 
from oximes of the type ICX-CIN-OH to nitrosyl compoiinile, 
ICX-CH'NO. 

When the bisnitrosoisonitroamine is treated with sodium nitrite i" 
aqueous solution, the bisnitroso-oiime, (NO-C.Mej-Cile.NOil)? o 
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formed ; the crystals at first melt at 83” but later on, or after re- 
^[■ystallisation, the m. p. is 140°; the substance is soluble in alkali 
liydfosides and in acids, and gives a blue coloration with diphenyl- 
amine and sulphuric acid. 

Tf ]0 faonitroamineoxime previously described yields an ethyl ester, 
in- P- 119^ which is prepared by means of the silver salt. 

'rije \sonitroamim of /?-metliylbutan y-ooe, ClIe. 2 (N.p 2 H)‘COMe, i.s 
obtained by the action of hydrochloric acid on the sudium salt of the 
^ouitroamineoxime, or by the action of nitrous acid on /3-hydroxyl- 
adino-^-methylbutan-y-one (previously described) ; it forms large, 
tabular crystals, m. p. 62°, and gives a blue coloration with diphenyl- 
amine and sulphuric acid. The sub.stance has acid properties and is 
fairly stable, but when heated above its m. p. decomposes, leaving a 
partially crystalline residue, from which a substance crystallising in 
quadrangular tablets, m. p. 99°, can be isolated. R. V. H. 

Preparation of Patty Acida and their Salts containing 
Arsenic and Phosphorus. Felix Ueisemann (D.K.-P, 2576+1). — 
When the unsaturated acid.s of the acetylene series are heated with 
the halogen derivatives of arsenic or phosphorus, they furnish acidic 
compounds having a high molecular weight and containing a halogen 
substituent in addition to phosphorus (or arsenic) ; they give rise to 
soluble alkali, and insoluble calcium and strontium salts. 

The compound produced when steurolic acid and arsenic trichloride 
(1'5 parts) are heated together at 140° during six hours is obtained 
(by extraction with ether) as a viscous oil which gradually in part 
solidifies; it contains As — 11% and chloiine 6 — 7%; the sti'ontium 
suit, a flesh-coloured powder, contains 12% As; the calcium salt is 
also mentioned. 

The compound from behenolic acid and ar.scriic trichloride h a pale 
brown, viscous oil containiug 8 — 9% As and 5 — 6% Cl ; tho strontium 
.‘;alt is a colourless powder. 

When stoarolic acid is heated with an equal quantity of phosphorus 
trichloride at 140° during tjl’tet:u hours, it furnishes two acidic 
compounds ; one a viscous, browiiish*yelli)w arid extractable with ether 
containing P = 4 — 5% and Cl = 8%; the other an oiwnge-yellow resin 
msolublc in ether and containing P= 15%. The analogous compound 
from behenolic acid and phosphorus trichloride, aud the strontium 
and cidcium salts are also described, whilst the arsenic and phosphorus 
chlorides employed can be roplucod by tho corresponding bromides. 

F. 31. G. 31. 

The Benzeno Problem. U.w.s vox Likbk; {J. pr. Chem.y 1913, 
[ii], 87, 393 — 397. Compare A., 1912, i, G86). — A reply to Gebhard’s 
ci'iiicism (this vol., i, 28). F. B. 

3 : 3-Dim6thyl-[0, l,3]-dTc?yc/ohexane, Its Synthesis and 
Behaviour on Catalytic Reduction. Nicol.m I), Zelixski and 
A. K. UsPENSKi [Ber.y 1913, 46 , 1466 — 1474). — The sturtiog point 
lor this substance was 1 : l-dimethylcyc/ohexane-3 : 5-dione, which was 
prepared by a slight modification of the process of Vorliinder (A., 
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1897, i, 275); this sabstaoce is reduced by the gradual addition of 
sodium to a hot solution in absolute alcohol with the formation of 
1 \\-di7mthylcy(^(ihexan6-Z:^-diol, a sweet substance which separate^ 
from a mixture of benzene and acetone in lustrous, colourless needier 
By heating with phosphorus tribromide in a sealed tube at 110-^12 ()j 
this glycol is converted into 3 :5-(ii6«'owo-l : l-citmefAyfcyelo/tfij-ftrig ’ 
colourless liquid, b. p. 120 — ■122®/'1*2 mm., 1-5865, 
which can also be obtained, but less advantageously, by the action "of 
hydrobromic acid on the glycol. Zinc dust acts readily on a warm 
aqueous-alcoholic solution of this dibromide with the formation of a 
second ring, the product being 3 : 3-dw/i«Z/<?/7-[0,l,3]-bicyc!o/iea:art» 

This substance is a eolourle8.s liquid, b. p. 115° (corr.), 0 796o 
1*4331, which reacts vigorously with dry bromine, but only slightly 
with sulphuric acid diluted with half its bulk of water or also with 
cold dilute potassium permanganate solution. The formation of 
hydrogen bromide in tlio first reaction and the lack of change with the 
other reagents indicate the saturated nature of the hydrocarbon - iq 
fact, treatment with potas.sium permanganate solution was resorted to 
as a means of removing small quantities of an olefinic cyclic hydro- 
carbon impurity. For the purpose of comparison, the i.somoric 
1 : 1-dimethyl-A^-cyc^ohexeno (CVossley and llenouf, T., 1905 
87 , 1491) was examined, and the following values obtained: b p 
117-117'5° (corr.), Bi" 0-7994. 1-4430, the differences in the 

density and refractivity indicating the more saturated nature of the 
new substance. 

When 3 : 3*dimetbyl-[0,l,3]*fZicyc7ohexane is heated with bydriodic 
acid at 100 — 110°, an iudo compound is obtained, which can be re- 
duced in alcoholic solution by zinc dust, yielding a hydrocarbon 
which from its properties, b. p. 115 — 116°/760 mm., Df O-7703| 
n*' 1'4223, and its indifference towards permanganate and bromine is 
probably 1:1: Z-lTimethylcyc\opmta'H6. That the fission of the 
trimethylene ring has occurred thus and not at the 2:G linking is 
evidenced by the distinct nature of the otherwise expected y«m-di- 
methylhexainetbylene (Crossley, loc. cit.). Reduction by hydrogen 
under the catalytic infliience of plabinuDi-black at 125°, or by 
palladium-black at 55 — 60°, followed a quite different course, the 
product, b. p. 109-5 — ^110*5° (corr.), D* 0'7403, 1'408S, being 

probably \-methyl-2-is<ohutylcyc\opropane. As might be expected 
(Zelinski, A., 1913, i, 254), reduction by hydrogen under the influence 
of nickel causes a more considerable change, and even with reduction 
at 95 — 100° the physical properties of the product indicate the ad- 
mixture of the above cyclopropane derivative with an appreciable 
quantity of an octane. 1), P. T. 

Anhydrides of Aromatic Sulphonic Acids. Hans Mever acd 
Kael Schlegl {Monatsh., 1913, 34, 561 — 577). — The action of 
thionyl chloride on aromatic sulphonic acids presents another example 
of the very considerable effect of minute traces of foreign substances 
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on tbe course and products of a cliemical change. The product may 
l^e in this case, the sulphonic anhydride, the sulphonyl chloride, or 
-i mixture of both ; the variation is apparently due to traces of 
impui'ity iu the thionyl chloride, but in the majority of case.s 
investigated no trustworthy decision could be made as to the 
disturbing factor. The formation of chloride and anhydride appears to 

be concurrent. 

'fbe sulphonic acid anhydrides are colourless or pale yellow, crystal- 
line solids, which aro remarkably stable towards water and weak 
alkali. They react with alcohol, ammonia, and amines, producing the 
corresponding esters and amides ; they can be sulphonated and 
nitrated. On account of their sparing solubility in indifferent organic 
solvents they can easily be separated from the very soluble acid 
chlorides. It is surprising that, although they are stable toward.? 
water in bulk, yet they become easily hydrated by moist solvents or by 
exposure to damp air. The thionyl chloride used for their preparation 
was purified by distillation over quinoline or dimethylaniline (compare 
Besthorn, A., 1909, i, 673), the remaining yellow coloration being 
removed by further successive distillations over linseed oil and pure 
bees-wax. 

BenzeDGSulpbonic acid when heated with excess of thionyl chloride 
passes ioto solution with loss of its water of crystallisation, and after 
further heating, the solution, when cooled, deposits a mixture of 
beuzenesulphonyl chloride with the anhydride, ni, p. 90 — 9P (Billoter, 
A., 1905, i, 584); the latter substance was usually the preponderating 
constituent, but occasionally, with apparently the same conditions, the 
case was the reverse. Silver benzenosnlphonato reacts with thionyl 
chloride yielding the acid chloride as the sole product. 

'^■BTomohenzmesulphonic anhydride, obtained by beating the acid 
with thionyl chloride and pouring the reaction mixture into ice 
water, ia a colourless,* crystalline substance, m. p. 164 — 167° 
(decomp.). 

2 : 5-Dibroinobeiizenesulphonic anhydride, obtained by a similar 
process to the last, is a crystalline powder (compare Rosenberg, A., 

1886,551). 

m-Nurobemenesulphonic anhydride, obtained analogously, forms 
colourless crystals decomposing at 130 — 140°; the accompanying 
chloride had m. p. 58”. 

^^^oluenes^dphonic anhydi'ide, crystals, lu. p. 122 — 125°, is obtained 
together with the chloride by heating /»-toluenesulphonic acid with 
pure thionyl chloride ; if the thionyl chloride is not pure, the acid 
chloride is the sole product. 

MesUylenesulphoyiic anhydride is often obtained mixed with the 
corresponding chloride if mesityieuesulphonic acid is heated with 
commercial specimens of tluonyl chloride. If the last substance has 
been purified the only product is the acid chloride, but the power to 
produce the anhydride is restored to the thionyl chloride by dis- 
tilling it with sulphur chloride. ISodium mesitylencsulphonate behaves 
in the same curious manner with the various specimens of thionyl 
chloride. 

'^‘Cumtnesulphonic anhydride is obtained mixed with the corre- 
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sponding acid chloride under the reverse conditions to those observetj 
in the last case. Purified thionyl chloride gives rise to a mixture 
of the acid anhydride and acid chloride, whilst the commercial 
substance yields the acid chloride only. 

a-Naphthalenesulphonic anhydride could not be obtained as the 
corresponding acid and also the sodium salt of the acid were converteil 
by thionyl chloride entirely into the acid chloride. 

^-Napktkalenemlpkonic anhydride, a pale yellow, crystalline suh. 
stance, is obtained together with the chloride, m. p. 73 — 74°, by the 
interaction of j3-naphthalenesulphonic acid and excess of thionji 
chloride. 

a-Anthraqui-nontmlphome acid, yellow crystals, m. p. 210 — 211 , and 
also the ^-isomeriJe are converted by thionyl chloride entirely into q. 
and /3-anthraquinonesulphonyl chlorides, crystalline solids, in, p 
203 — 20’4'^and 185 — 187° respectively. 

2-Ghloro-f)-nitTohenzentsulphonic anhydride forms colourless crystals, 
m. p. 120 — 125° (decomp.). 

Etbanesulphonic acid with thionyl chloride yielded the acid chloride, 
whilst 3‘pyridinesulphonic acid failed to react. D. F. T, 

Tridiphenylylmethyl. Wilhelm Sohlenk [Ber., 1913, 46, 
1475 — 1481. Compare A., 1910, i, 236). — In reply to Schmidlin (this 
vol., i, 32) it is stated that the tridiphenylylmethyl obtained earlier by 
the author {loc. cit.) is a homogeneous product, and that the supposed 
isomeride of Schmidlin is due to an impurity caused by the presence oi 
4 : 4'-dibroaiodipheDyl in the /^•broniodiphenyl used. In the subsequent 
Grignard reaction by wliich the carbinoi is produced, the former 
substance gives rise to 4 : 4:'-diphem/lene-his-[bidiphenyiylcarbinol\ 
0 H•C(C^H^Ph) 2 •C, 3 H^• 05 H^•C(C^JH^Ph)J• 0 H, which, mixed with 
tridiphenylylcarbinol, constitutes Schmidl;n’s “^-tridiphenylylcw- 
binol." 

4 : 4'-.Diphenylene'bis-[-bidipheDylylcarbinol] can be obtained pure 
by the condensation of 4 : 4'-di*iododiphenyl with bisdiphenylylkctoce 
and also of ethyl diphenyl-4 ; 4'-dicarboxy late with iododiphenyl, in 
each case by the Grignard process. The substance is being more 
closely investigated. D. F. T. 

a-Naphthylbisdiphenylylmethyl. WiLHiiLii Scblenk and C, 
Borbhardt {Ber., 1913, 46, 1482 — 1483). — Contrary to the opinion 
of Schmidlin and Bergmann (this vol., i, 46), a-naphthylbisdipheniilyl- 
carbinoi, C,^H-*C(C,;H 4 ph) 2 ’OH, can be readily obtained by the action 
of magne.sium a-naphthyl bromide on bisdiphenylyl ketone ; it forms 
prismatic crystals, m. p. 228°, which give a bluish-violet solution in 
sulphuric acid. When heated with a mixture of acetyl chloride and 
benzene, it is converted into chloro-a.-naphthylhisdiphenylylinethant^ 
yC’,jH.^'C{CgH^Ph) 3 Cl, m. p, 214— 216°, which gives a deep blue sohitioii 
m wiiolten phenol. If the chloro-compound is heated in benzene 
solutio.^i ^ith copper bronze under an atmosphere of carbon dioxide, 
a-naphihyL<r^:9(iiphenylylmeihyl is obtained, which separates from its 
browniah-red l’'^-izenesolution asagreyish-green,crystalliDepowder. Asa 
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jQlution of this substance which has been converted into the peroxide 
shaking with air does not regain any of its original colour on 
keepio^! probable that the substance is almost entirely 

uniniolecular. D. F. T. 

preparation of Aromatic Nitroamino-compounds. Heinrich 
Bart 258059). — When 3-nitro-4-hydroxyazobenzene-4'- 

-uipbonic acid, 0 H'CgH 2 (N 02 )*N!N*C!gH^*S 0 jH, is reduced with iodine 
ind sulphurous acid (or phosphorus) it furnishes sulphanilic acid and 
S-iwiro-p-awinoja/tenof, glistening, red needles, m. p. 127^, whilst B-nitro- 
^j-aminophenol, together with 4-chloroanilinc-3-sulphonic acid, is 
obtained in a similar manner from 3-iutro-4-hydroxy-4'.chloroazo- 
benzeiie-3'-gulphonic acid, OH-CgH3(NO2)-N:N‘CgH3‘CI*S0gH. 

F. M. G. M. 

Preparation of 5-Chloro-6-amino-l-naphthol-3-sulphonic 
^cid. Farbenfabriken vorm. Friedr. Bayer tt Co. (D.R.-P. 258299). 
—When /3-naphthylamine-5 : 7-disulphonic acid is treated with p- 
tolucnesulphonyl chloride and the product subsequently chlorinated, 
it gives rise to X'ddoro-^'^-toluenesiulphonylaniinonapkthalene-^ '.*1- 
iimlphonic acid^ a pale yellow, crystalline powder ; when this is fused 
it 150 — 180® with potassium hydroxide, it furnishes b-cMoro-^-^- 
iQlmitsulpltonylaminoA-naphifiol-'i-mlphQnic acid, a red, crystalline 
powder, which when stirred into fuming sulphuric acid yields ^-chloro- 
\ammo-\-naphthol-Z’S\dpkonic acid. F. M. 0. M. 

Preparation of Creosol (;?- Hydroxy tolyl 3-Methyl Ether). 
Saccharin-Fabrik Aktiengesellschaft vorm. Faelberg, List Co. 
(D,R.-P. 258105. Compare A., 1877, ii, 88S; 1899, i, 346).— When 
boraocateohol is treated with methyl sulphate, it furnishes a 70% yield 
of pure creosol together with 5 — 6% of homoveratrole. 

F, M. G. M. 

Desmotropy of Phenols in the Anthracene Series. Eoland 
Scholl {Btr., 1913, 46, 1442). — A claim for priority against Meyer 
lod Schlbsser (this vol., i, 295). H. W. 

Certain /i-Toluoylmethyl-, Phenyl-, Nitrophenyl-, Tolyl- and 
Naphthyl-ethers; 3-;;-Tolyi-l ; 4-benzoxazine and 3-/;-Tolyl- 
phenmorpholine and their Derivatives. Franz Kunckell [with 
Fakl Puls] [Ber. Deut. p>harm. Ges., 1913, 23, 269 — 278). — A series 
Df ethers has been prepared by the action of ;)-tolyl chloromethyl 
ketone, CgH^Me-CO'CHgCl, on the sodium or potassium salts of 
'>henols. 

dhnyl-^-toluoylmethyl ether, CgH^Me'CO'CHg’OPh, white needles, 
E, p. 73 — 75°, is prepared by boiling au alcoholic solution of f-tolyl 
ihloiometh}'! ketone with an aqueous solutiou of potassium phenoxide. 
dissolved in alcohol and treated with an excess of bromine 
it yields a monobromo-rferfraitw, needle.s, m. p. 

|05 — 107°. The similarly prepared '^nitrojihenyl ^-toluoyhnelhyl ether 
wms pale yellow leaflets, m. p. 165 — 166°, and is transformed by 
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phenylhydrazine in acetic acid solution into a somewhat unstable 
phenylhydrazone, yellow needles, m. p. 167 — 168^. 
p-toluoylmethyl ether is best obtained by heating an intimate mixture 
of dry potassium o-nitrophenoxide with ^-tolyl chloromethyl ketone 
at 70°, and crystallises in yellowish-wbito needles, m. p. 123— 104: 
ip-Chlorophemjl p-toluoylmethyl ether forms a white, crystalline powder 
m. p. 123—124° Phenyl j^^-toluoylmethyl sulphide, m, p. 64^^ j’ 
obtained by heating a mixture of sodium phenyl sulphide and /).toh-l 
chloromethyl ketone with light petroleum at 80° during several lioui,;, 
m-7'ofyl \t-tohioylntethyl eOter, white leaflets, m. p. 72°, .and p-iohjl 
^■toluoyhiiethyl ether^ needles, m. p. 101 — 102°, are similarly 

prepared. o-Tolyl p-ioluoyhnethyl ether, needles, has m, p. go*^ 
^-TohjLoyhnethyl ^-naphXkyl ether, prepared by boiling an alcoholic 
solution of ^-tolyl chloromothyl ketouc! 
with a solution of j3-naphthol in aqueous 
pota.«5sinm hydroxide, forms colourless, 
rhombic crystals, m. p. 82 — 83°. The 
similarly obtained p-toluoyhielhyl a-naphih'ijl 
ether, m. p. 99 — 101°, yields with bromine 
in acetic avid solution a compounii, 
silky needles, m. p. 148 — 150^, 
3*p-7Wy/ 1 -A-benzoxazine (formula I,), 
m. p. 90 — 92°, is obtained by the reduction 
of a cold alcoholic solution of o-nitro- 
plienyl />-toluoyl methyl ether by stunDoiis 
chloride and fuming hydrochloric acid, Its 
hydrochloride was analysed. When the 
same ether is reduced at a higher tempera, 
tore by tin and hydrochloric acid, O'P'iolylphenniorpholine (formula II, ) 
is formed in white neeilles, in. p. 67 — 68°. It yields a n?iJ‘0?o- 
derivative, m. p. 101 — 102°. The hydrochloride, needles, ui, p, 
190 — 191°, and the platinichloride, m. p. 180 — 182°, were analy.sed, 

ir. w 

Syntheses in the Fatty Aromatic Series. IX. JfLiis vo.'i 
Braun, A. Gradowskj, and Ch Kirschbaum {Ber., 1913, 46, 
1266—1282, Compare A., 1912, i, 265 ; 1911, i, 830).— A systematic 
investigation of I he effect of alterations in structure on the odour of 
the primary alcohols and aldehydes of the phenylethanc and pheoyl. 
propane groups. It is found that the introduction of a methyl radicle 
into the benzene ring lias very little effect, but that such sub.stitiitiun 
at the carbon atom adjacent to the carbinol or aldehyde group ol 
phenylpropyl alcohol or phen3dpropaldehyde causes a characteristic 
change in the odour; substitution of a methyl radicle into the cone- 
spending position of the phenylethane derivatives or at the carbon 
atom adjacent to the benzene ring in the phenylpropane dorivatires 
produces only a slight weakening of the odour of tiie parent 
substances. 

m-Xylyl bromide, O^H^^fe'CirgBr, was converted through llifi 
cyanide into tolylethylamine, the benzoyl derivative of which whcij 
fused with phosphorus pentachloride and then distilled under reduced 
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prtssitre, undergoes decomposition into benzonitrile ami w.-lolylelhyl 
lUoride, a colourless liquid of pleasant odour, b. p. 112723 mm. ; this 
„„ heating with sodium acetate and acetic acid for fifteen hour.s yield.s 
the corre^pnnding acetate, a liquid of fruity odour, b, p. I 307 I 8 mm., 
Ithich is easily hydrolysed to fl-m-tolylethi/l atcolwL 
CJfj-Me-CHj-Cltj-OH, 

a liquid, b. p. 123 125 /18 mm,, Df I'OOl, of a pleasant odour, 
resembling that of phenylethyl alcohol. 

y w-Tolylpropyl alcohol cm be produced by a process similar to the 
last, but a more direct method is po.'-sible by starting with 6-methyl- 
qiiinolino or 8-metbylcjuinoline ; these can be reduced to the coi respond- 
itig telrahydroquinoline derivatives, which by the Schotten-Baumann 
fsaction are converted into heHtoyl-6-mt!iijltetrakij'lroqui,ioline, m. p. 
■8= and henzoyl-imethyhetraliydroqiuiuilitie, needles, m. p. 100=, re- 
spectively. If these benroyl compounds are caused to undergo scission 
by heating with phosphorus pentaehloride (A., 1904, i, 918) they 
produce hento-o-y-cUoraiyropyl-f-toluulide, m. p, 1.91’, and bento-o-y 
cUoropropyl-o-toluidide, m. p. 1127 which on cautious hydrolysis by 
bydrochloric acid in a scaled lube yield the hjuirochloiides of 
c ychloropropyt-p laluidim (hydroddorkh, m. p. 183°) and c-y chloeo- 
j/tcfijh-toluidine {hydrochloride, m. p. 172’; rod pHinichloride, m, p. 
191°), Diarotisation of chloropropyl-p-toluidine hydrochloride, followed 
by trentiuent with copper powder, gives rise to i-chloro tUnethylphenyl- 
propyl chloride, Cfl2CI*[C’lI,,]2*(7H^3[eCi, b. p. 12.179 mm, pos.sessing 
ail odour re.sembling that of orange rind. If chloropropyl-;o-toluidine 
is diazoti.sed in .solution in .sulphuric acid .and the reaction product 
warmed, the resultant cldoropropyl-'p-cresol when heated with alkali 
loses hydrogen chloride with tho formation of d-melhyhhroman, 
till 'Oil 

a pale yellow liquid, b. p. 107712 mm., of 


peppermint odour, which gives a red coloration with concentrated 
.sulphuric acid. Reduction of a diarotised solution of the cliloropropyl- 
toluidiiie hydrochloride by an alkaline .solution of stannous chloride 
produces mtolyljmpyl chloride, b. p. 130’/U mm., which can be 
converted through the acetate, b. p. 1367'10 mm,, into y-mdolylpropyl 
oJaho!, C,iH,iIe-[CH,,]2-CH2-01I, b, p. 140’ 1 1 mm., Df 0 9609, which 
c]n.>ely redembles phenylpu-opyl alcohol in odour. 

The most satisfactory starting point for y-phenyi-n butvl alcohol is 
acetophenone, which by condena.ition with zinc and ethyl bromoacetate 
Eolloived oy dehydration is converted into /d-phenylcrotonic acid ; this 
call be reduced to /3-phenyl-n-butyric .acid, the ethyl ester, b. p. 
llS'/9 mtn., of which can be reduced by sodium and aioohol, giving a 
yield of y-phem/lai butyl alcohol, CHMePlrCH,*Oid,-Oi4, b. p. 
1.14 /16 mm., lip" O'liSod, which resembles plienylpiropyl and pheayl- 
ethyl alcohols in odour. When heated with liydrochioric acid, the 
alcohol yields tho corresponding ddorkle, b. p. 114-116717 mm., 
'vhicb is remarkably resistant to the usual chemical agents; it gives 
no reaction with }>otas.sium acetate and acotic acid, and when treated 
in light petroleum with aluminium chloride is hardly affected, yielding 
nniy tiMces of a non-volatile hydrocarbon and of a hydrocarbon, b. p. 

'’Ob CIV. i. t t 
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90 100°/10 mm., possibly methylhydrindene ; even with sodium the 

reaction does not occur normally, as the product is \sobutylhs.'ii.ztnt^ 
b. p. 174—175°, Bf 0*8625. y-Phenyl-n-butyl bromide, b. p. 108— 

8 mm., can be obtained in a similar manner from the phenylbutyl 
alcohol, and reacts normally with ethyl sodiomalonate and ethyl 
Fodioacetoacetate as well as with magnesium ; the product from its 
alow reaction with sodium is a mixture of approximately equal 
quantities of uobntylbenzene and jSrj-diphenyloctane, a colourless liquid, 
b. p. 192—193710 mm., Df 0-9539, resembling glycerol in appearance. 
y-Phenylpropyl bromide, on the other hand, gives with sodium a 
75% yield of a^-diphenylhoxane. 

y-Phenyl-^-met/iylpro/ryl alcohol, CHoPh'CHiMe’CHg'OH, is a ratliBr 
viscous oil, h, p. 128—129716 mm.,I)f 0'9826, with an odour recalliua 
linalool. It i.s obtained in 65% yield by the reduction of ethyl 
/S-phenyl-a-methylpropionate by sodium and alcohol ; the corresponding 
phtnylmethyl propyl chloride, b. p. 1 1 2 — 1 1 4717 mm., is even less reactive 
than y-pheijyl*M*butyl chloride, for whilst tho latter reacts with sodiuiQ 
iodide, the former fails to do so. The bromide, b, p. 11079 mm,, 
however, behaves in a less abnormal manner, reacting with ethyl 
sodiomalonate and ethyl soilioacctoacetate with sodium it reacts 
slowly, producing isobutylbonzcDe toitetber with ^vdibenzijlhexaw, a 
viscous oil, b. p. IS6—I8878 mm., 0-9457. 

/J-Phenybn-propyl alcohol, CHMePh-CHj’OH, can be obtained by 
the reduction of the corresponding aldehyde (hydratropaldehydo; 
Claiseu, A., 1905, i, 286). An attempt to prepare it through a plmnyl- 
ethyl bromide by tho Griguard reactiou miscarried, because the 
action of magnesimn was merely synthetic, producing ^y-diplienyl- 
butano, m. p. 121 — 122"\ The chloride of the above alcohol \m 
prepared by a series of change.s, itommoncing witli /3-phenyl-n-butyric 
acid; this leacis ^7illl phosphorus pcntachloride, producing the acid 
chloride, b. p. 114° 11 mm., which with ammonia in ethereal soUiticu 
yields the annde, ui. p. 98-5^ ; this amido can be converted by the 
u.sual process witli bypobromite into (i-phenyl-npropylamme, b, p. 
104721 ram.; yellow phuinichloride, m. p. 229”^ (decomp.); yellow 
picrate, m. p. 180*'; benzoyl derivative, m. p. 85°, The last-naiued 
substance when fused with phospliorus peutachloride, and the mixtme 
distilled under reduced pressure, gives u distillate which on hyiirol3>is 
with hydrochloricr acid yield" ^-phenyl-n-propyl chloride, b. p. 98 — 100“ 
22 mm. The same chloride is obtained from benzo-o-/3-chloroiw- 
propylanilide (the scission product of o-methyldihydroindcle. ^oo 
Braun and Kirschbaiim, A , 1912, i, 4'J9) by cautious hydrolysis with 
hydrochloric acid and redaction of the diazo-compound of the resultnit 
o-/?-chloro?><>propyhiuiliije by alkaline stannous chloride .solution, 'Ihe 
yield of chloride in these two methods of preparation is not very 
sati.sfactory. and the product is very nnroactive, being complete*!) 
unaffected by the acetates of the alkali metals or of silver. 

/3-Fiienyl-n-butaldehyde, CKPhMe-CHg'CHO, wa.s prepared by the 
“ nitro ” method, because in .spite of its lack of reactivity, y P^epl- 
n-butyl chloride will undergo double decomposition with sodium iocii-e 
producing y^phenijl-n-hutyl iodide, a colourle."S liquid, b. p. 132^/1-1 mni , 
this reacts in the usual manner with silver nitrite, and the reaction 
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mixture on distillation gives y-phenyla-buitjl nilrite, b. p, approx. 
120^/13 mm., and n-nilro-y-phmyl-n-hutantt, b. p, 13»712 mm. The 
latter substance when treated in .alcoholic solution with an equi- 
iroleeular quantity of sodium hydroxide solution, nntl then with a 
solution of stannous chloride in hydrochloric acid, produces an oil 
which, after boiling with dilute sulphuric acid, yields ji-phsnyl-n-lut- 
aUAyde, b. p. 1107'J mm.; phmyViydraioM, oily; the odour of the 
substance is sharp, and recalls that of phenylacetaldehyde. 

D. F. T. 

Cholesterol. XVI. Methyl fsoHexyl Ketone, a Degradation 
Product of Cholesterol. Adolf Wi.vr),iu.s and C. Kes.cu (Tier., 
1913, 46, 1246 — 1248).— It has been ob.served by many workers that 
the oxidation of cholesterol by various method.s i.s always accompanied 
by the formation of a substance of plea.sant odour (corap, ire Windaus, 
.4,, 1909, i, 920). Tlie odoriferous substance has now been isolated by 
collecting the distillate from a boiling solution of cholesteryl acetate in 
aceticacid to which a. solution of chromic acid w<as gradually added ■ acetic 
acid was removed fronj the distill.-ite by sodium hydroxide solution, the 
liquid was again distilled, then dissolved in etlier, and the acetone 
removed by shaking with water. Careful evaporation of the ether 
then gave a small residue of tlie pleasant smelling oil ; aemkarkimm, 
colouiies.s, rectangular leallets, tii. p. 153— 15tb 

The composition, of the semicarbazano suggested that the 

parent substance is an octanone, and a comft.arison of the m. p.'s of the 
semicarbazones indic.ate(l that the odorifei-ous substance was methyl 
iwhexyl ketone. For further coutinnatioD, methyl i.jolie.xyl ketone 
(Dirzens, A., 1905, i, 172) was prepited {[i-iulruphtnylkydrazone^ deep 
yellow crystal.®, m. p. 83’), and the identity of the semicarbazones was 
satisfactorily e-stablislied. Jj p ']• 

Preparation of Alkali Saits of »i-Hydroxypbenoxypropane- 
Bulphonic Acid. A lbeut Wolff ( I ). It. -F. 2,58473 ). - SodiuM yekloro- 
jl-hijdroonjin-opane-a-sulphonale, C'HjOl-CllFllIj'CHj'.bUjN'a, hard, 
colourle.ss crystals, is oblained when a boiling ,a(iucous solution of 
sodium .sulphite (252 parts) in 500 parts of water is treated with 128 
parts of a-dicblorohydi iij. 

-^o Uti/ii ^ hy-h'ox}j-y-in-hi/droxfjpheno;t'tfiiroi>am-a-suJphonate, 
OH'0,I{,*0'CJJ,-Cil(Uj'l)'On/8U3Xii. 
acolotirless, crystAlJitie powder, can be ['ropared* in yield by heatin'^ 
a coQueutrated sioliitiori of cateehol (1 iO parts) in 56 p;uts of ttodium 
lijdroside with 196 parts of the foregoing sodium chlorohydroxy- 
propanesulphoautc during two hours under retlux in tlm presence 
of an indifferent gas such as hydrogen, F. M. G. M. 

Aromatic Telluretine Compounds. I. Kaki, Lkderer { Ber ., 
Jlo, 46, 1658 — 136:.’). — Diphenyl telluride has been condon>ed with 
lomoacetic acid and its esters, and compounds analoi'ous to diinetbyl- 
theuLe bromide (Brown and Letts, A., 1874, 980)and>o phenylmechyl- 
^^^Iciietine bromide (Pope and Neville, T., lUfd, SI. 1556) have been 

/ I -1 
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obtairiwl. The corresponding purely aromatic derivatives of stilphut 
and selenium could not be prepared. 

Diphenyl telluride and methyl bromoacetate were left together for 
two or three days and then precipitated with ether. The methyl ester 
of diphenyltelluretitie bromide^ rePh 2 Br’Ctf 2 *C 02 Me. formed stout 
prisms from hot water, m. p. 105 — 100®. It was transformed by silver 
chloride into the chloride, m. p. 115-116®, with which ziec, 
mercuric and platinic chlorides formed double salts, The chromate and 
dichromate could not be reciystallised, but the picrate, 
OjH 3 (f; 03 ) 3 - 0 -ToPh 2 -CH.,-CO.;Me. 

formed well-defined, yellow needles, m. p. 144 — 115°. 'I'he ethyl ester, 
m. p. 65— 64“ from ethyl bromoacetate was resolved by boiling italer 
into its components. DipheeayHeMuretme bromide, TePh.^Br'CHj’COjH, 
itself was obtained from broraoacetic acid as a very liygroscopic iiiiist, 
which on shaking with silver oxide, gave diphenyllelluretine, 
OH-TePh,-CH,- 005 H, 

in the form of needles, m. p. 117—118°. The asters were hydrolysed 
by, and gave the same compound with, silver oxide. J. C. \V, 

Preparation and Reactions of Acid Haloids. Heiumask 
Staudinger and K. Aktiies (Her., 1913, 46, 1417— 1426).— Add 
clilorides can bo converted into the coi responding bromides or iodides 
by the action of an excess of hydrogen bromide or hydrogen iodide, the 
reaction being interpreted according to the scheme ; 

ll-COCl + HI:r R-CCll-OH =; U-COI 1-HC1. 

The analogous reaction with hydrocyanic acid does not appear to be 
applicable to the production of nitriles. 

Acetyl chloride was converted into almost pure acetyl bromide hj 
the action of dry hydrogen bromide, the yield being 80%. Similarly, 
cooled acetyl chloride and hydrogen iodiile gave a 70% yield of acetyl 
iodide, b. p. 105 — ICS°. Dipheuylacetyl iodide, pale yellow crystals, 
m. p, 46°, obtained from hydrogen iodide and diphenylacetyl chloride, 
was far more sensitive to the action of mohsture than the latter 
substance, and, when heated at 150°, was decomposed with an almost 
quantitative elimination of carbon monoxide. 

Benzoyl chloride was incompletely transformed into the bromide at 
the ordinary tennieratnre ; completely, however, at 100". Jicnsoyl 
iodide was readily obtained iii 96% yield from benzoyl chloride and 
hydrogen iodide. It had b. p. 109—109-5710 mm., and was colomlesi 
when pure, rapidly becoming yellow when preserved. The rate of 
decomposition of the benzoyl haloids by water has been inve.stigatedhy 
shaking dilute ethereal solutions with water at 0° and titration 
of the acid formed. The iodide was found to be more readily decom 
posed than the bromide, and the latter more readily than the chloride, 
it was also noticed that elimination of the halogen acid was incomplete 
(cemnare Straus and Hussy, A., 1909, i. 490). This was attribiited to 
decomposition of the leuzojl haloid by ither, but no ethyl iodide and 
only traces of ethyl benzoate could be detected. When ether iras 
replaced by toluene or xylene, sharp differences in tlie behaviour of tlie 
haloids coiild not he detected, probably owing to the shglit soluoility o 
water in the hydrocarbons. Wlim heated in a sealed tube for twenty 
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hours at lOO'’, benzoyl iodide yielded iodine, benzoic acid, and black, 
afphalt-like products, but no carbon monoxide. At 250°, carbon 
ID 0 ^'^xide was nob liberated. At 500°, howtiver, under 15 — 25 mm. 
pressure, benzoyl iodide yielded iodobenzene and iodine, whilst at 
700^ slill more pronounced decomposition oeetirred. Benzoyl bromide 
was stable at 500°, but yielded bromobenzene at 700°, whilst decom- 
position of benzoyl chloride did not occur even at 700°. 

Benzoyl iodide reacted vigorously with henzaldehyde with formation 
of iodohtnzyl benzoate, Ph’OOg'CHIPh. 'rhe product so obtained was 
contaminated with iodine and could not be purified owing to its extreme 
instability. It was obUined, however, in colourless crystals, m. p. 
about 60°, by mixing the reagents iu light petroleum solution. 
Beozoyl bromide reacted slowly with henzaldehyde, bromobenzyl 
benzoate, m. p. 65°, being formed, whilst no compound was obtained 
frooi benzoyl chloride. 

Benzoyl iodide was scarcely affected by treatment with dry hydrogen 
chloride for three hour>-, but, after fifteen hours, the piei-eijce of benzoyl 
chloride was ascertained. 

Benzoyl iodide reacted slowly with mercury at the ordinary 
temperature. At 120 — reaction was complete within twototbree 
days, Henzil did not appear to be formed. The main products, 
particularly at the higher temperature, were brown re.«in.s and a 
suhsiance, m. p. 40°, which has not yet been investigated. In benzene 
solution, reaction occurred inoie slowly. Jn ethereal solution a ready 
action was observed, the products of which were ethyl iodide and ethyl 
benzoate. 

Hydrogen bromide did not react with carbonyl chloride even at 
200°, Slight reacti(Ui was ob.served when hydrogen iodido was mixed 
with gaseous carbonyl cLloride. 

llydrt^gen cyanide appeared to be without .action on boiling acetyl 
chloride or on oxalyl chloride at 15 — 2(.)°. H. \Y. 

The Perkin Reaction. Hans Mxveu and PomiiiT Bkkk {Monatsb., 
1913, 34, 649 — 658). — Iu .-^pite of the earlier investig ilions, it is still 
not certain whether in tlie Perkin syutbe.si.s the reaction occurs 
between the aldehyde and the salt of the fatty acid, or whether the 
aohydiide pl.ays a primary part. 

It is now demonstrated that the yield of unsatur.xted acid depends 
largely on the aldehyde u.^ed ; with sodium acetate and acetic anhydride, 
o-iodobenzaldehyde, o chlorobcnzaldeliyde, o nitrobeiizaldehyde, benzal- 
dehyde and /i-dimetbylamiimbenzildebyde gave yields in decreasing 
order of magnitude ; with potassiniu acetate and acetic anhydride the 
relative behaviour of the various .ahlehydes appe.irs to be the same, but 
the yield.s are uniformly better. 

A coinpari.soM of the yields obtained by using o-chlorobenzaldehyde 
with the acetates of various metals in the presence of acetic anhydride 
shows that the alkali metals give better re.sults tiie higlier the atomic 
; lead acetate gives re.sults comparable with tlie acetates of the 
iilkali metals; mercuric acetate is pooiev, wliiBt the acetates of copper 
!^nd of the alkaline earth metals produce very small yicld.^ of cliloro- 
cinnamic acid. 
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The presence of an acul anhydride is not indispensable : benzaldehydf, 
heated for twenty- six hours with potassium acetate and acetic acil 
gives a 30% yield of cinnamic acid. The yields of unsatiiratod acid 
when o-chlorobenzaldehyde is heated with an acetate and acetic aoij 
usually somewhat smaller than when acetic anhydride is used, but 
rubidium and lead acetates gave actually slightly better yields with the 
add than with the anhydride. Michael's view (A., 1901, i, 358) tint 
the Perkin reaction occurs between aldehyde and acid anhydride ij 
therefore, untenable. ’ 

The role of the acetic acid in the immediately preceding experiments 
appears to be merely that of solvent, and it is found that a 40‘!y yield 
of uusuturated acid can be obtained by heating together o-chloro' 
benzaldehyde and potassium acetate, without the addition of a third 
substance, to 240® for thirty-six hours. D. K, p. 

The Halogen-Substituted Cinnamic Acids and their 
Behaviour in Ultra-violet Light. Richard Stoermkk and P.wl 
Heyma.nn (Asr., 1913, 46, 1249 — 1*366. Compare A., 1912, i, 974).— 
In reply to Liebermann {this vol., i, 265), the authors submit that the 
former's proof of the structure of n/fo-cinnamic acid is nut above 
suspicion, and that the nature of his experiments renders hi.s decision 
merely a probability. The action of sulphuric acid on cinnamic 
acid yields only ordinary cinnamic ncid, and even if faming sulpluiric 
acid is used, the main product under suitable conditions is ordinary 
cinnamic acid accompanied by a relatively very small quantity of 
truxone (compare Liebermann, A., 1898, i, 662). It is also already 
recognised that there are exceptions to Liebermann’.? method of 
deciding the constitution of tliese isomerides by pliysical properties. 

The main portion of the paper consists of the results of an extension 
of the investigation of the behaviour of etbylenic steieoisomerides in 
ultra-violet light (Stoermer, A., 1911, i, 295 ; 1910, i, 114). 

a-Chlovocinnaraie acid (Sudborough and James, T., 190% 89, 107), 
m. p. 137® {(milim salt, needle.s m. p. 137®), exposed in acetic iicid 
solution to the ultra-violet rays from a mercury h^mp for twenty-one 
day.? is converted to the extent of 21% into a/fo-a-chlorocinrivainic fioid, 
m. p. 111° {aniline salt, needles, m. p. 96^). In a similar manner in 
methyl alcoholic solution, a chlorocinnamamide, ni. p. 121°, is converted 
to tlie extent of 10% into the amide (m. p. 134% of the a^^o-acid in 
ten days, 

a-Bromocinnamic acid, m. p. 131° {aniline salt, needles, m. p. 132‘)i 
when exposed in acetic acid to ultra-violet rays for twenty-one daysis 
converted to the extent of 10% into a/io-a-hromocinnamic ac-id, m. p. 
120^ {aniline salt, scales, m. p. 102°). When a methyl alcoholic s:lu 
tion of the «77o-acid w:is exposed to ultra-violet rays, 71% was converted 
into the more stable isomeride. Similarly, a-bromociunamamide, leaflet?, 
m. p. 117°, in methyl-alcoholic solution is converted into the alio- 
i.?onieride (needles, m. p. 129°; 24%, in 240 hours) ; the latter substaoce 
under similar treatment is. re-converted to tlie extent of 50%, into the 
original amide. 

/l-Bromocinnamie acid, needles or leaflets, ni. p. 135°, is readily pro- 
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dated by submitting the o^^o-isomeridc (Krienmeyer, A., 1896, i, 46} 
jo chloroform solution containing a little bromine to the action of 
saiili^bt ; the product ia an equilibrium mixture. The action of ultra- 
violet rays on an acetic acid solution for thirty-h^e days converted 
40^0 of the acid into the aWo-isomeride, m. p. 150—160^. Ultra-violet 
illumination converted 75% of the alto-i\x^\^ in ethyl acetate solution 
jnto the ordinary acid. 

Of the two ^-chlorocinnamie acids, m. p. 142° and 132° respectively, 
the latter from its similarity to the analogous bromo-compound must 
be the «?/o-isomeri<le (compare Michael and Pendleton, A., 1889, 1063). 
The Acetic acid solution of the former {tra7is-) compound is converted 
to the extent of 40*% in twenty-one day.s into the a^^o-isomeride ; the 
(iniline salt, like that of rti/o-y5-bromociunamic acid, is unstable. In 
contact with bromine in sunlight the «//o-acid is slowly re-converted 
into the other form. 

The authors discontinue the use of tho term alio in connexion with 
the a/3-dihalogen-substituted cinnamic acids, because the compounds 
which from their power of indono formation must be the cis-isomerides 
at '0 more stable than the fmas-isomendos. 

cisa/J-Oichlorocitinamic acid, m. p. (ani^i.M salt, needles, m. p. 
129°), when treated with cohl sulphuric acid yiolds dichloroindone. 

When a !-olution in acetic acid is submitted to ultra-violet rays for 
twonty-one days, 45% of tlie aci<l undergoes conver.sion into the 
hitherto unknown tv^ns-a{S-dic/<lorociHnainic acid, rhombic tablets, 
m. p. 101°; barium salt, woolly necdle.s; aniline salt, needles, m. p. 
121° The ^rans-acid is also obtained by the elimination of hydrogen 
chloride from the dichloride of a-clilorociunamic acid by the action of 
potassium hydroxide solution; it i^ separated from ihe aVisomeride 
simultaneously formed by the sparing solubility of the potassium salt 
of the iran8-^c\6. in alcohol. The action of sunlight cn a chloroform 
.solution of the imn«-acid containing a little bromine causes a re- 
conversion into the cis-isoineride. 

The action of bromine on pheiiylpropiolic acid solution in carbon 
disulphide in the absence of suuliglit produces a mixture of cis-a/J-di- 
bromocinnamic acid, yellow prisms, m. p. 100 \vith the isomeric tmns- 
acid, scales, m. p. 136°. in approximately tim proportion 2:1; the two 
acids give aniline salts, noodles, m. p. 126° and 128° respectively. In 
nhloroform solution coutaiiiijig bromine, sunlight causes a partial 
change of tho trans- into the cis-isomcrido, but as tho latter always pre- 
dominates in the. eqtiilibrinm mixture, it may be regarded as the more 
stable (compare KostT and llasolhoir, A.. 1888, 1301). In ultra-violet 
light, the cVs-acid, dissolved in acetic acid, is converted into the trans- 
Acid to the extent of 40% in fourteen days. I’his c^i-acid is converted 
by cold sulphuric acid into ilibrouioindonc. Imt a much better method 
for the production of this substance is the action of aluminium chloride 
on the corre.sponding acid chloride in carbon disulphide solution at 
Water-bath temperature : under these conditions a quantitative yield of 
dibioraoindone, m. p. 123°, is obtained. 

a^-Di-iodocinnamic acid, m. p. 171° (Liebermann and Sachse, A,, 
1892, 470), decomposes when exposed in solution to ultia-violet rays; 
consequently no isomerisation could be detected; from tlie fact that the 
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known acid gives no indone formation with sulphuric acid, it 
presumably of the ^rajw-configuration. 

Curves are given illustrating the course of the isomerisation of tbe 
acids, and the properties of the various acids are tabulated. 

D. F. T. 

The Constitution of Abiotic Acid. Paul Levy (Zeitsch. anar^ 
Chem., 1913, 81, 145 — 155). — The evidence for the constitution of 
abietic acid is reviewed and a few new experiments described 
Oxidation with nitric acid yields dinitropropane and tram-cj^ch- 
hexane-1 : 2-dicarboxylic acid, Abietic acid is related to roteuc and 
pinene, contains a cyclohexane ring and an fsopropyl group, and Iur 
its carboxyl group attached to a tertiary carbon atom. None of tbe 
forinulse hitherto proposed conforms to all these conditions, with the 
exception of that due to Easterfield and Bagley (T., 1904, 85, 124h 

C. H, D. 

Benzoylated Cyanohydrins and Amides from Aldehydes, and 
the Corresponding Hydroxy-acids. Jt'LK.s Aloy and Cifarles 
RaB-aut (BvU. -6'oc. chim.t 1913, [’iv], 13, 457--160. Compare A., 1912, 
i, 462). — The preparation of benzoylated cyanohydrins by the action 
of benzoyl chloride on a mixture of an aldehyde with aqueous potassium 
cyanide Las been extended to the fatty and heterocyclic serie.s. 

Benzoylglycollonilrile [BenzoyloxyacUonitrih], UBz*CH 2 'CN, from 
formaldehyde, forms well-defined, stable crystals, m. p. ’26 — 27'^, b. p, 
275'’ or 165®/25 mm., which dissolve in concentrated hydrochloric acid 
or slightly warmed G0% sulphuric acid with tbe foroiation of hemQylo,i:\i- 
acetamide, 00 *NH. 2 *CH. 2 * 0 Bz, in hard, lustrous crystals, m. p, 
117 — IIS^’. Hydrolysis by hot dilute sodium hydroxide provides a 
convenient method for the preparation of glycollic acid, but when an 
insuUjcient quantity of very dilute alkali is employed and the reaction 
is arrested as soon as anjmoni.a cca«es to be liberated, benzoyloxyacetic 
acid, m. p. 79®, result.^. 'I’hc silver salt was analysed, Alcoholic 
ammonia converts the nitrile into benzamide and the amide into 
benzamide and glycollamide. Sodium ethoxide cause.s no replaceuifeiit 
by sodium in the “OHj group, but yields sodium cyanide and 
benzoiite and ethyl benzoate, and in the case of bonzoylmandelonitrili' 
gives rise to benzoin. 

Similarly, a-benzoyloxybutyronitrile is obtained from propaldeiiydoas 
animpureoil, which ^\ve%ahenzoyloxyhidyramide, Onz/Cll Kt'CO’Mii, 
m. p. 92®, and finally sodium a-hydroxybutyrate on hydrolysi?^, wliiht 
a-hi-.nzoyloxyi&ovakroniirile, OHMe..,’CH(OBz)*CN, from fsobutaldebyde, 
ha.s m. p. 21 — 22®, and gives the amuk, in. p. 98'^', and then a-hydrosy- 
isovaleric acid on hydrolysis. Benzoylox^ffunjlacetonitrih, 
C^H 30 -UH{()Bz)-CN, 

from furfuraldehyde, hasio.p. 47 — 18®, but hydrolysis led to discoloured, 
indefinite substances. 

The reaction is being extended to the ketones, in which case proloiifzed 
agitation is necessary (compare Francis and Davis, T., 19'i9, 95, 
1403 ; 1910, 97, 949). d. C. W. 
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Raceroiaation of Tropic Acid and its Esters, together 
a Theory of Racemisation, Substitution, and the 
Walden Inversion. Johannes Gadajieb (/. pr. Chem., 1913, [ii], 
87, 312— 392).— This paper contains a fall ami detailed account of 
the' author’s theory, a short description of which has already appeared 
M 1912, i, 934 ; compare Frankland, Presidential Addro8.s, T , 1913 
lol 723-725). 

[With Max Kuntze .] — Elhijt \ lropate, prepared from ethyl iodide 
and silver 7-tropate, has [a]); - 47 S” iii alcoholic solution ; the d^ester 
bas[«]i;+«'6“. 

Experiments are also described to show that the conversion of 
byoscyamine into atropine is due to ionisation at the asymmetric atom. 

F. B, 


^/CO. 
m,u 


{!■) 

-CO - 

\CO*NH- 

(II.) 


NH, 




preparation of an Inner Anhydride (Lactam) of 2 Amino- 
benzoyl - o ■ benzoic Acid. Aktiex-Gesellschakt fCe Anilin- 
(D.R.-P. 2S8343). — When the 2aminobGnznyl-o-borjzoic 
acids of tiie general formula I (where X 
and Y may be hydrogen, methyl, a halogen 
or carboxylic group) are heated either alone 
with cojidoufsing .agents or with solvents of 
high boiling point, they readily lose water 
and furiiisli inner anhydrides (lactams) of 
general formula IJ, and which are readily 
hydroly.sed byalkalilijdroxide.s to regenerate 
the parent suWlanco. 

When ^’((ininohenzo^l-o- benzoic acid, 
rhombic crystaLs ni. p. U'a' (with forma- 
tion of tile lactam), is heated at 200^ with 
nitrobenzene it furnishes the corresponding 
kci'iM, m. p. the base necompanied by anoiher isomeride is 

obtained by the nitration and subsequent icduction of henzoyl-o benzoic 
iU'id and separation effected by means of the adciniu salts. 

2:^'lJiaminob€niOi/l o-benzok odd, yellow needles, m. p. 2G5^, is 
obtained by heating '2amino-^-oc(ti/hiitiiiiobe)no^f-Q benzoic acid (pre- 
pcired by the nitration and sub.'equent reduction of 3 acetylaiuino- 
beiizciyl-o-benzoic acid) with 30% sulphuric acid and subsequent 
decomposition of the loctmn thus formefl. 

'2-AininG-5-aceti/la7)tino-A carbo.c//be7izo^f-o l/e}izoic odd, jellow needles, 
:n, p. 315'^, is obtained by the oxidation (with potassium permangcanate) 
of 'l-nitro-b aceii/luMiHod-tohioyl-o-benzoiC odd and reduction of the so- 
obtiined ’2-niiro-^acet/fl<f'n{?io~i-carl>o.i'^beiiZifi{l-o-htnzoic add, m. p. 

when heated with 30 ^ sulphuric acid, the foregoing amiuo- 
licetylamino-base furnishes the sldphaie of '2:o-diambio-\-carhQj'y- 
Unzoyl-Q benzoic acid, m. p. 340^ (about), together with its lacta^n. 

F. aM. G. M. 


Heduction of the Anhydrides and Imides of Phthalic and 
Naphthalic Acids. Arnold Keissfut (A‘cr., 1013, 46, 1 184 — 1491). 
— 1 he reduction of phthalic anhydride by zinc dust and acetic acid is 
known to give a complex mixture, from which diphthalyl, hydro- 
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diphthalyl-lactonic acid and phthalide can be isolated (WisUcotui? ^ 
1885, 57), whilst reduction by distillation with zinc dust yieljj ’ 
mixtiiro of zinc phthalabe and diphthalyl. " ^ 

It is now discovered that when phthalic anhydride is giadiiall 
introduced into an agitated suspension of zinc dust in a solutiou of 
calcium chloride in 40% alcohol at 20 — 22° about half is converted 
into phthalic acid and half into diphtbalyl-lactonic acid, for 

the author prefers the formula ^^CH’CO’C-H.'CO.H. 

No satisfactory method for the preparation of phthaUclo froin 
phthalic anhydride could bo discovered, but it was found thfvt 
phthalimide can be reduced by stirring with a suspension of zinr dust 
in cold 2iV-Podium hydroxide solution with the production of hi/dToxjj- 

phthalimidme (compare Graebe, A., 1885, 979), 

needles, m. p. 171 — 172°, which on boiling with acetic acid is con- 
verted into a suhstarice, needles, ra. p. 240—241°, of which ths 

structure is prol.ably CO<^‘>yi>CH— C(OH)<p«Jli>XH. If 

after the reduction of phthalimide to hydroxyphtlialimidine the 
reaction mixture containing excess of zinc is heated, a further 
reduction occurs and ammonia is liberated with the production (jf 

phthalide, in almost theoretical yield. 

If naphtbalic anhydride is shaken with zinc dust and 2A''-sodiim 
hydroxide solution, a blue solution is obtained, which on adclilion 
of more alkali and further shaking becomes rod; on neutralisation a 
reddi.sh-ycllow, crystalline sxibslance, m. p, 213 — 215^, is 

precipitated, whilst the naphtlialic acid prooluced simultaneoiidy 
remains in solution. Tho colouvod reduction product, which the 
author designates deoxynapJdhalic anhydride, possibly of the formula 

gives an unstable blue colour with 
.sodium carbonate solution aud a stable re<l one with sodium 

C0<®~>C(()11 )-( 

NJI 

solves in alkali .solutions with a bright blue or violet c.olour. 

The reduction of napbthalimide by a similar process to that which 
was successful with phthalimide yielded only a pasty product. 

1). F. T, 

Action of Acylanoino-acid Chlorides on the Sodium 
Compounds of the Esters of Malonic and Cyanoacetic Acids. 
SiEGMUND Gabuikl (Zffir., 1913, 46, 1319—1358).— A number ui 


hydroxide ; on mixing in- 
timately with conceiiLrated 
ammonia solution tlie sub- 
stance is converted into it 
compoxindy for which the 
annexed structure is f^ug- 
gested ; this is a yellowish- 
red substance, which di?- 



ORGANIC CHEMISTRY. 


i. 623 


. |i.^|jiniDoacylDaalonic estera of the series 

P CsH,Oj:n*cxy-co*ch(co2R)2, 

^l^ero X and Y=:H or alkyl, have been prepared from acylamino- 

It found that the stability of the esters is enhanced 
^ben X and Y represent 1 or 2 alkyl groups, tho non-substituted 
compounds having the character of strong acids and losing one -COgK 
-i,oup on boiling with water (A., 1909, i, 491 ; 1911, i, 212). The 
presence of these groups is also -a criterion for the pyrrolone con- 
Sensation (A., 1911, i, 227), which also occurs when the malonic ester 
groiip is replaced by -CIIg'GN, -CHg-CO-NHg, or by methyl, and when 
a, benzoyl nucleus is substituted for the phthalyl group. 

The same substituted phthalimiDoacylmalonic asters are peculiar in 
their behaviour towards sodium alkyloxides, for the yellow sodium 
compound of the ester changes into the colourless neutral salt of a 
strong acid. Pheiioxyacyimalonic estor.s underwent no such isomerism, 
whereas benzoylaminowobutyryl chloride condensed with methyl 
soJiomalonate to form a strongly acid compound with one methyl 
alcohol group less than the expected malonic ester. Benzoylmethyl- 
aminoisabutyryl chloride, on the other hand, gave the malonic ester, 
from which it appears that an iinsubstituted iuiino-gi'oiip is necessary 
for the formation of the acidic compounds. These are shovvn to be 
derivatives of tetramic acid (Anschiitz, A., 1912, i, 836), and their 
formation from methyl pbthaliminofwbutyrylmalonate, for example, 
presupposes the preliminary opening of tho phthalyl ring and the 
addition of alcohol according to the scheme : 

CsH,<c^N-CiIej-CO-CH(CO;Me),+ R'OH 


= 002R-C,H^-C0-NH-CMe,.-C0-CH((X‘).>!Me)„ 
^CO— CH-CO,Me ' ‘ 




+ CH.-OH. 


This is supported by synthesis and by the fact that the methyl ethyl 
ester obtained from the methyl malotiate and sodium ethoxide on the 
one hand, and from the ethyl malonate and sodium methoxide on the 
other, were isomeric. All these tctraroic acid derivative.? lose the ester 
group which is attached to tho tetramic acid ring on hydrolysis with 
very dilute acids, and are decomposed by liydriodic acid into phthalic 
acid, alkyl iodide, carbon dioxide, and aminomethylbutanone. 

[With Jajies CoLMAXaud Karl A. Bottchkk.] — For the preparation 
of ethyl phthaliminoisobutyryluialonatc (A., 1911, i, 213), it is 
recommended to use enough ethyl sodiomalomite to form the sodium 
compound of the new e.ster. This forms light yellow needles, and 
gives a yellow, alkaline solution^whieh is decomposed by carbon dioxide. 
The ethyl alcoholic solution or the solution of the free ester mixed 
witli sodium ethoxide gradually becomes pale in the cold, quickly on 
warming, and on evapor.ation deposits the white, isomeric sodium salt, 
C^gHo,|(.t-NNa, which gives a neutral solution and is only decomposed 
by mineral acids, when elh^l carbetho.ci/henzoi/ldimet/ti/ltetramcarb- 
oxijlate [2 : i-diketo-\-l)e7izoyl‘5 : 5-di)nethy/pi/n‘olidins-o-d-dicarboxy[ati\, 


CO,,Et*CeH/CO-N< 


.CO — CH-CO.,Kt 
OMe.,-CO ' ^ 


is formed as a crystalline 
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powder, m. p. 81®. It has a strongly acid reaction, gives an orange red 
colour with ferric chloride, and yields the tetramie acid, 

CO,Et.C,H,CO-N<^J-g^ 

on hydrolysis with warm dilute hydrochloric acid as a white powder 
m. p. 198 — 199°, which disengages carbon dioxide from barim^ 
carbonate, gives a red coloration with ferric chloride, and 
ammonium salt, in slender, white needles. The acid gives with 
molecule of bromine the monohromidey 

m. p. 159 — 160° from glicial acetic acid, which forms a hydrate with 
IHjO in rhombic needles, m. p. 121 — 122°, from dilute acebe 
acid, and yields phthalic acid and h'ovioaminomethylhuianojie hyifo- 
hromidey CH.,BrOO*CMo./N in leaflets, m. p. 156°, on boilinfr 

with bydrohromic acid. This ketone reduces Fehling’s solution and 
forms a 'picrate, which gives a turbid liquid at 165° becoming clear at 
147° Excess of bromine gives the dtbromide, CiglljrjO^KBrj. id, p 
155°, which i.s neutral and can no longer become enolic, Ohlorice 
yields the neutral dichloride in flat needles, lu. p. 126 — 12C’0^, fioia 
which the hydrocldoride of dichloroaminomethylhuianone, 
(:!HCl./C()-CMe/NiJ,,ilC], 
m. p, 203°, wa.s obtained, 'I'ho oxiitie. 


forms microscopic crystals, m. p. 103°. 

When the initial ethyl malonate is treated with sodium methoxide 
or when the sodium compound is left with methyl alcohol, the white 
inicrocrystaliino, neutral eodium salt, is obtained, from 

which hydrochloric acid precipitates ethyl carbouwhoxyhenzoyMimtihil 
tetramcarhoxyldte [7)ielhyl ethyl 2 : i diketoA-hentoyl-b : 5-Jime(hylpymH- 

dine-o-B-dicarboxyla/e], COjEl^ 

forms coloiirles.s needles, m. p. 133 — 134°, give^i a copfw' and a sihtr 
salt, and, on hydrolysis, the letramic acid, in ncpdles, 

m. p. 210 — 211°. The acid di.stils unchanged in a vacuum, yield-ian 
(immonin7n salt, an oxime, sparkling prisms, m. p, 210^ 

and a hyd)'azone, io short prisms, m. p. 222 — 223°, The 

Q pj 

methyl ether, CO.,Me*C-H/CO*N<l*^,, i| , is obtained by the 
CMeg*C*OMe 

action of methyl alcohol and hydrogen chloride as a crystalline powder, 
m. p. 103 — 104°, which gives no colour with ferric chloride, is 
insoluble in alkalis, and yields a Jrojuo-derivatii'e, Cj(^Hj,.0,,NBr, in 
matted needles, m. p. 140°. The acetyl compound, 

C03Ie-C„H,.CO-N<J°-§J^^. 

form.? cry.st.alline granules, m. p. 119 — 120°. 'The mo«o6romo-deriv- 
ative forms flat, rectangular prisms, in. p. 221°, which yield an 
ainmoniuvi salt and the above bromoaminomethylbutanone hydro- 
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iiroai>>if- The <Jt6romo-dcrivatiTo forms glistening needles, m. p. 
jj;|3 ,inJ the dicMoriJe, m. p. 172 — 173“ yields the abore dichloro- 
j^^'ijlomethylbutanone salt on hydrolysis. 

Veili pKthaliTninm^ob^dyrylmaloTutte, 

agH,02:N-CMe/CO-CH(CO,Mo)2, 

forms colourless, rhoinbohedral crystals, m. p. 91“ which give a dark 
cberryuod colour with ferric chloride. The mdium compound is 
yellow, reacts alkaline, and change.s in methyl alcohol into the colour- 
less, neutral womeride, from which hydrochloric acid liberates melfiyl 
^^J^nelkoxyhmzoylilimMyltetrumcm-borylate [2 : 4 - t/iitio - 1 - henzoyl- 
t ■ ;^.!ii}>ie(kylpyrrolidht^-o-3-dicarboxylate], 

in short, thick columns, m. p. 155°, which may be distilled in a vacuum. 
It forms a 5i7v«rsalt, and gives the above teCramic acid, m. p. 210 — 211° 
on hydrolysis. In. order to synthe.'ise the compound, a-aminoisobutyric 
acid was condensed with the chloride of methyl hydrogen phthalate 
[Meyer, A., 1901, i, 750) to fortii carbotnUhoxyhenzoylaminoi^ohidyric 
acid, C0.2Me'0gH^'C0*NH*CMe.,*C02H, in rhombic tablets, m. p. 16S'\ 
This was converted into the chloride by means of thionyl chloride, and 
then condensed with methyl sodiomalonate and the product ideutiGed 
with the expected ester, m. p. 155° When (he methyl e.ster, m, p. 91°, 
is allowed to react with sodium ethoxide, the neutral sodium salt of 
mthyl carbethoxybenzoyldimetkyHetramcarboxylate, 

is formed as a granular powder, in. p. 90°, which gives a copper salt. In 
contrast to its isomeride, m. p. 133 — 134\ its tetramic acid derivative 
is the ethyl compound, m. p. 199°.and not the methyl, m. p. 210— 21 1°. 

The methyl ester, ni. p. 91°, but not so the isomeride, m. p. 155°, 
condenses in presence of meth\l sodiomalonate in boiling benzene to 
Mthyl henzoiilenedimeihylp^jrrolQ}tec'i.rhox\ilaie, 


CO— N'CMe.2 

iu yellow needles, m. p. 165° (compare the ethyl ester, A., 191), i, 
-13). Similarly, phthaliminomethylbutanone (j6i<f.) gave benzoylene- 
dimetbylpyrrolone (A., 1911, i, 228), Methyl phlhalitiuno\?,obutyTate, 
t'dl^O./N'CMe./COjMe, prepared from the chloride in colourless, 
I'hombie plates, m. p. 7S^ combined with metliyl alcohol when left with 
that liquid or when warmed with sodium methoxido solution, and gavo 
(ho methyl ester of methyl phthalatainoi^obntyrale 

CO^Me-CoHj-CO-N ll-CMe./t-XUro, 
indelicate needles, m. p. 116 — 117°, thus behaving differently, as was 
expected, from the plithaliminoacetates and propionates, which give 
woquinoline derivatives (A., 1900, i, 358). The methyl ester, m. p, 91°, 
oiay also be methylated by the action of methyl iodide on the sodium 
compound. Methyl phthuliviiruA^obutyrylmethylnHilomite, 
CgH,0.,:N*CiIe./CU-CMe(CO..He)2, 
tornii^ prisms, m. p. 121°, and on hydrolysis with hydrochloric acid 
yields aminoniethylpentanone hydroefUoridtj 
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in rcictangular tablets, m. p. 164°. The hydriodiAe^ Cgll^ 
crystallises in needles, in. p. 141 — 142° and gives a ■picrate^ m. p. 1453 
The Imzoyl derivative forms silky needles, m. p. 118° the phthal^i 
compound crystallises in rhombic tablets, m. p. 70°, whilst the free 
base, C^Ej-CO-CMeg'NIlg, is a colourless, mobile liquid, which, unhi^g 
aruiuomethylbutanone, but like aminowobutyrophenone (A., 1911, 
212 ), distils without condensation, b. p. 157‘57762 mm. 

a-Phthalylalanyl chloride {A., 1908, i, 182) has also been coj,. 
densed with ethyl sodiomalonate, forming a light yellow sodium 
compound, from which carbon dioxide separated ethyl a-phthalylakmji. 
malonate, CgH 40 g:N*CHMe*CO-OH(C 02 Kb) 2 , in rhombic plates, m.p 

73 74^ Contrary to the above phthaliminozsobutyrylnjabuates, it 

did not form a tctramic or a pyrrolone derivative. When hydtolyseil 
by means of fuming hydriodic acid, methyl a-aminoethyl ketone 
kydriodide, C^H^NO.HI, m. p. 89°, is formed (ICiiune, A., 1895, i, 685), 
but hydrobromic acid at 70° led to a-phthaliminoelhyl methyl ketone, 
CfiH^O.'.N'CHMe'COMe, which formed flat leaflets, m. p. 85—80", 

Pheiioxyacetyl chloride was also condensed with methyl sodio- 
malonate, when the new sodium salt was obtained in silky, white 
needles, from which carbon dioxide separated 7aethyl pheiwxyacetnl 
malonate, OPh'CH 2 -CO*CH(C 02 Mo).,, as an oil. 

Similarly, pJieno.’\i^\^obutyryl chloride, OPh'CMeo'COCl, a colourless 
oil, b. p. 112 — 113712-5 mm., yielded ethyl aphenoxyisohuti/rylmlonale, 
0Ph'Cile./tX>CHtC02Et).2> in prisms, m. p. 60°. The chloride was 
obtained from ethyl phenoxyisohutyrale, b. p. 127712 mm. {compare 
Bischoff, A., 1900, i, 346), by the action of phosphorus pentacbloride 
on the free acid, and 3 'ielded the atnide, OPh’CMe. 2 *CO'NHjj, in silky 
needles, m. p. 1 16b 

Ethyl a-phlhaiminohohntip'ylcyanoacetale, 

Cj^ll,(X,:N*CMe 2 *C 0 *CH(CN)* 002 Et, 
was obtained by adding phthaliminoisobutyryl chloride to ethyl sodio- 
cyanoacetate su.<pended in benzene, and decomposing the new light 
yellow salt with hydrochloric acid. It forms flat leaflets, m. p. IIP, 
and has acidic proj)ertie.'<, giving an a?«mc?i.itiw salt, 

and a cop}}er salt. On hydrolysis with dilute hydrochloric acid it 
yields a-])hthalimino\?<Cihuiyrylncel07iitrUe, (’^^ll^O.^lN'CMe^’CO'CiP’CX, 
in long needles, m. p. 154 ’. ^\'lien left or wariiied with dilute alkali! 
the substance loses water and forms o-benzoyknecyanodimethylpyrroloM, 


in yellow prisms, m. i>. 273°, which are con- 

CO— X'C.MeA ^ . 

verted by hydrobromic acid into benzoylenedimethylpyrrolore 
(^oc. cit.). The nitrile also dissolves in cold concentrated sulphuric 
acid with the formation of phthaliniinoii^ohuiyrijlacetaiHide, 
C,HA*N*CMc2-CU-CH./CO-Nir,, 
in long, flat needles, m. p. 13b°. This compound condenses very 
leadily to o-benzoylenedimethylpyrrolonecarbonamide, 

c,n,.o:(j(co*NH2) 

CO“N*OMe2 ’ 

which forms long, yellow prisms, m. p. 217°. When warmed witi 
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roncentrated sulphuric acid, however, the nitrile takes up 2H 0 and 
the phthalo^hc acid derivative of amimi^obutynlacltamide 
lQ.C(irhoxf/beit^oi/laimnoisooutyrylacetamide), 

C02H'CgHj*0O*NH‘CMc./C0*Gir,*CO*NH 

,, , crystalline powder, m. p. 171", which" merely ""dissolves and 
iinflergoes no condensation in alkalis. 

Beiii^nylaminotsobutyriu acid (dimethylhippuric acid) was prepared 
l3y benzoylatmg aminou-obutjric a<;id in acetone in presenc^e of 

pyridine and then converted into the chloride (Mohr, A , jqjq • 

The Ilitter was condensed with methyl sodiomalonate, when the 
MiKcted ester was not obtained, but rather Un^oyUhmthyl- 

,,W,»«nWaIe [2 : benioyl-5 , 5<liviahylpyrrolidine.3.citrh- 

- iS hfZ* L/O* Gxi*C/02i*ie , 

— Q0 > which forms rhombic tablets or short 


pri.-uis, m. p. 154—155“ The .substanco had an acid reaction 
dissolved m ammonia, and save a copper salt and an oraiive-red 
coloration with letric chloride. Hydrolysis with hydiuchloric or 
hych'iodic acid gave the salts of aminomethylbutanoDe. The 
iiU!ilugou.s el/iyf ester, fljeklj-O-N, forms short prisms, m. p 111“ 
Ccicdensation of the above chloride with ethyl cyanoacitiite however 
followed a noraal course, and led to beazoylmuinoimhulyryi 

viammkue, lSHt.e-C5Iey(J(>CH(C\\')-(,'u„El, which tormed oolourlis 
rhombohodra, m. p. Ili5“. The compound forms .salt.s with ammonia 
M(i silver, and givc.s a cherry-red coloration with ferric chloride 
Hydrolysis wirii hydrochloric acid leads to bcizoylaminohobutyrui 
%tlemtTih, Is H Bz'hMe,*U()*(JH^*CX. which forms loug needles. 

For the condensation of malonic esters with beiizoylmetliylamino- 
wbutyryl chloride, metliylauiiLoi,?obiityric acid, prepared by a 
Eoditication of Zelinsky and titadnikoff 's general method (.4. 1906 

md, hMeBz-CMe,-CO,H, short prisms, in. p. 1S3-, was treated 
nth thionyl chloride, and the crude product left with methyl 
?oaioiualoiiatG. Methyl henioyhi}ethylaiiihio\><ohvtyryliH(ilonaie, 

X MeBz-CMe.,-C'0-CH((,'0,.Me).,, 

lomis colourless, short columns, in. p, "125'." It is gradually 
■csolved into its components by boiling water, hut is not only 
ijdtolysed, but, fui tiiermore, condensed by liidriodic acid to pheiml- 
CPb'OH’GO * ‘ j 

nmllylpyrrolonc, . This base crystallises in hexa- 

,onal Ublets, m. p, lOOy b, p. 346 — 347", 768 min,, and form.? a 
olable chloride, a .sparingly soluble nitrate, iodide and picrate, 
Jj' p. I'll , aiid a platiuifliloride. j, q 


Coudensation of Pyromellitic Anhydride with Benzene and 

itn ioluene. II. Ernst riiiLim (Monalsh., 19 IS, 34 , 705 717 

jOuipiireA., 1911, i. 793; Millsaud Mills, T., 1912, 101, 2194).— It has 
0 Oiei] hiund possible to produce substautes analogous to authranol 
tte dinaphthanthraccno group by intramolecular elimination' of 
I’f'ducetl derivatives of dibenzoylbenzenecarboxylic acids. 
ilitM of dibonzoylbenzenedicarboxylic acids to di- 

^ oy enzene by concentrated sulphuric acid, '2'heii::fOylanthraqui\tQne- 
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^-carboxylic acid, m. p. 283— 285^ ia obtained as a by-product, Ijuti, 
allowing the reaction to pi’oceed at a lower temperature for a shorter 
period this substance becomes the main product ] the sodimn aoij 
potassium salts are sparingly soluble. Reduction of the acid ^rith 
ammoniacal zinc dust and copper sulphate solution gives a poor yie],] 
of 'l-hmzylanthrac^ne'Z-carhoxylic acid, m. p. 235 — 237°, wliicli oactlji; 
further reduced by hydriodic acid and phosphorus to 1 •5-(Uhtniiil. 
ben&enc-'2 i-dicarboxylic acid, which decomposes without meltiug. 
dianthranol nor any other condensation product could be obtained by 
heating this substance with sulphiiric acid. 

Iteduclion of diphthaloylbenzene by distillation with zinc du.'.tinan 
atmosphere of hydrogen under reduced pressure and also by idUlinij 
hyposulphite yielded a sparingly soluble, reddish-brown, crystalline 
solid ; this was unaltered by a temperature of 360°, and frotn the 
presence of two hydroxyl groups the structure is probably 

‘2<qoHr ® *' 

The product of reduction of diphthaloylbenzene with hydriodic acid 
and phosphorus was exceedingly difficult to purify ; it i.s an almost 
colourless substance, m. p. 210—215° (decomp.), the com position cE 
which indicates a formula 

The condensation of pyromellitic anhydride with toluene by mcfirs 
of aluminium chloride proceeds in exactly the same way as with 
benzene; the reaction product is a mixture of two acids of the striicUirD 
CjjHa 2 .r 6 ‘CO*C,ill 2 (C 03 H) 2 *CO*Cfil l.jMc, namely, 1 : 5 - di - p tolwf 
benzene - 2 - 4 • dicarhoxylic acid and I : i-di-'p-toluoyl-2 \ 5-beHZ6nt- 
dicarboxylic acid, which can be separated by fractional crysfallisatioii 
from nitrobenzene; the former acid bas m. p. -45 — 248°, whilst the 
latter and less soluble acid decompo.^es without melting. RfidiietioEof 
the more soluble isomeride by zinc dust and copper in alkaline solution 
is exceedingly slow, and yields only the lactone, 

a yellow solid which does not melt below 240°. The same lactone 
is also obtained when tbc reducing agent ia a mixture of phosphorib 
and hvdriodic acid, but in this case it is accompanied by \:o4if 
tolylbenzcne-2 : i-dicarhoxylic acid, a yellow solid, m. p. near ^ 

Hydrogenation of Santonin in Presence of Palladium Black 
(JciDO Baugeli-isi {Atti R. Accad. fAncei, 1913, [v], 22, i, 413— lb) 
— The action of hydrogen on. an alcoholic solution of santoiiio in thf 
presence of palladium black yields a dihydrosantonin and a tetui 
hydrosantonin. The alcoholic solution of santonin containing palladium 
black is treated with hydrogen at 40—50 cm. pressure until the 
volume corresponding with the dihydro-compoimd has beeu absoibd 
(for 5 gram.s this takes fifteen to twenty minutes). Thedikydrosantom 
so ol tallied, has m. p. 148 — 150°, |aln+23° (in 21fia. 
alcoholic solution), and gives with alcoholic potassium bydioxicle a 
yellow solution having a green fluorescence. It yields a 

^hich forms microscopic needles, m. p. 238 — 239 k 
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When the hydrogenation ‘is continued until a further equal amount 
Qf absorbed, a tetrahydrosantonin, C|r,H 220 g, is 

obtiiined; it forms colourless lamina, m. p. 154_l55''->^ [a]j, + 61'5^ (in 
‘234 ^i> alcoholic solution). This substance does not become yello^v 
when exposed to light, and is stable towards permanganate ; it yields 

110 colo'f^tion with potassium hydroxide. R. V. S. 

Combination of Phenolcarboxylic Acids. HI. Feedinand 
Mal'i'HXkr {J. pT. Chem., 1913, [iii, 87, 409 — 415). — A continuation of 
J,re 7 ions work (A.. 1911, i, 725 ; 1912, i, 207). 

‘ ^felhyl p-3 ^ 5-dimethoxybenzoyloxyffenzoate, prepared by shaking an 
Plhcieal solution of 3 :5-dimethoxyljen:iOyl chloride with methyl 
v-hydro.'cybenzoate dissolved in aqueous sodium hydroxide, crystallises 

111 colourless needles, m. p. 91 — 92^. Methyl va-‘.\\^-diMethoxyh$nzoyl- 
Qxyhmznate, from methyl m-hydroxybeniioale, ha.s m. p, 66— 6r. 

'}kikyl m-‘i '.^-diimthoxyhenzoyloxy-iymethoryhenzoate, from 3:5- 
cliinetboxybenzoyl chloride and methyl vauillate, has m. p. 89 — 90'^. 

)hth'jl 2-(3' : f*)-dhaet}ioxyl>enzoylo:‘-y-Z-nai)hthmte, from methyl 
•2-}iYdi'Oxy-3-naphthoate, Im.s m. p. 119 — 12iP. 

i) : 4 : 5-Trimethoxybeuzoyl chloride reacts with methyl m-hydroxy- 
benzoate, yielding methyl m-o •A)-lrvmlhoxyhe'ii.zoylQxyheHZoate^ m. p. 
113- -144'^, and with methyl 2-liy(li'oxy4-naphtlioate to form methyl 
2 (3' ; 4 : ^'yirimeihoxyheHzoyloxy’O-nayhthoale, in. p. 149 — 150'h 
^tthyl m-^-methoxyheiizoyloxybenzouU, prepared fromanisoyl chloride 
and iiietiiyl «r-liydroxybei)z<>ate, ha.« ni. |i. 79 — 80'. 

All the compounds described above crystallise in colourless needle.?. 
The 3 •- 4 :5 : 2’ : O’-poritnmcihyl ether of dimethyl galiate (A., 1911, 
j, 72")) has m. p. 173 — 171''. F. B, 

Tetra alkylation of rveZoHexanone and /I Methyloyc^hexan - 
oneand Trialkylation of Menthune. Aliiin Hallku {i'ompt. rend., 
1913,156, 1199 — 1206. Uompai-o .-V., lO'Vs. i, 9i^7 ; 1909, i, 108, 
654 ; 191U, i, 219, 300; 1912, i, 269). — By the use of sodamide as 
couileosing agent, all the hyilrogen atoms attached to the two carbon 
atoms adjacent to the ketone group in the substituted or non-substituted 
tydobexauones can be substituted by alkyl groups, ebiedy methyl and 
altyl, condensation of the <;?/c/ohexanone on irself lakiug place to a 
ctii'iaiu extent at the same time. This latter condensation is increased 
if the methyl iodide is replaced by its higher hotuologues for- substitu- 
tion. The tetra-, peiita-, and hexii-alkylcu/c/oliexanoiies so obtained give 
neither oximes nor seuiicarbazoues. The substitution is performed by 
di>.soh ing the ketone (1 mol.) in anhydrous ether, or preferably toluene 
iii some cases, adding the sodainide (1 mol.) in tine powder, and when 
all action has ceased adding the alkyl iodide in theoretical quantity. 
Ou the crude product obtained by treatment with water and then 
drying, tivatinent is repeated two or three times. By this means 
the following compounds have been prepared ; 

1:1 : 3 ; o-yk(ra/i(.e^/(///cyclo/t«.C(r/i-2-t)/«,t'H2'\|^i[j'.^i\[g^C10, b. p. 

185—186^, 0'8936, T447, which on reduction with sodium 

VOL. CIV. i. w w. 
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HDd alcohol gives the correspoudiDg alcoliol, b. p. 195 — 107'^/7G7 
0'9001, 1*455, gWm^ &. pheriylurethaixs^ m. p. 97—98°, ’ 

Attempts to prepare the ethyl derivatives by similar methods 
a mixture of small quantities of mono- and di-ethyl derivative.s and a 
large amount of other condensation products. 

\ \\ '.^■.^-Tetra-(dlyh'^c\okexan-%one, b, p. 170 — ni"/!,^ 

D17 0 9490, 1*4020, giving on reduction the secondary akohd 

b. p. 171—173715 mm., 0*9523, < 1*4975, which gave ci 
pbenylurethane. 

1 : 2 : 2 : 4 : 4-rentamethylc3/dohexau-3-one (compare A., 1005, i, 21| 
602) was prepared in an active and inactive form. The active 
had b. p. 201—203^^,765 mm., 93—94723 mm,, 0*8979, ’ I hlly 

[ajn +24°0', and gave the corresponding alcohol, b. p. 210—212' 
767 mm., giving a phenylv/rethaTxe, m. p. 105 — 106°. The inactive 
ketone had b. p. 202 — 2037765 mm., 1)^® 0*8997. ® 1*4553, and 
the alcohol, m. p. 45°, b. p. 213—2147767 mm., yielding a pk^y^i. 
urethane, m. p. 127°. 

\-Methjl-2 : 2 : 4 ; i-ieira-allylcyc\okexan-Z-one,h. p. 165 — 16971 2 mm,, 
0 954, [a]„ +36°17', on reduction yields the corresponding alcohol 
b. p. 187 — 1897-9 mm., 0*9613, n’d*® 1*5054, [a]i, - 9°02', whieli 
yields no phooylurethane. 

The alkylation of the menthones in order to pass beyond the mono, 
alkyl stage had to be carried out in toluene as a solvent. The products 
so obtained were ; 

VimethylmentliOiie, b. p. 108—109714 mm., which on rednetion gave 
the alcohol, b. p. 245—247° [a]i, H- 3°23’, yielding a phenyluretkm, 
m. p. 90—91°. Attempts to prepare trimethylmeuthone were m 
successful. 

Vialh/hnenthone bas l>. p. 146 — 117716 mm., [a7 + 25“50', 

I’riaUyhnenthone has b. p. 166 — 167714mm., [a]L,-|-6°40', \V, G. 

Arylsulphonylacetones, Arylsulphonylacetophenones, and 
Cyanobenzylarylsulphones. Julius Troger and 0. Bkck (/ pr. 
Chem., 1913, in , 87, 289 — 311. Compare this vol., i, 169).— A 
number of aryUiilphouylacetophonoiics, 8O^K*CH^*C0Ph, and aryl 
Bu) phony hicetones, 80.,tv*cn /(JO.Mc;, have been prepared by the inter- 
action of the sodium salts of arylsuipbinic acid.s with cucLiluru' 
acetophenone and cldoroacetone respectively. I'hoy resemble the fii'yl- 
sulphonylacetouilriles de.scribed provioiisl} (A., 1905, i, 336, 870), in that 
they dissolve in aqueous alkali hydroxides, and are reprccipiUted un- 
changed by mineral acids. The mobility of tho methylene liycbogea 
atoms in the arylsulpbonyl-ketone.s is, however, not so great as in the 
case of the arylsulplionylacetoiiitriles, since condensation products witli 
amyl nitrite and aromatic aldehydes could not be obtained. 

Attempts to prepare arylsulphonylacetophenones by the action of 
magnesium phenyl bromide on the corresponding arylsuiphou}!- 
acetonitriles proved un.’^ucces-fui, tlie latter compounds being recoveiei 
from the reaction unchanged. Acetonitrile and phcoylacetomtiile 
readily react with n.agnesium phenyl bromide, yielding acetophenoii'^ 
and deoxybenzoiji respectively. In the ca.se of chloioacetoiiiliue, 
which should give rise to w-chloroa<-Gtophenone, no detinite coinpuiui' 



OROANIO CHEMISTRY, 


i. 631 


could be iaolatod from the reaction product, A similar retarding 
iafluence of the urylsulphonyl group has been obserred with the 
jtylsulphonylaeetophenones, which do not react with organo-magnesium 
compounds, whereas acetophenone readily reacts with inagne,sium 
phenyl bromide and magnesium methyl iodide, yielding diphenyl- 
jcethylcarbinol and phenyldimethylcarbinol respectively, 
a-iletkoxyheMzemtitlphmi.ylacetoni!, OMe-dgllj-.sa/OHyC'OJIe, pre- 
pared by heating sodium o-methoxybenzeuesiilphinate with chloro- 
aeetone in alcoholic solution, forui,s white, prismatic needles, m. p, 65^, 
and yields an oxime, m. p. 160‘5^. ’ ’ 

)^rEihQxyhtnzeneaulphonylacetophenon«>, obtained from sodium ;>ethoxy- 
beiizenesulphinate in a similar manner, crystallises in white needles, 
m. p. 67-5®; the oxime forms leaflets, m. p. 127^ The following 
compounds were prepared by boating o>-chIoroacetophenoDe with the 
sodium salts of arylsnlpbinic uci<ls in alcoholic solution; henzenesul- 
•plionylacetophenone, S 02 Ph’CfI„‘ 00 Pij, which crystallises in white 
needles, mi p. 96 , and foruitj an o.cinie, lu. p, a ssmicarhazoiie, 
m. p. 194 7)°, and a phenylhydrazone, yellow needles, m. p. 170'^; 

^.chlorob6nze7iesulpkonyiacetophenone, white needles, in. p, 132 133^ 

(ojn-m, m. p. 131 — 132^); a-nap/ithalenesulphonylacetophenone form.s 
white needles, m. p. 89'^, and yields an oxi/ne, in. p, 173'^ and a phenyl- 
hydrazoiie, yellow, prismatic columns, rn. p. 191 — 192'^; ^-tohiene- 
sulphonylacetophenojie, m. p. llu^ {setnimrbazone, m. p. 20S'5°); 
o-methozybenzenesulp/tonylacelophenone forms stout, pri.-matic crystals, 
m, p, 79°, and yields a phenylhydrazone, rrystallUiug in yellow prisms, 
which become yellowish-icd at 10.T. m. p. 167-5°; p-ethoxyhmzene- 
Bulphmylaceiophenone, white, prismatic nee<lle.-, m. p 130° (oxime 
m,p, 150°), 

iji-Benzenesulphonyl<\ytoluonitrile, bO^PlrCli/C'^H/tJN, obtained by 
the interaction of lo chloro-pToluonitrile an<.l sodium benzenesulphinato 
in alcoholic solution, crystallises in wlhte needles, iii. p. 204-')°, The 
following sulphones were prepared in a similar niiinner : ui-’p-chlo/'o- 
henzmes^dphonyl■p^tohlonitri/e, in. p. 148 o-' ; (iip-tolnenesulphonyl-'p- 
tihionitrile, prismatic needle.-s, m. p. 211° ; ui-<i-haphtbateHesulpho 7 iyl--p- 
loluonitrile, m. p. 162'5°; O‘tueihoxybenzenesulpltoityl-\)‘loluonit7'ile, 
m. p. 121°; uy-p-et/ioxybenzenesulphonyl-'p-toluo/dtrile, m. p. 164°. The 
above-mentioned siilpliones diJfer from the arylsulphonyl-kotone.s and 
nitriles in being insoluble in aqueous alkali liydrosides. F. B. 


The Friedel-Crafts Reaction. VI. (tCstav Heller {Bsr., 
1013, 46, 1497 — ln04. Compare A., 1912, i, 357, 358: etc.). — It 
hfis already been shown (A., 1912, i, 353 : iUhS, i, 991) that, whereas, 
Cl- and p-chlorotoiueues rciict normally with plithalic anhydride in the 
presence of aluminium chloride, the three bromotoluenes behave 
jiuomalously, yielding the same o-broinotoluoylbenzoic acid. The 
bt-'bayiour of the chloro- and bromo toluenes with benzoyl chloride und 
aliimiiiium chloride has lljeiefore now been investigated. 

ith T.eopoi.o Bi-b.] — l>enzoyl chloride was intiodueed into a well 
i^ooled mixture of o-cblorotolueue and aluminium chloride, and the 
fixture subsequently warmed; the p)roduct \va.s a phenyl chlorotolyl 
C^HgileCi'COPb, colourless leaflets, m. p. S2 — 83°, which 

u u '2 
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was oxidised by chromium trioxide in acetic acid solution to , 
chlorobenzophenomcarboxijlie acid, leaflets, m. p. indistinct at Igp 
In a similar manner p-chlorotolueno gave rise to an isomeric phe^i 
chlorotolyl ketone, m. p. 35—36“, by the oxidation of which o, 
characteristic acid could be obtained. 

p-Bromotoliieiie, as also the lu-isomeride, again exhibit anomalous 
behaviour, producing under similar conditions to the above only 
unorystallisable oils, which from their inconstant b, p. must hi 
mixtures caused probably by a wandering of the substituent group, 
during the reaction. On the other hand, o-bromotoluene gave „ 
oily product which partly crystallised to a yellow solid, ni. p. liSti 
plLyl hydracytob/l ketone, OH-CoHoMe-COPh ; this is the first a,, 
of the replacement of bromine by hydroxyl in a Fnedel-Crafts rsaclion, 
and as the primary reaction occurred in the absence of water, tti 
hydroxy-compound must have been produced from an intermediite 
substance during the subsequent treatment. 

The interaction of phenol, aluminium chloride, and benzoyl chlotiji 
yielded a mixture of 4-hydroxydipheuyl-ketone and phenyl benzoiti. 
o-Cresol gave the same phenyl hydroxytolyl ketone {acetyl (ieriviitive, 
needles m p 68—69") as was obtained in the above reaction ititli 
o-bromotoluene. m-Cresol produced a yellow oil, from which could b, 
separated two isomeric phmtjl hydroxytolyl ketones, yellow crystili, 
m p. 63", and colourless needles, m. p. 129" (compare Bartolotti, A, 
1901, i, 36), respectively, and ?a-tolyl beiuoate. The product oblained 
with w-cresol Wiis exclusively ;;-tolyI beuaoatc. 

It Ims already been shown that phthalic anhydride condenses with 
fl chloronaphthaleue in tlie presence of aluminium chloride with tlie 
formation of an acid, which by dehydration gives a ketone (Kellet 
and Griinthal, A., 1912, i. 357). Oxidation of the ketone by a mistnrt 
of potassium permanganate and nitric acid yielded anthraquiiione-. ;o- 
dicarboxylio add ; the ketone must therefore be of the structiin 

2-chloro-6 : 7-phthaloylnaphthaleno, CjH4<Cp^^C,(|HjCl, and thestil 
must be an o-(3-chloronaphthoylbenzoic acid, CjjHjCl’CO-CgHj'OOJ, 


The Condensation of 2 : S-Dimethoxybenzoyl Chloride mtl 
Phenolic Ethers. Fehoin'axd Mautuser (./. pr. Clam., 

87 403 409). — An account of the preparation of a number o 

methexybenzophenones from 2 : S-dimethoxybenzoyl chloride »ni 
phenolic ethers by means of the Friedel-Crafts reaction 

2 ■ 5-Dimethoxybenzoic acid is host prepared by nie )} 
n-resorcylic acid with methyl sulphate and aqueous sodium hydoi) 
at the ordinary temperature ; the chloride has b. p. I"*' f , 

UJ p, 34 , — 36" (compare Kostanccki and Limpe, A., 1908, l, ^ 
amide aud crystallise in lustrous, silky needles, m. p. 


and 124— 125° respectively. 

3 ; 5 : i'-Trimelhoxybenzoplanone, prepared from the 
anisole in carbon disulphide solution in the presence 
chloride, forms colourless needles, m. p. 97 98°. 


chloride 111 
of aluminib 
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3 ; 5 1 3' : V-Tetramethoxyhensopkenone, obtained from veratrole in a 
similar manner, crystallises in colourless needles, m. p. IM— 115“. 

3 ; 5 ; 2' ; i' -TtiramtlhoxybeniopUTume, from resorcinol dimethyl ether 
(orms needles, m. p. 73—74“ 

2‘-]li/drQxy-3 : 5 : 3' : i'-tetramfitftoxybmzopJifinone, prepared from 
[,T,o‘’*IIol Lritnetbyl ether, forms light yellow crystals, m p 
123-^124“ 

3 : j : 2' : 4' ; 6'-/’ent™Mt/«i3:yJ«na)yrerion«, from phloroglucino! tri- 
melliyl ether, crystallises in small needles, m. p. 132—133“. F, B. 

Benzilbenzoin. Alfeed Be.nrath (/. pr. Chum., 1913, [iij, 87, 
418 . -422).— Klinger’s benzilbenzoin (A., 1886, 888 ) i.s produced by ihe 
photochemical reduction of benzil in solutions of aldehydes and aromatic 
hydrocarbons (compare Benralh, A., 1906, i, 535). When heated 
alooe or in solution it decomposes into benzoin and benzil. Owing to 
this decomposition it has no definite m. p. ; it begins to soften at 86 “, 
md is completely fused at a temperature dependent on the rate of 
heating, the highest recorded temperature being 143-'. A miztuie of 
heiizil and benzoin in eqnimolecular proportions shows the same in, p. 
icterval a.s benzilbenzoin, and hence the latter compound must have 
the formula COPh*COPh,COPb*C'HPh*(iH. 

The fusion curve of mixtures of beuzoin and benzil is recorded ; it 
shows a eutectic point at 86’. F. 8, 

Preparation of Derivatives of p-Benzoquinone, Paebwehke 
voEJi, Meister, Lucius ct BrCkixo (l).li,-P. 2.57834),- -When yi-beuzo- 
quiijone, its homologue,s, or halogen derivative.s are boiled with 
iiaphthjlammesulphonic acids in the prc.sence of sodium acetate they 
yield compounds which, after further condensation with zinc chloride 
(or concentrated sulphuric acid), dye wood or silk in reddish-violet to 
blue sbade.s. 

The tinctorial properties of the flisulplumaplUbjlammodicJdoroben'o- 
piinoMS thus obtained from cliloroanil with /H-naphthylamine-D- and 
•S sulphonic acids are tabulated in the original. F. 51. G. M. 

Preparation of a Derivative of Anthraquinone. Farbwerke 
voiDi, .Mebter, Lucius k Bku.ni.M'. (D.ll.-P. 258439).— When l-amino- 
anthraquinone (10 parts) dissolved in 500 parts of cooled 60% sulphuric 
acid is slowly treated with sodium chlorate (2 parts) lii.ssolved in 40 
parts of the same solvent, a blue coloration is rapidly developed, 
followed by the separation of a deep blue precipdtate which cau be 
purified by boiling witii alcohol and crystallisation from nitrobenzene. 

This compouml is not apparently obtained when other o.xidising 
apents are employed; it gives a colourless “vat” with .alkaline 
b.rposulphite, and on further reduction with stannous chloride furnishes 
leuco(|uinizarin, F. JI. G. 51. 

Behaviour of Dibenzoyl- 1 : S-dibenzylaminoanthraquinone 
with Alkaline Sodium Hyposulphite. L'hristias Seek {Monatsh., 
^13, 34, 579). — A correction; dibenzoyl-1 ; S-dibenzylauiinoautlira- 
quinone is not reduced by alkaline hyposulphite as previously stated 
(A., 1912, i, 571). D F. T. 



i. m 


ABSTRACTS OF CHEMICAL PAPERS. 


Preparation of Di- and Tri-anthrimides of the ^i-Anthra- 
quinone Series. Faubweuke vorm. Meister, Lucius i BKi-sisQ 
(L.R.-P. 257811). — It is found that dianthrimide can be prepai-ed by 
heating together ^-ftminoanthraquinone (22 '3 parts), /J-chloroantlira- 
qninone (24-2 parts), and potassium carbonate (7 parts) at 300^, whilq 
trianthrimide, a brown powder, is obtained in a similar manner fiou) 
2 : 6-diaminoanthraquinone (1 mol.) and /3-chloroanthraquinone (o 
mols ) or from fl-ammoanthraquinone and 2 : 7-dichloroanthraqiunoTjg 

' F. M. G, M, 



[Preparation of an Anthra- 
quinone Derivative.] E. Wkt>ekisd 
Co. (D.R.-P. 257832).— The coi,t. 
pound (annexed formula) is obtained 
by the condensation of l-chluro-2. 
hydroxyanthraquinone ; it crystallises 
from nitrobenzene, doe.s not melt at 
300^, and furnishes cotton dyes. 

F. M. G. M, 


Attempts to Prepare a 3 : 4 ; 3’ :^4’-Tetrahydroxy.l ; I'-di- 
anthraquinonyl. (.'niusTiAN Skkk and Kaiu, Eukenreich (.Vomiti, 

1913, 34, C31 648). — An unsuccessful endeavour to prepare a totia- 

hydrexyantlu-aquinou)’! with the hydroxyl groups disposed in the 
same positions as in aliaariu (compare Sclioll and Seer, A., 1911, i, 453). 

4'Aniiuoaliaarin p, roved useless as a stai tiug point, as it was loaiil 
impossible to convert this through the diaao-cumpemnd into 4-iodo- 
alizarin. 

Alizarin dimethyl ether (1 : ‘J-dimetboxy.antliraquinone) can be 
nitrated at O'" by potassium nitrate and sulphuric acid, or by nitric 
acid (D 1’51), witli the formation of i-nitro-l :‘^-di}iidh(iX>/anikn- 
quinone, deep yellow, prismatic needles, wliich give a red solution in 
sulphuric acid. This substance when suspended in aqueous ammomiim 
sulphide at 100" is reduced to Uunino-l :i dimetho-jnjanthraqvvmt, 
deep rod ueedles, m. p. 182-18;V', tlie liydrochlorido of which, after 
diazoti.e.ation in acetic acid and treatment with aqueous ijotassmm 
iodide solution, is converted into 4-fodo-l : 'l-dimeihoxi/nnthraqmmi!, 
yellowisli-brown, prismatic needles, ni. p. 172—174°. The position ol 
the iodo-group in this, and thereforo of the nitro-gvoup m tlie earlier 
substance, is proved by its red solution in sulphuric .acid chauging i) 
a deep green (due to the formation of 3 : 4 : ii' : 4 '-tctrametlio,\yvr-beiiffi' 

dianthrone, Cq/ i '“P" 

Scholl and Mansfeld, A., 1910, i, 494) wlien treated with copper 
powder. Attempts to achieve tlic desired aim of tlie re.scaicli r 
heating the iodo-com pound with alniiiitiium (hlorido at 
eliminated only two methoxy groiqis witli tlie formation ot . ‘ 

hinlroj;j-:\:^'-dimelhox,i \ : i dianthrriquinonyl, 


C,H 


'oll(01 1 )(» l>le)--C„ 1 1 (tin )(O.Me)<'(,y>C,di ,, 
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jjicioscopie, nrange-red prisma, which sublime,s above 320“ ; it dissolves 

alkali to a bluish-violet colour, which changes to re/l on addition of 
£odiom hyposulphite. 

Another attempt to achieve the object of the investigation was 
made by Scholl and Seer’s method with phthalic anhydride (loc. cit.). 
Cor this purpose veratrole was nitrated to 1 nitro-l : 2 dimethoxy- 
bensene, and this was reduced by tin and hydrochloric acid. Reduction 
at ffater-bath temperature produced, however, a lulogen-siibstitiited 
j,jijno-nompound, %\)-diloroA-.h-dimethoxymi.il.ine, colourless needles, 
ai, p, 72— 73°; hydrochloride, needles, which slowly decompose above 

l, bO=; this was converted by diazotiealion and potassium iodide into 
s(i).c/i&ro-l-iodo-4 : ^-diimthoxijbenzem, colourle.ss needles, m, p, 
53_70“, which, on heating with copper powder at 270—2^1“ in aii 
atmosphere of carbon dioxide, was converted into 6(1) : i'm-diehloro- 

•A'-mrarnelJioxydifhenyl, colourless ncedle.s, m, p, 160 16P 

soluble in sulphuric acid to a green solution. The successful reduction 
of tiitrodimethoxybenzene to 4 : 5-dimetho.\-yaniline could be effected 
by the gradual addition of tin to the suspeusion of the .solid in 
liydnx'hloric add, and the product could then be converted into Modo- 
lio-dimethoxybenzene, but it was found that this .substance oau be 
more conveniently obtained by the action of iodine and mercuric 
oside on an aloobolic solution of veratrole at lire ordinary temperature. 
When heated with copper powder at 26ii , the iodo-oompoimd is eon- 
retted into 3:4:3': i' ■tetramethoxydiphenyl, colourless, silky needles, 

m. p, 130 — 132“ tho solution of which in sulphuric acid passes slowly 

from golden-yellow to emerald-green. It was not found po.s 5 ible to 
prepare from the last substance a tetr.ihydroxydianthraquinouyl of the 
deeired structuro: heating with phthalic auhydn'do and aluminium 
chloride yielded a complex, deep blue mixture iii which the desired 
substance was probably present. D. F. T 

Camphor and Phenols. I, Compounds of Camphor with 
Qttinol, Resorcinol, and Catechol. N. X. Rrp.EMOv (/. Kwa. rin/s, 
Chim. Soc., 1913, 45, 34S — 362). — fheriual an<l mierngraphic exaurina- 
tion of mixtures of camphor with the three dihydroxybenzenes 
demonstrates the existence of tho three isomeric compounds, 

c„H,(oni.,,c,„n,„o, 

meltirg without decomposition at 29-0- (ortho) and 11 -3“ (raeta) 
respectively. The compound with quinol .aho melts without dccoinposiug, 
but it docs not correspond rvith a maximum on tho mcu.iug-poiut curve. 

fire dihydroxybenzones form with camphor .solid solurious containing 
for resorcinol, 20'0')oi for catechol, lu b.aiid for quinol. oT u by weight 
of camphor. 

Xbe eutectic mixture.s formed by camphor with the dihydroxy- 
osttenes are viscous liquids prone to supieicooling, and crystallise 
slowly only at -15“ to —20“ in spherolites having a tine granular 
structure. In each case the euteelic mixture contain.s 66'6 mols.“,) of 
raitiplioi- and has a characteristic yellow colour, T. It. F, 

The Constitution of “ TarpineoI-35“-glycnronic Acid.’' Juno 
ll-ui.ti,.n.xi;.v {Biochem. Zeitsch., 1913, 50, 220 222). — The conjugation 
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oF the terpineol with glycuronic acid takes place with the acis.^o]^ 
water. The author has administered the alcohol to rabbits, 
succeeded in insolating the acid from the urine in the form of the 
anhydrous eodiiini salt, CjgHjjOjNa. The urine was first precipitatej 
with normal and then with basic lead acetate. The precipitate ftoe, 
the latter contained the lead salt of the glycuronate ; from tliis the 
barium salt was obtained, and was crystallised from a water-alcohoU 
ether mixture. By treatment of this with the theoretical amount of 
sodium sulphate, a cry.stalline hydrated sodium salt was prepared, 

S. J’>. s. 


Essential Oil of Crithmum maritimum (Linn.) from Sardinia 
Luigi FHANOE.scom and K Skun’.agtotto {Atti R. Accad. Lincei, [p], 
22, i, 231—237, 312— 317).— The oil of this plant from S,iicli[ii'i 
differs from that from a French source de.seribed by Delepiue, A., IBOJ, 
i, 6d2 ; 1910, i, 401).— Details are given of the properties of various 
fractions of the oil and of the yield from different part.s of tljo plant, 
The chemical investigation of tlie oil shows that the only constituents 
common to both are dillapiole and p-cyinene. The d-pinene, dipeutetie, 
and thymol methyl ether of the French oil are not present in the 
other, which contains, however, )3 pliellandrene and a new teipeiie, to 
which the name crititmme L ajplied. There is also a white mltk’m 
crystallising in Icatlels, ni. p. (53', which has the properties of a piiitiSlu, 
Crithmene yields an a-nilrosoMoride, which crystallises in l.iuiin*, 
m. p. 101 — 102'', and a li-iiilroso'-hloridt, C|,|H|jONCI, which I'oriu! 
quadratic plates, m. p. 103 — 104'; both are optically inactive. Th( 
Ulmhromide is oily. The nitroIjiilKridea prepared from the nitioso. 
chloride.s have m. p. 138“ The compound with betui/laminp. ha,s m, p, 
103—104°. When the nitrosochloride is decompo.sed with alcoholit 
potassium hydroxide and distilled in steam, a white, micro cryslalliiiE 
substance, m, p. 131°, is left ; it contains nitrogen, and when heated 
with hydrochloric acid does not reduce Kehliiig's solution. ^Yhen the 
decomposition of the nitrosochloride is effected under somewhat 
different conditions, a yellow, stable, crystalline substance., m. p. 
53 — 54°, is obtained. The fractions of the oil, b. p. 178— 17'J', gave a 
crystalline nitrosile, m. p. 89- -90°. The new terpene yields a dihydio 
chloride, m. p. 52°, identical with that of terpiueue. it. V. S. 


Ccunstitutional Formula of Crithmene. III. htisi 
Fraxcesooni and E. Sek.xaoiotto {Atti H. AkcI 
'^2 Zincei, 1913, [v], 22, i, 3.S2— 3SC). (louipu-e pre 

coding abstract). — After reviewing the various fcnuulir 
possible for this .substance, the authors believe it te 
CIl . CHg be A' '"' ’-p- 'mnilA(idi««e (annexed formula). 

\yt' This constitution accords with tlie physical and 

OlCMeg chemical properties of the substance. H. 8 


Depolymerisation and Transformation of Caoutchouc, (a 
Stafford AThitiiv {Zeitsch. CJunn. Ind. Kolloide, 191.5, 12, I'.iO 1.1 
Compare this voL, i, 575). — It has been found that certain saniiJea « 
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caoulchoiic undergo a form of degenerati™ change in which the 
caoutchouc is converted into re.sin. During thi.s process the original 
u tackiness of the caoutchouc disappears, and the saniple.s assume a 
smooth, polished appearance and become brittle. The extent to which 
tlic tr.insformation occurs may be seen by the fact that a sample of 
goch caoutchouc, which gave 9-9% of re,sin six weeks after collection, 
found to contain 78% at the end of sixteen weeks. 

The transformation is accompanied by increa.se in weight as a result 
of oxidation. A sample containing 19% of re.sin wa.s found to have 
increased in weight to the extent of 4-38% at tho end of three weeks. 
When kept in an air-bath at lOO’, the increase in weight dining the 
saiiw period was 1'63%. 'I'he change goes on therefore at IflO’, but at 
j slower rate. It is shown that the degener.ative proce.s.s has no 
contie.\ion witli the action of light, and that it is probably due to 
nbnormiil conditions, the origin of which must be sought for in the 
liring plant. In this connexion, the function of the latex in the 
plant is obviou.sly of primary importance, and in tho later part of the 
paper the author puts forward the view that the late.x represents a 
reserve supply of food which is rendered available by the action of an 
oxydase, .and that the degenerative change of the extracted latex 
bears some relation to this oxidation process, Jl. kl. D. 

Chemistry of Caoutchouc. III. Additive Compounds of 
Caoutchouc with Halogen Hydraoids and Halogens. 
Fml'drich W. lliNRiciiSRx, UEBM.iX.x QuRxsEn, and Erich 
KisnscriEit (Her., 191.3, 46, 1 28.3— 1287).— Attempt.s have been made 
to obtain uuii-colloi.lal derivatives from caoutchouc, but without 
.success. Cold benzene or chloroform solutions of pure Para 
caoutchouc have been s-.aturated with hyrirogen chloride, bromide or 
iodide, blit tho substances obtained on dilution with light petroleum 
still showed the Brownian movement when viewed in benzene 
solution under the ultra-micro.^cope. The analyses were somewhat 
low for the dihi/droclilnnfh, C,jH,,,2HCI, a white powder, and the 
iihyiholromide, a white powder, whieh still retained bromine after 
boiling with alcoholic potassium hydroxide, whilst the hjdriodide, 
Cj,jH,,..HI, was a colourless, sticky substance. 

Chlorine in cold chloroform gave rise to .substitution as well as 
addition, a white poteder, whieh after repeated precipitatiou from 
alcohol gave number? approximatiug to the formula Cj.jlljjCI,. (com- 
pare Gladstone and Jlihbert, T., 1888, 53, 679). Tho brominatron 
of caoutchouc in ice-cold cliloroform is practically independent of the 
amount of bromine used or of the time, and leads to rhe retrabrouiide. 
The ajiplication of the process to the estimation of caoutchouc will be 
published later, J. C. W. 

Chemiatry of Caoutchouc. IV. Action of Iodine on 
Caoutchouc. Friedrich W. IIixeichsex and Eicharo Keupf 
(*»'., 191,3, 46, 1287— 1291).— Wober (.\., llinn, i, ,3,74) described a 
corupoimd, Isofrit which he obtained by the action of iodine ou 
caoutchouc iu cold chloroform. Such a great absorption of iodine 
could not be obtained in the present experiments, but it is found that 
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the process is a photochemical reactioo, and, as such, ig almost 
independent of temperature. Small portions of a 1% solution of 
iodine were quiclcly rendered colourless in sunlight on addition to 
1% solution of caoutchouc in carbon disulphide, when the enii-po{[j^ 
corresponded with the absorption of one atom of iodine hy twu 
molecules of hydrocarbon. A speci6c action of short-waved 
could not be determined, but the volume of air over the liquid sceuiej 
to be of importance. On filtering the bleached and sorue^rhat 
evaporated solution into light petroleum, a white powder was obtained 
which approximated to the formula 02^11270-1. It gave up ioditn* 
when kept, but in an iodine atmosphere in the dark it rapidlr 
absorbed the halogen, and after three weeks had increased in weight 
by 170%. The glistening black pi-oduct approximated therefore to 
C20H2AI,. J.o. W, 

Chemistry of Caoutchouc. V. Treatment of Caoutchouc 
with Sulphur Chloride and Sulphur. h’luiiDKicu W. HiNiucHsES 
and Knicii Kinuscher {Ber., l’J13, 46, V29l^ — 1297. Compare A,, 
1910, i, 330), --The cold vulcanisation of caoutclio\;c was studied by 
mixing a constant weight of cuoutcbouc in dry benzene with varying 
amounts of sulphur chloride and, after some time, measuving the 
excess of reagent* The end-ju'oduct was found to agree with the 
formula 'I'he action of sulphur was first studied in 

naplitbalene solution, but now syNtemiitic experiments have been 
carried out at ITO'^ in cunicne. 1'lie product is repeatedly extracted 
with acetone, when the resulting hard, brown powder is found to 
contain a proportion of .sulphur which approaches to 82% more acd 
more as the initial concentration of sulphur and the time of heatiog 
are increased. This corresponds with (compare Spence and 

Young, A., 19i2, i, 706), and since the substance does not absorb 
bromine it is regarded as a definite compound. If tho uncombined 
sulphur is extracted by alcoholic sodium hydroxide, however, the 
product contains less than 26% of sulphur. J. C. A\. 

Vulcanisation of Caoutchouc. II, Gustav Bernstein (Zeitsal 
Chm. ind. Kolloide, 1918, 12, 193—196, Compare A., 1912, i, 
1006).— The “depolymorisatiou ’’ of caoutchouc under the influence of 
a rise of temperature, raecbanic.il troatmeiii, and ultra-violet light has 
been investigated by measurements of the viscosity of zyleufi 
solutions of the caoutchouc. Samples of caoutchoiic which in xyleue 
solution show widely different viscosities are found to give the same 
value for tho viscosity when subjected to the depolymeri.sing action of 
lieat, light or mechanical treatment until the visco.sity has become 
constant. This result w'ould seem to show that the state of aggre- 
gation which ia finally attained is independent of the special 
charnctcrisLics of the original caoutchouc. 

From measurements of the viscosity of xylene solutions of llevea 
Plantation caoutchouc which was heated for five hours at tempciiUiu^B 
between 3(P and 100% it has been found that r.apid depolyinei Bation 
bt gins at 00 — TU'A This temperature wa.s found to vary somewhat 
when caoutchoucs from other sources were oxainiued in the same way. 
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If sulphur is mixed with the caoutchouc before exposure to ultra- 
violet light, it ia found that vulcanisation takes place as a result of 
the light treatment. Vulcanisation ahso occurs when a xylene 
solution containing caoutchouc and sulphur is exposed to the short 
waved rays. II. JI. D. 

Synthetic ^-OlucosideB of the Terpene Alcohols, .fuiro 
HiJiJt.iiNEN (Biodusm. Zeilsc/t., 1913, 50, 209— 210).— By the method 
jlreaily described (this vol., i, 497), the following substances were 
prepared. Sahinol-tetra-acetyli-ijlueoside, long, glistening 

needles, m. p. 121“ (corr.). SaUnal-glumside, U.^O, m. p. 

65—68“ (corr,), [a]” of anhydrous .suh.5tance -SS eb ’."' ibis gliicoside 
is hydrolysed hy emulsin. d-Campheuilol t^Ira-acelyi d-glucosvU, 

long, glistening needles, m. p. 128-5—130“ (corr.). d-C'(imp/i«-,ii7o7d- 
glMotide, Ci5H260e,df20, m. p. 95 -9,S“ (corr.), [a]’)) of anhydrous 
substance - 25-47“ This is slowly hydrolyse.l by emulsin. X-Fenchyl- 
itln-aetlyli-glucoside, Oj.HpO^, m. p^ 119— 121-5“ (coi-r.). \-i\nAtjl. 
(l-p/MC0si<i8, CjfjHggO,^, with [a]-,, — 36-01 “. The substance with water 
of crystallisation has m. p. 124—127“ (corr.), ui, p. of iiubydrous 
gluoosido 130—132-5“ (corr.), sinter.s at 122“. It i.s slowly hydrnly.sed 
by emulsin. r-Bmieol-letra-acetyld-ijlvcoddf, 0.,, m.' p. 

119-5—122-5“ (corr.). r-BonieoUl-glucosidr,, C,,4i„,0,.,, with [a]S 
-32-99“, m. p. of substance with w.ater of (ryitalhs.atio'n 133—1,31-5“ 
(corr.), and of anhydrous substance 143—114-5' (con-.), sinters at 13-2“. 
It is very slowly hydrolysed by cninlsiii. \-BorMd U,tm-amtijl-d- 

^lucodd^, ^'- 14 ^ 311 ^^ 0 * HI- P 124“ (eorr.). \ - /loraiol-d-gluaosid^,, 

m. p. 132-5 — 133-5“ (corr.). The aiiliydrous suhstauee 
has m. p. 138— 141° (corr.), aud [aj-;; -(10-1-2 '. It' is fairly readily 
hydrolysed by emulsin. g, B. S. 

Helleborein. Kr.nsi- Sieuurg (drc/i. Fhann., 191:1, 251, 154— 183. 
Compare Tiiaeter, A., 1898, i, 39). — Ilellehoreiii is shown to belong to 
the group of saponins. On hydroIy-.s.is it yield s acetic acid, de.xtro.so, 
ai-abinose, and two sapogenins called “acid" and ■- neutral ” helle- 
boretin respectively, which .are clo.sely related .and probably contain a 
terpenedike nucleus. As the result of pharmacologic.aI experimeuts, 
the author suggests th.at helleborein i.s not a suitable substitute for 
digitalin in medicine. 

helleooroin (liferck), (C^jUg^Oj,,)^. ia;yi -2-8-', is amorphous; it fur- 
ui.shes an acetyl derivative, ( 05 ,H.,,O,gA(-g),,, m. [i. 12',)— 130“, which 
separates from alcohol in yellow scales, aud on treatment with baryta 
yields a product^ which is helleborein less one acetyl giouji (see below), 
and forms a pale yellow powder. BencoyUteflcboreiu, (Cl,,K,,gOi,,l>Zg) 3 , 
m, p. 142'“, is a snow-white, amorphous substance. V'iieu boiled with 
haryta solution, helleborein loses one molecule of acetic acid, and the 
latter acid is also formed when the ghico.sido is treated with bromine 
itater. On hydrolysis, by boiling with dilute sulphuric acid, 1 mol 
at acetic acid and 2 rants, each of dextrose and ai-abiuose are formed. 
The other prioducts of hydroly’sis are acid heUcbcretin and neutral heUe- 
tmtin. The former has the formula C 2 ,ll 3 |,p;, aud appears to iie a 
^ctorie, Rince it does not decompose carbonate, s and ia not completely 
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soluble in alkali hydroxide solutions. Its behaviour on treatment 
with melted potassium hydroxide or nitric acid, and on distillation witt 
zinc dust is recorded. Neutral helleboretin, is a gicenisli 

black mass. The deacetylated helleborein referred to above does not 
produce hsemolysis, and is not poisonous to rabbits. T. A. H 

Structure of the Natural Saponine. Anne W. van deh h.., 
{AtcK. Pharm.y 1913, 251, 217 — 222. Compare A., 1912, i, 885] 
The method of investigation previously described {loc. cit.) Hs been 
applied to guaiacum-saponin, saponin and sapotoxin from Levantine 
saponaria root, senegin and digitonin, and it is shown that all 
of these saponins give the characteristic colour reaction with sulphurj,, 
acid. Further, the sapogenins obtained from them by acid hydrolvsb 
on distillation with zinc dust, yield products which can be separated 
by steam distillation into terpene-like oils and noii-volatile products 
The terpene-like oils give a violet coloration with acetic acid and 
sulphuric acid, whilst the non-volatile substances give the blue 
(phytosterol) reaction with this reagent. In the case of the products 
from the sapogenin derived from senegin, these colour reactions are 
however, reversed. T. A. II, 

Strophanthic Acid, a Saponin from the Seeds of Stroph- 
anthua Gratus. Ernst Sieburo (Ber. Deut. pharm. Ges., 191H 
23, 278 — 290). — ^The different varieties of ^trop/uinthus do not 
contain more than 0‘2% of strophanthic acid. 

The mother liquors obtained iu the manufacture of y-strophanthin 
formed the starting material for the isolation of the acid. They were 
neutralised, diluted with water, freed from fat, and acidified witb 
hydrochloric acid. The crude precipitated acid was repeatedly washed 
with water, and then precipitated with baf^ic acid acetate; the precipitate 
was wa-shed with water, and extracted with boiling 80% alcohol; the 
extract was diluted with water and shaken with fsobutyl alcohol; 
from its solution in the latter medium, sr-j-tropharithic acid was 
precipitated by addition of ether as a whit«, amorphous, vulumirioiu 
mass, which was acid towards litmus, and readily dissolved in aqueous 
alkali carbonate and hydrogen carbonate solutions. 

^^-Strophanthic acid is precipitated from its aqueous solution by 
phosphotungstic, phosphomolybdic, and picric acids, but not by tanuiii 
It baa only fceblo reducing action towards the ordinary reagents, It 
does' not contain a raethoxy-group*. It yield precipitates with the 
of many heavy metals, such as copper, lead, zinc, ferrous and ferric 
iron, and barium, but the products do not appear to be detiuite 
chemical individuals. The solubility of the free acid appear.'^ to 
depend somewhat on the age of the specimens. Ultimate analysis, 
titration with sodium hydroxide, and analysis of the silver and lithiuni 
salts lead to the formula C01H34OJQ for the acid, bub determination of 
molecular weight in glacial acetic acid solution indicates the formuh 

When hydrolysed with 3% aqueous sulphuric acid, and subsequent!)' 
with 4% aleoliolic hydrochloric acid, strophanthic acid yields dextrose 
and itropkantliiffenin, (Cj2Hjg02).2,3^H20, white needles, m. p. 
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*^94^. 1*^® latter is faintly acidic in solution, but does not dissolve 
gyeii in concentrated alkali. With bromine in glacial acetic acid 
solution, it yields an uncrystallisable fwoduct, Oxidation 

fl'itli {.lOtassium permanganate converts it into a crystalline acid, which 
tas not been further investigated. 

Xhe following colour reactions are shown by ^-strophanthic acid, 
and generally with greater readiness by ^'-strophanthigcnin, but are 
liot given by A-sfcrophanthin, j-strophanthin, or g-strophanthidin : 
m a trace of substance gives an immediate yellowish-red coloration, 
Ivith concentrated sulphuric acid, which gradually changes to an 
eoiiiiered with greenish fluorescence; (2) if a dilute .solution of the 
substance in alcohol i.s mixed with an alcoholic solution of ben:ialdehyde 
and evaporated, the residue gives an immediate bright red coloration 
with sulphuric acid ; (3) if a trace of the substance is dissolved in 
g^etic anhydride and concentrated sulphuric acid cautiously added, a 
red ring is formed which rapidly becomes violet, then blue, and finally 
green; (4) a saturated alcoholic solution of dextrose or arabino.^e yields? 
with a trace of substance and concentrated sulphuric acid a red ring 
which quickly turnsto violet; with furfuraldehyde, under like conditions, 
ablue to green colour is developed ; (5) if rhamnose is used, as in (4), a 
permanent, deep cherry-red colour is formed ; (6) a solution of the 
substance in a mixture of nine parts trichloroacetic acid and one part 
concentrated hydrochloric acid gradually develops a pale violet colour, 
which becomes more intense and slightly fluorescent. H. W. 

Thiophen Analogues of Triphenylethyl. Moses Gomberg and 
R. L. Tickling {J. Amtr. Chem. Soc., Uil3, 35, 146 — 447), — Attempts 
have been made to prepare analogues of triphenylinethyl containing 
other than exclusively aromatic group,?. 

Thkuyldiphmylcarhinyl chloride has ni. p. 81'’; when a solution in 
beexene is treated with molecular .vilver, it becomes dark red, .and an 
iinfiaturated hydrocarbon is produced which absorbs oxygen with 
formation of the peroxide (C,SH 3 *UPh.-,) 0 .j. 

Dithienylphenylcarhmol, in. p. 90^^, has been prepared by the 
Grignai'd synthesis from ethyl benzoate and tbieuyl chloride. E. G. 

1 : 4 Dithiens. Treat B. JonNsox, Kobert G. Mokax, and 
Edward F. Kohmann {/. Amer. Chem. ^oc., 1913, 35, 447 — 452). — 
Joimsou and Moran (A., 1912, i, 913) hare found that when 2-benzoyl- 
metbylthiol-4-methyl-l : fi-diliydro-6-pyrimidonc is hvdrolysed with 
concentrated hydrochloric acid, it yields 4-methylai<icil together with 
a crystalline compound containing sulphur. A. ^tudy of the latter 

compound lm.> shown that it has the structure 

has therefore been designated 2 : o-dipheuyl-1 : 4-dithien. Both this 
substance and the corresp»on<ling 2 : 5-ditolyl compound are yellow, but 
di.ssolve in concentrated sulphuric acid to form beautiful purple solu- 
tions. Characteristic colorations are also produced b)' strong niti ic acid 
and by solution of bromine in glacial acetic acid, In this respect the 
dithiens resemble Fries and Volk's thianthren compounds (A., 1909, 
1, 406). 1:4-Ditbien, the parent substance of the compounds now 
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described, has been obtained by Levi and termed by him biophee [A 
1891, 551). 

‘l-.h-Biphmyl-l-A-diihim, m. p. 118—119'’, crystallises in yellow 
prisms and is exceedingly stable. 

'2-p-Toluot/lmetliylthiol i-metliyl-l : &-dihydro-6-pyrimidone, 

^^<.q S-CH,-CO-C,H,Me) ^:N^(yMe. 

m. p, 194 — 195°, obtained by the action of ^-chloroacetyltoluene on 
the sodium salt of 2-thio-4-methyIuiU(:-il, forma colourless, pi'i.xmatic 
crystals. On hydrolysis with 20% hydrochloric acid, it yields 2 ; 
lolyl-l : i-dithie7i, m. p. 137—138°, which crystallises in yellow ricedlcg 

E, G. ■ 


The Hellebore Group. III. Alkaloids of Delphinium Ajacis, 
Oskar Keller and 0. Volker (Arch. Pharm., 1913, 251, 207—216, 
Compare A., 1910, ii, 887, 888).~This plant yields two new alkaloids, 
which are characterised. 

The alkaloids were isolated from an alcoholic extract of the seeds 
Ajacinc, in. p. 142—143°, crystallises in coloudets 

needles from dilute alcohol, is alkaline in reaction, and yields salts 
which are readily soluble and difficult to crystallise. The hydro- 
chloride^ B.„liCl,2lT,0, m. p. 93°, is amorphous, as is aho the 
aurichlmde, Bg.HAuCJ^, and the 2 )laiimchloridt, B^.HjPtCl,,, The 
alkaloid absorbs bromine, contains 3 rnethoxyl groups, is not esterified 
by benzoyl chloride or acetic aniiydride, does not react with methyl 
iodide or methyl sulphate, and is not affected by nitrous acid. Od 
oxidation, it furnished a product smelling of butyric or valeric acid, 
and on distillaliou with zinc dust yielded a substance having an odour 
ot benzaldehyde. On treatment with cyanogen bromide, it furnished 
a cryfctalliue compound., in. p. 132 — 133°. 

Ajaconine, in. p. 162 — 163°, forms colourles.?, glancing prisms, but 
concordant results could not be obtained on combustion, and crystalline 
^■alts could not be prcp.ired. It contains no rnethoxyl groups. With 
methyl iodide, a crystalline 7udhiodide, m. p. 121°, slender needles, was 
obtained, which appears to have the formula CjgHg^OoKjHTjH.O, 
whence the formula Cj-II.i.pgN is as.signed provisionally to tho parent 
base, The latter may be a secondary base, since it reacts with nitrous 
acid, forming a substarAce which gives Lieberniann's reaction, 
Ajaconine also yields an amorphous dibenzoyl derivative, from which 


an amurphou.s uuTichlorvdc was prepared. 

The behaviour of both alkaloids with the usual 
reagents is described. J’he seeds also contain other 
are amorphous. 


precipitants and 
alkaloids, which 
T. H. 


Comparative Solubility of Morphine and Narcotine in Pure 
or Aqueous Acetone and in Distilled Water. Gaubiel 
(/. Pharm. Chita., 1913, [vii], 7, 43li).— One litre of pure anhydrous 
acetone dissolves at 15°, 1*28 grams of uiorphine and 41'96 grams o 
narcotine. In a mixture of equal volumes of acetone and watei ac 
15°, the solubilities aio murpUine 1‘32 grams, and narcotino O' iO gram 



ORGANIC CUBMISTRY, 


i. 643 


pgr litl'c. distilled water at 15°, the solubilities are morphine, 
0 288 gram, and narcotine, O'lO gram per litre. W. p. S. 

(/jioMorptiine. I. Supposed Portnation of rt/wMorphine on 
Heating or Keeping Morphine Solutions. Mohitz Feinbkuc 
physiol. 6 Ae)rt., 1913, 84, 363 — 378).- opoJIorphino is not 
formed either on prolonged boiling of morphine, moiphine hydro- 
chloride. or liquids containing morphine, such as p.autopone, or on 
keeping such solutions with or without the addition of a nutrient 
sabst-ince. The separations occasionally observed from such solutions 
sre due to traces of the sparingly soluble morphine base. Prepara- 
tions of npomorphine obtained in commerce bad the theoretical 
proportion of chlorine, and agreed as to their optical activity. They 
are thereforo to be regarded a.s pure. E, p, x. 

The Polymorphism of Codeine, Thebaine, and Narootine ; 
a, New Type of Spherolites. Paui. GAtTiEiir (Compi. rend., 1913, 
156, 1161—1163) — Codeine, thebaine and narcotine, and other 
alkaloids derived from opium, exhibit the phenomenon of superfusion, 
become solid without crystallisation, and can be kept in this vitreous 
state for several month.s. They are all polymorphic, codeine having 
five crystalline forms, imrcoline three, and thebaine two, varying in 
stability with the temperature, and they also all present curious 
spherolitio formation.s at different temperature.s. \V. G. 

The Structure of Batanhine. Gfino Gollschiiiedt {Monatsh., 
1913, 34, 659 — 664. Compare tlii.s vol., 1 , 71). — The o.stimation of 
methyl attached to nitrogen in ratanhine iiidicate.s the presence of a 
iiiethylamino-group in thi.s siib.suuice, and it is therefore pns.sible that 
ratanhine i.s a-methylamino)J-p-hyiiioxyjdieu\ipropionie acid (vnetbyl- 
tjrosine). The m. p. is so mdelinite that it is of little use as a 
comparison with the synthetical substance of this .structure (Jolmsou 
and Nicolet, A,, 1912, i, 585), but tbe action of iodiiic on alkaline 
solutions of r.atanhine and of the .syuthotie substance produoe.s 
apparently the same di-iodo-com [round from eacli. The probability of 
the above structure lor ratanhine i.s sironglv confirmed by the clo.se 
resemblance of the b.ase, which is obtained by scLssioti of carbon 
dioside, with /i-jo-hydroxypheiiylethyimi-thylaujiue ,;bValpoK-, T., 1910, 
97, 945) : the free bares, together with the hydrocliloride.s and 
platiiiiohloiide.s, exhibit a close agiveiuent in iii, p. It is therefore to 
bo accepted that ratanhine, wliich i.s also known by the namea 
tuliuamine (Blau, A., 1909, 1, 51), geotfi oyitie, angediue, lUiil nndii'iriO, 
IS a-inetliyIaaiiuo-/^-y> hvtlroxvjiheriylpro[<ioiuc <ici(l, 

UH-C^Uj*Uii,-ClI(NJIMe)-COuH, D. F. T. 

Synthesis of 2:3: 4 Trimethylpyrrole and of 2:3:4- 
Triinethyl ■ 5 - ethylpyiTole (Isomeric Phydlopyrroles). Mans 
n-eiiEH ami Amamji.s Maun [ZeiUck. physiol t'hry,n,, 1913, 84, 
261). — Fischer and Kiollifeiffer (this vol., i, 93) In re described 
^ le formation of the phthalide of a triiuethyip} irole by treating 
wtiaoietliylp^ixole with phthalic anhydride. Potassium hydroxide 
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converts this phthalide into the corresponding acid, which after p,^. 
longed treatment with glacial acetic acid and hydrogen iodide 
the phthalic acid residue and forms 2:3: 4-t»imethylpyrrole, deseiibpj 
by Piloty and Tlirsch (A.. 1912, i, 925). This alkylpyrrole 
marked crystallising properties; it forma a crystalline picrate aiid an 
azo-dye, and is oxidised by nitrous acid to an oxime, which is conveiteij 
into dimethylnmlcinimide on hydrolysis. 

Heating with sodium ethoxide converts the trimethylpyiioig 
the isomeric phyllopyrrole, which does not crystallise. 

Tetrametliylpyrrole is produced when tho .above phthalide is heatej 
with sodium methoxide. 

On heating indigotin with sodium methoxide in sealed tube? at 23(!' 
the CIC-junction is broken, and dimethylindole is formed as well as a 
second unknown compound, which crystallises well and form? a 
picrate, m. p. 176 — 177^ 

3 : 4 ; 5-Triiuethylpyrrole crystallises in prisms, m. p. 37—25', 
becoming red when exposed to the air. Ihe picrate bus m, )i, 
147— US®. K- A/ 


Complex Acetatofei'ri-basea Containing Pyridine, Hldoli 
fc\ AVeinland and Cjik. Beck {Zeiiach. an&rg. Chem., 80, 
402—447. Compare A., 1910, i, 296, 635).— AVhen pyridine (3 mols i 
is added to a solution ol hydrated fenio cblorldo (1 mol.) in 
acetic acid (5 moi.^.), lieat is developed and a dark green 
obtained on cooling. When this is dissolved in chloroform iind 
precipitated wiili benzene, yellowisii green crystals arc obtidii&], 
Digestion with absolute alcohol converts this salt, with loit’s of w,rcr, 
into a brown, octahedral salt, and an ex:i<'tly similar salt is obtaibti 
from ferric bromide. The original chloride yudds a ycllowi,?h-giccu 
iodide with concentrated .iijucous potassium iodide, the chloiiue btiiig 
completely eliuiiuatcd, whilst the chloride is regenerated from tiK 
acetate and lithium chloride. These reactions point to the foimuliu: 

I (OAc),, ;■ (OAc)., , 

j Fe^ 3Py Cl^ and i Fe^ 3Py 01^ for the green and brewn salt? 
L (OH),.. ■ 0 ; 

respectively. The original crude product is a chloride-acetate, con- 
taining more pyridine. The brown solutioi^s of these salts in '•vniei 
slowly decompose, forming a gelatinous precipitate. Benzem^ doi-? no: 
precipitate a pure tetrabiomide froui chloroform solution, but ;i 
salt containing more pyridine. ilemoval of water gives a sit 
corresponding exactly with the chloride. 

A solution of ferric acetate and lithium iodide in glacial atcca '>C! 
yields an iodide-acetate, composed of two mixed salts. JJigc^tlOIl ''Uu 
absolute alcohol yields a red, octahedral pcriodide-acetate, 


(OAc)e-,, . 

, Fo, 4Py ;,7, V ^ • 

0 

The iodide obtained from the chloride is a mixed salt. Nitrate aci'ta^c 
have also been obtained. 

Ferric acetate, pyridine, and glacial acetic acid yield a 
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f,. :;i’y (OAc)j. Dissolving in cliloroform snil r.recipitatin<' 
(lil ^ 1 1 o 

nith Uinzene gives a blight copper rad salt, 
j (OAc)j^ 

1 FOjPy ■' ( 0 Ac)„ir, 0 , 

i . (Oil), ‘ ' 

Solutions of feme chloride in at least 15 mols. glacial acetic acid 
after a time with 2 mols. of pyridine, garnct-rod prism.s, which 
amain more chlorine than the previous salts, and appear to contain 

1 coiui'lest anion, which is .already known. The salt i.s 


jciil and is only stable in presence of an e.vce.sa of .acetic 
I fOAc) “i^^Acli.Olfj'CO,!! 
the cmistittition -j ‘ ,1211/1 

peiioilide 'vitb concentrated aqueous p(ita>siimi iodide 

; ■ I T 


acid, It has 
It yields a 


Ilie iron atoms in tiie complex cations are regarded as linked 
together through tlie acetyl group,s by means of .subsidiary vahcncie.s. 
Tlie pyridine in these coiiipound.s, like tlio ammonia in the complex 
cluomiacetatcs, can pass in and out of the cation witliout, a.s in 
metal-amuiines, affecting the negative groups. C H D 


Pyridine Deiivatives. Mh.v.st tfrii.MniT /'Aoth., 1913, 

251, 1K3— 207). — In continuation of work already described (.1,’ 
I'lOS, i, 23), attempts have been made to prcpaie formccholine 
(trimetlijlhydrc.xymcthylauimoiiium hydroxide), and in default of 
tills its jyridine analogue, hy new m'ethods which will give larger 
yitkls. The products obtained in these uusuccc.s.d til attempts are 
cle>ci'ibud. 

Priveott and ^aer (A., 1807, i, 1)5^ have ;;iiuu'u that by the 
nuc-metion of njetliylt-ue iodide and jiyridino, iiiethylenedipyriiiyl 
ioJide, CH^(CbHr,Nl)n. is formed, and a furttier ntudy of this re.iction 
\\\ikv Viumus conditions sliows that this is piacMc.^lly tho sole 
profbift. it forms yellow lealiets, ni. j.. 22'i- (di.'Coaq>.)“ but after 
di'colori.^ation by animal charco.al forms colourless tablets, m. p. 
222— containin',' 1 1f^O from water, The chloride. 


fir/,(.Vir.NCI).Jl,,n. 

biriiilor, Imt remains unmolted at -JOu'’ Tfio fdatinkhhridFAovm^ 
vpDow noodles from alcohol, aud does not- melt at 2yO-. The pkrate 
Ion;:, yellow needles, m. p. 230 , iand tho merem-kidoride, 
u.y( ■U.N(.'[b,4HgClo, long, glancing needles, lu. p. the mother 
ii'i'.ioi Jimii the preparation of the latter salt ilepovits on evaporation 
ii tmia.l hiFi' nrkhloriih, m. p. 12 1 — 120^, containitig 1 mol. 11^0.,, 

to demethylate pyridylformochoiiiie methyl eihor (A., 
’*'0, i. il.)^ by L. Kralss furnished only pviidine. 

^ te examination of Prescott aud Baer's work {loc. cit.) on tho 
of ethylene brotiiide aud pyridine shows that in addition 
^'OL. ClV.-i. 
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to elhylenedipyridyl bromide some bromoethylpyridyl onimiijg 
{ 2 }latinichIoYuh, [C-H^NCl*C5HjBr]o.PtO!^, long needles, m. p, 
is formed. In isolating the substance, the mother liquors 
treated with platinic chloride, and in this way the following double 
plntinichloruies and aurichlorides with pyridino were obtained, 

(1) . [C.H5N,HCl]^.PtCl^ + [C^H,NCl-C,H,Cl].,,PtCl4, reddisli-yellovT 

leadetSj m. p. 196°; C.H5N,HAu0i,j-l-05H5NCl-C2ll^Cl,AnCj,, 
glancing needles, m. p. 142 — 143°. ^ 

(2) . [C^HsNMlClJa.PtCl^ + Cj^ll.NCl-C^K^Cl.PtCl^. yellowish-binwti, 

nodular crystals, m. p. 180 — 181°; the corresponding aurirf,lorld\ 
formed leaflets, na. p. 155°. 

Ethyleritdipyridyl chloi'ide^ 02l^4[6'jiri,NCl]2, obtained by troatino 
the bromide with silver chloride in water or by the direct action of 
ethylene chloride on pyridine, crystallises in leaflets or tablets, both 
forms containing alcohol of crystallisation, and does not melt at 2G(ib 
The mrichloride, IhCAuOlj, forms small, leafy crystals from dihiie 
alcohol. The ptkrate, in. p. 240°, forms yellow leaflets. Chlomtlujl- 
pyridyl chloride is a hygro.scopic, syrupy mass; the plaiinicJdwidf^ 
uj. p. 218° (decomp.), forms needles, and the nurichloride^ aj p. 
135 — 136°, needles or leaflets, from water. 

[With A. SzEBEUG.] — On heating hromoetbylpyridyl bromide with 
silver nitrate in aqueous solution, pyridiuecholine is produced, Tuis 
yields an aurichlonde, ni. p. 1 17°, crystallising in broad needles or leaf 
lets, a platinicbloride, m. p. 179°, forming reddish-yellow tablcU, aiid a 
Diercunchlonde, m. p. 188 -189°, ns a colourless, crystalline powder 
(compare Roithner, A., 1895, i, 319, and Litler^cheid, A., 1902, i, 30S), 

When silver oxide is used the product is pyridineneuriue, which 
yields an auricliloride, m. p. 178°, crystallisiug in long, yellow needles, 
and a platinichloriJe, m. p. 193° (decomp.), forming small tablets, 

T. A. H, 

Kynurenic Acid- (IM>s.s) Annie Homer {Proc. Physiol. Soc, 
1913, xviii ; J. Physiol.., 46). — The kynurenic acid of dog’s urine is 
2-hydi'o.Kyquitioline-4-carboxylic acid. Jtha.sm. p. 288—289°; thisb 
a higher figure than that given by previous workers. W, D. H. 

The Ten Stereoisomeric Tetrahydroquinaldinomethylene- 
camphors. William J. Pope and John Read [Ptoc. Vamb. Phil 
.Soc,, 1913, 17, [2], 201). — The two enaiiliomorphously related tetia 
hydroquinaldines condense readily witli the two similarly related 
oxjmethylenecamphors, yielding products of the constitution 

c„u„N-cii;c<V^^'*. 

Since each component of the condensation can be obtained in a dexhO' 
and a kevo-rotatory form, four simple optically active caiideoSfitioti 
products can he obtained, represented by the configurations: (I) d-O. 
(2) l-L, (3) d-L, (4) l-D (d- and I- represent the coniigurations of the 
tetrahydioquiualdine residue, and VJ-and A- those of the oX} iiiollivIcijC- 
cauifjlior nucleus). Froui these the two racemic compounds (5) [d-P\ 
l-P] and (6) \d-L, l-D] can be prepared, whilst in tlie pie^ent 
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instaiu'e the fallowing two pairs of partly raeeniic compo.nuls are also 
obtainable ; (7) [d-D, d-L], (8) |f-£, I- lj\ (‘J) [d^u, l-l)\ and (HI) 
[IL. d-l]. 

It would be anticipated that no resolution of externally c iinpensated 
teti.ihyd''0'l“‘“^'‘^‘“® into its optically aelive oomponents would be 
possible with the aid of d- or i-oxymethylenecamphor. It is shown, 
howe'C, that on treating externally compensated tetrahvdroqiiinaldine 
witli less than one-half an equivalent of d oxymethyferiecamphor a 
resolution can be Reeled because the f-base condenses more rapidly tbun 
the d-isomorKie with d-oxymethjlenecamphor ; under these conditions 
the condensation yields about SO),; of the partly racemic compound 
(9) and 20% of the optically active substance (4), from which f-tetra 
hydroquinaldine may be separated. jj 


Preparation of Hydroxycarbazole. F.VBBBsiaiiuiKE.v vobm. 
tiuiioinuH Baveii efc Co. (I). U.-P. 2582118, Compare A,, 1 907 i 1074 - 
X., 1911, 99, \(ii).—Cmbazoletrisuli,honic add is obtained when 
carbazole {3 parts) di.-eolved m coDcentruteil sulphuric acid (10 parts) 
is peiitly warmed with 3 [larts of fuming .sulplmiic acid (20% SO ) ^ 

VoUmium carbawlelriaaljdwnaU form.s colourle.s .5 ciy.stals“and\vhen 
fused with pota,ssium hydroxide (3 parts), Hrsl at 190—200° and 
subsequently at 220-230°, furnishes the crystal- 
\n h"® /,y(froayc«rt((tufe(fisu///Aonate, 

, \/\ b-lIydroKijiMrUiioh (annexed formula), oolour- 

! less leaflets, tu. p. liiSq is obtained when the 
\/ \/ foregoing potas,sium hydroxycaibasole disul- 

phonato is healed with 5% sui(ihuric acid diirinn 
five hoiirji at 180°, aud i.s not identical with the hydroxycarbazole 
(ui. p, ’loo— 256°) prepared by Huff and Stein (.A., 1901, i, 620). 

F. M. G, M. 

Action of Formic Acid on Triphenylmethane Dyes. .Vliued 
OnoT and A. Kovaciie (Cum/d. rewt., 1913, 156 13 ‘> 4— 1307 
Compare A„ 1912, i, 186, 972), -Hexametl.yl-violet and malachite^ 
preen .ire only ve.y slightly reduced by pure formic add. The addition 
yt sodium formate, however, caui^cs ra^id reduction with the evolution 
of carbon dioxide, which takes place in two stages, tho second lequir- 
lOj tlie presence of a large amount of formate. Tiie liexamothyl-violet 
IS lust reduced like ihe simple tiiarjlrarbinol,s (luc. ci!.}, and gives 
llexamctliyltriamiuoti iphenylmethane, which then umiergoes further re- 
iliictioii to dimethylauilinc and tetramethyl 71 iliamiuodipheiiylmethaiie, 
'yt ) Ihe evolution of a secoL<l molecule of carbon dioxide. This i ciiuc- 
Uon I.s quantitative, whcre.aa with malachite-green the reduction, whilst 
proeeding sindlarly, is never quantitative in the setoiul stage. Tile 
nithMs con.sider tliat this action of formic add establishes evident 
relauonsLi'i and a complete continuity between the dyes piopev and 
e carhinols deprived of all auxochrome ; between the,-o two groups 
ire only e.xists a difference in reactional aptitude, wliieh can be 
^ 111 luted to the more or less pronounced basicity ol the mohoiilcs, 
““ « iicli shows itself in the varying ease with winch reducticu takes 
pile horn one member to another. \\, Q. 
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Tetrachlororhodaminea. Marcbl Bloch {Hull. Soc. hid. 
house., 1913, 83, 81 — 84). — When an equimolecular mixture (if 
dimethylaminopljeiiol and tetracblorophthalic anhydride is heiitod af 
165°, ittmmelhylittrachlororhodamhie phthcdate is obtained, whicli, l,v 
the successive action of sodium hydroxide an<l hydrochloric acid 
converted into the cori-esponding hydrochloride, green crystals, 
■which the free base is obtained by addition of sodium hydroxide, 
latter dyes cotton, wool, and silk in reddish-violet shades exhibitiiur, 
the case of the latter fibre, a magnificont dviorescence. The eolouj s are 
stable towards light and alkalis. Attempts to esterify tho rhodaiubo 
were unsuccessful, probably owing to the presence of electronegative 
atoms in tho ortho-position to the carboxyl group. 

When m-dimethylaminophenol is Imated with tetrachlorophthrilic 
anhydride in xylene solution, oA-dimeihylamino-'2-hjdroxybmzoiilidi‘(\. 
chlorobtiizoic acid, KMe2*0,.H3(0H)'C0*C^Cl^’C0.,H, is formed togetlifir 
•with a su6sinnce, separating from glacial acetic acid in yellow netdleg 
which probably Ims the formul.i, CcCl4(C0*0'CgH^'NMe2)2. 

By the condensation of letrachlorophthalic anhydride with m- or;^ 
phenyicnediamine or their alkylated derivatives in glacial acetic acid 
solution, a series of yellow compounds has iieen 
prepared which yield colourless salts with 
hydrochloric acid. Results of analyses are in 
agreement with the general formula ; 

Tetr(icJiloroa.\iorhoda'inine, (aimoxed formula) 
is formed by the condensation of 4-dimclhjl. 
ftmioo-2-hydroxy • o- bonxoyltctrachlorobeiizoic 
acid with ;.i-ciesol in the presence of concentrated sulphuric acid, whiUt 
with re.sorcinol or pyrogallol the same acid yields substituted rhodols, 

H, \V. 

[Preparation of Hydroxyphenylhydrazinesulphonic Acids 
and their Condensation Products ] Fauuweuk Muiilukim vouu 
A. I.>:o.MJAni)T A' Co. (l).K.-F. 258017).-- When the o-bydroxyplumyi* 
hydra-^ines are cotj(lell^cd with o-diketones they give rise to dyes, au'i 
the pieparation of the following substituted hydrazines by diazotisation 
and reduction of the corresponding bases is described: 
T:n.-iohjlhydriizine-o-sulphon\c acid (I) ; ^hydroxy-X-naphthylkydi'nziU- 
^-sulphonic acid (II), and its tohflsulphoni/l ester (Ilf); o-ailro- 
2diy<lroxypfieiiyUojdi'azine-5-mlphonic acid (IV), and 5-nitro-i'h>/'.lro.xii- 
m-iiilylliydraziue (V), whilst the tinctorial prepertie-^ of the conijiouicii 
obtained by condensing them with camphorquinoue, phenanthiaquinoDC, 
and other o-diketones are tabulated in the original. 

till 

un, 
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HydrazoneB of Hydroxy aldehydes and -ketones ; Alkali- 
insoluble Naphthols. Henry A. Torrey aiul Caul M. Ijuewster 
(/. Amey. ChtvK A'oc., J913, 35, 426—414). — Torrey and Kipper (A., 
1907, i, ; 1908, i, 460) have shown that the iosolubility of certain 
phenols iu aqueous alkali hydroxides depeinH (1) on the hydroxyl 
ei'oup being in the ortho-position to a large side-chain, and (2) on the 
other substituting groups in the benzene nucleus to which the hydroxyl 
^rroup is attached. In the present paper an account is given of certain 
iiaphthoi derivatives which are insoluble in alkali hydro.’iide solutions. 

The naphthalene group, , is more effective in pioducing insolu- 


bility than any other group yet stiulied. There docs not seem to be 
any marked difference between the derivatives oC l-hydi’oxy-/3-niiphthyl 
methyl ketono {2 acetyl-l-naphlhol) and imphthaldehyde ; the phenyl* 
liydrazones, ;>-l)romophenylhydiazone.s, pheuylbenzylhydrazones, a- or 
/il-nuphlhylbydrazones', and the benzidine compounds of both sab.stances 
s-how the same insolubility. 

Tb(s following compounds of l-hydroxy-S-naphthyl methyl ketone 
are described. The <x‘nophOoilhijdfHt.o4it-, 

m. p, 179 — ISO'"', insoluble in boiling aqueous sodium hydroxide; the 
fi-naphihjlhydruzomy m. p. 174 — 170 ^ insoluble ia warm 10% sodium 
hydroxide; the ph.ny^henzylhijdruzom., m. p. l.'iO — 132'', insoluble in 
bmiiiig 10% sodium hydroxide ; the ai/ne. whicli decomposes at u high 
temperature and is insoluble in warm l<'% sodium hydroxide, and its 
acetatf., m. p. 160 — 170^; tl\e benzidine compound, 

decomposing at 210“ and insoluble in boiling K^';, and 30 .j sodium 
hydro.xi(lo ; the aeimcarhazone, m. p. 245- • 250^, easily soluble in cold 
a queous sodium hydroxide : the ^-naphthylbnide, 
OH-CY,lVCMe:N-C,„H-, 

re. p. 161 — 162‘\ insoluble in imiling lu ,, sodium hydroxide; and 
the yammophenol compound, t)H’Cj,,U,i'h-' 2 ‘Ic'.N’C',;H 4 'OH, which 
decompo.sos at 210 — 220''' and is easily soluble in cold aqueous sodium 
hydroxide. 

^ ' O-Diphenyl-^’a-yiapJfthoipyrazcIine, OU'CY^H.utbH.^N^Ph,, m. p.. 
1S9“ (decomp.), prepared by the action of plit-uylhvdrazine on 2-benzyl- 
idcncacetyl-l-naphthol (Kostanecki, A.. 1898, i, 373), is insoluble in 
boiling JO'% and 30% aqueous sodium hydroxide. 

lhoiiK)-l-hydroxy-/3-naphthyl methyl ketone, OlTCj^,!! Hlr'COMe, 
has been described iu an earlier paper (Torrey and llrew.-tcr, A., 1910, 
i. 48j. The acetyl derivative, m. p. 95 — 96“, is insoluble in cold 
^odismi hydroxide solution, but gradually decomposes on warming ; the 
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a naphthylkydrazom, m. p. 175 — 176^* (decomp.), is insoluble in 
10^,1 sodium bydi'oxide ; tbo ^-naphthylhydrazone, m. p, 184— 
(decomp.), find jikenylbenzylhydrazone, ra. p. 125 — -126'^, are insoluble 
in warm 10% sodium hydroxide; the oxime, m. p. 189 — 190° (decniup,)^ 
yields with sodium hydroxide a green, slightly soluble salt ; the 
seinicarbazone and azine decompose at a high temperature ; the fmmer 
dissolves readily in dilute alkali hydroxide, whilst the latter is insoluble 
in boiling 10% sodium hydroxide. 

The following compounds of 4-nitro-l-hydroxy-/?-naphthyl methyl 
ketone are described. The phenyl/u/drazone, m. p. 222 — 223° (decnuip.i, 
imparts a red colour to cold 10% sodium hydroxide, and gradually 
dissolves on heating ; it is in.'^olublc in a 30^o solution, however, aiitl iij 
decomposed when boiled with this reagent. The o.-naphthplhydT{i:;,Qiit^ 
decomposes at a high lomperature, is insoluble in cold aqueous sodiuiD 
hydroxide, but on warming render.s the solution yellow, '{'lie 
(i.naphihfih>f<hazone decomposes at 240°; it is in.soluble in cold sodium 
hydroxide, but decomposes when heated with the solution, 4-*^ih‘o l. 
actioxU'Q'Wjjddhiil methyl ketone phenyl hydrazone acetate, 

" ()Ac'0,oH,(NO.%-CMe:N*NAcPli, 
has m. p- 197 — 198°. 

/3- Hydroxy naphth.aldehydephenylhydrazone is insoluble in cold 
aqueous sodium hydroxide, and decomposes slightly wlieu the .solutiou 
is heated. 'Die y>-bro*nopheiiylhi/dr(tzone, m. p. 194 — 195° (decomp,), 
the phm7/lhenzylhvdrozone, m.p. 152—153°, and the benzidine cow/.oum/, 
C,sll,,,(N*CH’C,(,il,;*OI!)2. are insoluble in boiling 10% sodium hy- 
droxide, The seoiicarbazone, m. p. above 240° (dccomp.), is readily 
soluble in cold 10% sodium hydroxide. The phenylhydrazone of the 
acetyl derivative, 6Ac-C,(,H,*CH:N*NHPh, m. p. 164— lti5° slmvly 
decompO’^c.< when imated with sodium hydroxide solution. Tho (itnii? 
acelatc, 0.\c*Ci,ll,.-OU:N,,;OH-C,;,n^.-OH, has m. p. lS3-185h 
/3.Hvdroxynaphthaldehyde yields two oximes, one of m. p. 148— l;)ii 
(llorhmher, Dies., 1899), and the other, m. p. 158—160°. 

Ikomo X-hydroxy ilnuphihyl dihromophenyhOiyl hdone {UatybdeM- 

^■CLceUil \-7iajddlioi tr^hTo)nide)i Oll’Clii.HjBfCO’OlLbr'CHPhl.)!', m, p, 
199°, is slightly soluble in boiling 10% sodium hydroxide, but 
in a boiling 3n'V. solution. 

^-Bromod hydro'-yyiaphthyl furfurylidtnemtlhyl ketone, 

oii-Ci,ii T>r-co-cu:cii ‘Cy 1 ^0, 

p_ i5q_]55', and the cori\'Sponding jnperonylidene compound, 
decomposlr^g at 209— 2U'\ are in-soluble in boiling 30% sodium 
liydroxide. The p-nitrobenzylidene compound, ui. p. 194— 
slightly soluble in 10% sodium bydro.xide, but insoluble in a oO 

solution. _ _ 1 11 • 

o-llydroxyacetophoiionophenylhydrazonc is readily soUib.o m 
dilute .sodium hvdroxidc. o-AceioxybpmzaldfJiydepheniilhenzylhy'l<-am‘ 
has m. p. 137— 13'J . Benzidine bis-salicylaldehyde is insoluble m 
10% sodium hydroxide, whilst the corresponding azine is readily soluble. 
lifonw-^l-iiceto.i'yhenzal Ithf/deuceti^l/dienyf hydvazone, 

<)Ac-C,^i!AV(:U-N:NAcPb, ^ ^ 

has m.p. l.j,’> — 136° b-Iiromosa/icylaldehydeazine, ni. p, 30.J 

(decoinii,), is iv.idily solublo in cold 10';.; sodium liydroside. I'- i' 



ORGANIC CHKMISIRY. 


i. 651 


The Optically Active Semicarbazone and Benzoylphenyl- 
hydrazone of cyrfoHexanoneA-carboxylie Acid. Wiu.ia)i 
Mills and (Miss) Alice M. lUis (fVoc. Caml. Phil. Sot 1913 
17, 203).— The temioarhazmit ot cycfoliexanoneM carboxylic .acid can 
be obtained in an optically active form by crystnlli.eing its morphine 
silt from dilute alcohol, the highest value obtained for the molecular 
rotatiou in alkaline solution being [J[]„ + 38-8't The benzoplphmyl- 
/n/drocoiis of the acid can similarly be obtained in an optically active 
fain by crystallisation of its quinim .salt from aqueous alcohol, the 
lii»he.st value found for the molecular rotation in alkaline solution 
being [M]i> + 238'6°- 

Tbese optically active compounds agree so closely in tlioir behaviour 
nith the optically activo oxime ot this acid previomslv described by 
the. authors (T., 1910, 97, 1866) that there can be iittle doubt that 
the optical activity is duo to similar causes in the three cases. The 
observations, accordingly, lend great support to tlie view that 
stcreisomerism in the .sense of the llantzsch-Werner liypotbesis exists 
in the case of semicarbazones and phenylhydrazoiies. ' II. W, 


Synthesis of Hydroxypyrrole and Pyrroline Derivatives 
from Ethyl Aminocrotonate. Kiiich Bexmiiy and Boleslav 
diLLEUMAXN [.her., 191.1, 46, 1303 — 1375), — As ndglit be exjiected, 
ethyl /3-araino-a-chloroacetylcrotonate (.t,, 1909, i, 8o8) readily yields 
pyrrole derivatives wlien deprived of the elements of hydro»en 

chlonde. Ihe product (f.) gives a coloration 

with ferric chloride wliicb is considered to be characteristic of a hydroxy- 
pyrrole, blit in souie ca,ses it reacts in the tautomeric ketonic form 
X'Me:C-C'0,tit , , ,, 

-CO ' «■!/■, .a dipyitoline derivative, 

j^^.^j^,,asC'C<.).,lit (Ilf.), on o.xidation 


andanindoxylpyircline,CO,,EfC- ' 
on condonfiati’on with i?ivliu. 

The ester (1.) could not bo Ikyrlrolysed, ijut it- condenses in cold 
concentrated hydrochloric acid to iorm two bi-inolecuhir compounds 
which Ciin be easily transformed into ore uiiolher. and to which tho 

formula! (V.) and 

(TI.) 

are assigned, 

bike otlier pyrrole derivatives with a free a-position, the ester 
ooiiples with pljenyldiazoninm chioriile and iLirms tiie compound 

co,,Et-c<^^^^' X : xrii i v 1 1 1. 

\\ ith uitrous acid it yields the oximino-conipountl, 

cojci-c<^;^>c;x-oii (V 1 1 1, 1, 
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whic}rexi?:ts id two forms, but with sodium nitrite and glacial ruotj,, 
acid it gives a nilroimine, (IX. t 

pare Scholl, X., 190.'), i, 181 ; 1906, i, 767), which behaves in 
as a nitroiniinic acid, analogous to nitroic acid (Hantzsch and Ki^s^l 
A., 19(l0, i, 89). The acidity is not due lo tho hydrogen atom of 
imino-groiip, since this may be replaced by methyl without aftnctipfr 
that property. 

The methylated nitroimine (X.) is slowly hydrolysed b\ rolil 
alkali, when the nitroamide of acetoneoxalic acid (Xf.) is toinicj 
with elimination of methylainine, alcohol, and carbon dioxide : 

CHj-co-cii.-cO'CO'Xir-xt), (xp. 

Ethil ^-hydroxy-'l-imtliylpyrrole o carhoxylate, (J.) is prepared by 
the addition of ethyl /J-nmino-a-tdiloroai’etylcrotonato to alcoholic 
potas.'iium hydroxide. It forms faintly yellow leaflets which decoiij. 
po.«e at 215^ reduces ammuuiaoal .silver oxide, gives tho pyrrole 
reaction, and produces a brown coloration in alcohol or a red 
precipitate in water with ferric chloiide. It gives a dark red solution 
in cold conccTitrated hydrochloric acid which becomes groen in tiir.e, 
and contains a mixture which on fractionation from alcoiiul deposits 
tho hy<h((i^ of ethyl Z-kdo-^ -.b 'diinethyU^ : '^'-dipyrroline-i : -V-dicar- 
hoxylaie (VI.) in reddi>h*bro\vn needles, which are purified hy 
conversion into the unstable, greenish additive compound witli jivdro- 
chloric acid and leaving in vacuum. It gives no coloration with 
ferric chloride, and deconipo>cs at 180^ Tlie alcohol mother liquois 
contain ethyl Z hydroxy-o :i>'-dhnethyl '2 : Z' ‘dipyrroh-\ : -dicarhxyhiii 
(L), which is precipitated by water, or obtained from the forcgoirij 
compound by the action of water, in tlie form of almost colouil<.^s 
leaflets which decorupo.'G at l.'u a'’, .ai.d give the above compituni] 
with hydrochloric acid and a traii.«ient green colour with ferric diloi ide, 

The indigoid ethyl his-^-methylpyrvoline-Zc.'irboxyhde (111,) is 
obtained in brick-reJ, microscopic needle.-^, decomp, 2*20— which 
give a dark led potas.siuni .«ait with alcoholic potassium hjxlrovicle, 
The leuco-compouml is grey, but is rapidly oxidised in the air. Tho 
ethyl 2d'inloxyly;ii'ri>ViiitcoThuyyUde (IV'.) is a dark red powder, deomnp, 

220 — 22 ')-^, Ethyl l> hehMtm::oAdiydroxy-2-methylpyrroU-\\-c.M-lo:i;jh:i<A 
(VjJ.) forms iiiownish-yellow needles, decoiup. 220 — 220’, whicli j^ivo 
a red colour with ferric chloride in alcohol. 

On tieating the e.ster (I.J with .‘^odinin nitrite ami dilute hydic- 
clilorie .acid, tiic u-form of ethyl \}-oximino-\-keto-2-iiiethyii)yrrolhi^.- 
<>-carho:rylale (VJII.) is obtaiutd. It is purihed by means of i;s 
f otassium salt, and then forms light yellow needles, decomp. ITo . 
Whet] a few diops of hydroehloric acid are added lo tlie wani) 
alcolioJic sidut ion, the ^-f< riii crystnllise.s i;i olive-green Jenfiet-. 
Ethyl b-'ahroimi}itj \-hto-'2 7n^lhylpyri-oUiie-Z-c<trhoxyl<de (IX) foiii.- 
shining yellow, ll;it needles witli lHoO, wliiih dissulve in dibit!:' 
alkalis, give juccipitale.s witli silver and lead «alt.'<, and re.'jiotid to 
the Liebermann and 'ITiicde-Lachman reactions. Hotli the bviliwt* 
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.,„a I lie anhydroiiiS compound give a l.rown addiliiis compound, 
C il ammonia. 

’idlii/l ji-metliyldmino-achloroncelylcrolonati!, 

NHMe-CJIe:C(60-CHX'l)-C0jKt, 

from ethyl methylaminocrotonate and chloroacetyl chloride in 
presence of pyridine in ether, form.s long, white needles, m p 
50 j-ol“. With alkali it yields et!,pl idt;/dro:,y-l : ‘>-dimethylpyrrolt- 
•i-oirboxylale as a very hygroscopic mass, which, with nitrous acid, 
gives the analogous isomiroso-compound, C,H,,O^X„ in lemon-yellow 
needles, decomp. 162 u , which arc hydrolysed by cold .sodium 
hydroxide to the aa'd, ChHgOrN.^, colourless needles, decomp. 154— 155h 
The nifrotmirio-componnd (X) is formed by tho action of sodium 
nilrite and glacial acetic acid in orange ncodle.s with HI.,0, decomp. 
200', which give a brown addUivt compound with .ammonia, and 
ilifsolve in sodium carbonate solution. The addition of dilute 
hjihoehloric acid after eighteen liours to tho red solution in sodium 
hydro.xide precipitates acfty! pyruvmilroamvh (XI.) in colourles.s 
needles, decomp. 258°, winch reduce amraoniacal silver oxido, and 
give a red coloration with ferric chloride. "With phenylhydrazine it 
forms an indole compound, C'l-Hi.OjX,,, in brick-red, soft needle.', 
decomp, 244^, ammonia being elirnimited. .T. 0, W, 

Syntheses in the Group of the Iiidogenides. A.Mjiii; Waih. 
itnd h. Bagard (Couipf. te'juI., Ifll.l, 156. 1582 -15,85). — Condensa- 
tion of oxitidole with cyclic aldehydes and isatin or its chloride in 
acetic acid solution yields, re.sjrei'tively, isoimlogenides, fsoindigotin 
and indirubiu (coiupare A., 1909, i, doO, 735). Thi.s reaction has 
now been extended, firstly by jiiodifying the coiidition.s of the reaction, 
and secondly by using substituted i-iitin-'. 

Oxitidole and isatins condense in alcoliolic solution under the 
itifliience of sodium etiioxidc, giving colourless products, constitution.' 
of which have not yet been deteriuiucd. 

In concentrated sulphuric acid the condensation is accompanied hv 
sulphonalion, yielding isoindigotiiuHsulphonic acid, which is isol.aied 
in the form of its sodhim .salt, (,'„ll 5 X.,iJ.,(S<i.,Xa).., 2 II„ 0 , crystallising 
in brown leaflet.', which become anhydroii.s at lOo .' It is an acid 
colour, dyeing wool rcddi.sli-orange. UtI.er salt.s have been prepared, 
namely: the calcium salt, red noodles, crystallbiiig u ilh oH/d; the 
Imiui ! .salt, an amorphous, red powder; the silver salt, red needle.', 
ciystallising with 2H.,0; ihe nickel .salt, reddish brown crystals, con- 
taiiiing ;)ll,,t), ]5y decomposing the barium salt with the c.aiciilatod 

(fnanlity of .sulphuric acid, tile free acid, “ fsoindigo carmine,” is 
obtained, which is very soluble in alcohol and water, and yields an 
equally soluble aiiimonuan .salt on the addition of aitrmonia. 

If oxindole is condensed with substituted derivatives of isatin in 
aceuc acid solution, unsymmetrically .substituted derivatives of iso- 
iDdrgotiii ;rrc obtained, thus; 

lid' b Mi<'^:'|:> :b<-,";i!:>Nii. 
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By this means bromoi&oindigotin, dibromohoindigotin, 
indigotin, aiid 7 iitro\fioindigot{n, all crystalline compounds, have 
prepared. 

By the interaction of siib.stituted isatin chlorides and oxindole ii, 
benzene solution, substituted indirubios of the type 
kh<^»Wi>c;c<™>c,H3X 

are obtained, isoroeric with those prepared by Baeyer’s conderi^aiion 
with indoxyl and isatins (compare A., 1911, i, 1G4, 577). Thei-(> 
indirubins, thus obtained, have a violet colour and dissolve in sodium 
hyposulphite, firing yellow dye hqiior.s. The mono-substituteil deny, 
atives arc only slightly fixed on the fibre. Nitroindirubin dyps n 
violet-black, due totlie reduction of the iiitro-group by the hyposulphite, 


The Condensation of /xtraQuinones with Reduced Hetero- 
cyclic Nitrogen Compounds. Jl'lius SciiMinT and Al'cvst 
S iGWAiit (5er., 1913, 46, 1491 — 1197. Compare 31bhlau and Kedliclp 
A., 1912, i, 129).— The observation that hexahydrocarbazole wheu 
mixed with /?-bei‘Zoquinone in alcoholic solution yields a violvtiol 
liquid from which brown crystals, m. p. 199~200'^, soon sepaiate 
(A., 1012, i, CIO) has now been followed up. Tlie product has tlie 
composition C.n 2 (».,(Cj..HnN)... that is, l>isliexahydroearb;izyl-/;.ber.zo. 
qnirione, analogous to the diamlino-yj'benzoquinones (/iucke, A., Idf'!. 
1117) and to 'diethyldiaiiilina-/) heiJZO()Miiioiie (Fi.scher and Sdinuici’, 
A,, 1910, i, 270). Carbazolo and dihydro- and tetrahydro-carhazole oo 
not fonu such compounds, probably on account of their leebUr b;isic 
character. 

Piperidine and /'-benzoquinone mixed in cold alcoholic solution givea 
bvownish-violetcoloration, followed by adeposit of brownish-violet nceilU'? 
with a steel-blue lustre, m. p. 172^; tho sub.stamre is 


benzoquhione, 


CH-CO 

"CO'CH 


>(>aNH 


10- 


The condensation product of ;j-benzoquinone with tetrahydrciqninoline 
has already been described (Albhlau and Redlich, /u?. cj'L) j 1 methyl t elm- 
hydroquinoline and O-metbylbexahydroearbazole gave no conden'[\Tinn 
products, the cry.stalline rlepo.-it obtained in each ca.'^e con.si>ling ol quinol. 
Pyrrole reacted witli p-benzo<puuon 0 in alcoholic solution, but Tiie 
dark ci v.'*talline powder, m. p. above 3G(V\ wa.s abnormal in couipo^irion, 
cquimofecular quantities of the two substances apparently liaviD:’ 
entered into i*eaction. Coniine gave a deep coloration, hut no solid 
product. Pyridine, quinoline, and woquiuoiine caused only dopositioii> 
of a nitrogen-free solid, which probably is some polymeris ttion product 


of quinone or qninhydrone. 

Toluquinone nivos rise to condensation products of small crystallizing 
power, for ah hough the expected colorations were obtained wjtli 
piperidine and iiexahydrocarbazole, no crystalline deposits could be 
obtained; tefr.ahydmquinolitie gives a crystalline compound vv:tli 
toluquinone, but this has already been described (Mohlau and bcdluh 
loc. ot.). Naplithaquinone with Iiexahydrocarbazole, piperiiline, :uii 
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^g^i,,^|iydroquinoline gave deep red alcoholic solutions, but the deposit 
ii) pafji case consisted merely of naphthaquinhydrone. 

'T, ii'jicbloro-^>benzoquinone (cbloranil) l)ehaves like ;)-bcnzoquinone 
with piperidine, producing dipipervhfldkhloro '^ hmzoquinonp,^ 

hiptrou?, bluish-black needles^ m. p. 143—144° D. V. T. 


Action of fsoQuinoUne on 1 ; 3-Dichloro 4 : 6-dinitrobenzene. 
Tin;oDOH Zincke and G. WEi.ssPi-EN’.viNc {Annalen, 1913, 397, 
273). — i^oQuinoliiie and 1 : 3-«Uchloro-4 ; fi Jiiiitrobenzeno react 
ia warm ether to form, after fourteen to fifteen <biys, dinitrophenyldi- 

dichloi'vky CyH-XCI'C 

an oi’angc«red, crystalline Ci;.H,,/)^N 3 Cl, m. p. 168'^ (decomp,), 

blackening at about inO'\ 

Id its behaviour, dinitrophenylditVoquinoliniuin dichloride resembles 
partly diDitrophenyldipyridinium dichlorido (A., 1910, i. 585), partly 
2 -o/^diuitrophenyh>oqumolinium chloride (this vol, i, 389). From it 
an orange-yellow dichromale, yellow picratCy m. p. 2'25°, and platini- 
chloride, tn. p. 250*^, can be prepared. l>y treating its aqueous solution 
with sodium carbonate or ammonia, a ilz-lase is obtained, a brownish- 


red powder, which i;* regarded as a dicarbinol ba^e, 


This il'-base regenerates salts of dinitropuenyldi?>equinoliniuni by 
trtatment with achls, is converted into the yellow betaine (see below) 


iiv boiling dilute acetic acid, reacts with warm alcohols to form 

C,H/CH(OR)^ „ ,, , , .OH(OR)*CJT, 

carUniil elherSy 


{melhyl nhery decomp. 180 — 190'-, long, red needles; ethyl ether, 
m p, 172°, red ncedbs), and forms a dihi/drazide, 

CgH2(NO.,).,(NH-CH:Cll-C,H,-CIi;X-XHPh),, 
almost black crystals, by warming with alcoholic phenylhydrazine. 
In methyl alcoholic solution the i,? b\so is c‘on%*erted by nitric acid, 
D 14, into the very characteristic diuif.rophenyklii^oqumolmium 
dini!--ctte, CgH 2 (NO.,).,(C,,IRN'XU 3 b,.no(\ decomp. 140—150'', colourless 
needle?. 


Ry long keeping witli lO'V. .'^odiuin nitrite, dinitrophenyldii^o- 
qninolininm dicliloride is converted into the hetaine^ 


(•oir(Nox<): , 

yellow neodlo.s. The constitution of the latter, whiclj is also obtained 
hy treating the j|/-baFe with boiling 25 — 30\, acetic acid, is proved by 
I lie formation of the substance from t.«oquinoliue and 3-('hloro-4 : 6- 
dinitrophenol at 100’. The betaine forms salts {chloride, colourless 
needles, /'lalinichloride, niirai’i) whicli are hydrolysed by an excess of 

.s 

w.att'i’. A coriosponding ihiobe.taiite, , dark 
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crimson powder, is obtained by treating alcoholic dinitroplienY!;)!/),,) 
quinolinium dinitrate with hydrogen sulphide; it forms a veiy 
unstable chloride and platinichloride. 

The v//-basG, behaves similarly to the i//*bage obf lined 

from 2-o;j-dinitrophenyl?soqiiinoliniuin chloride {loc. cit.), and provo.^to 
be a chloro-derivative thereof. It has the constitution 


C^H^'CHCOH) 

Cll==:=OH 


>N*Cf.H,Cl(N02) 


2’ 


forms a chloride^ i r * ‘‘‘^louiless needles 

jdatinichloride^ ond nitrate, and yields ethers by treatment wiili 
alcohols in ehlorofonn ; the methtjl ether, in. p, 164 — 165'^ (dptomp,), 
dark red needles, and ethyl ether, m. p. 156 — 157^ red lealiel', arc 
described. By boiling with alcohol and aniline, the i/'-base is enn- 
verted into 2 - phenylisoqninolinium chloride and 3 - cbloro - 1 ; 6 . 
diiiitronnilinc, the latter being ehangcu to 2 : ■t-dinitro'5-arainofliphr.uvl- 
amine by the e.xcess of aniline. 

By ^Yal■lniug with water, llie li'-base i.< transformed into an isomeri'k, 
CY-HjoOr.NgCl, in. p. 168*^ (decoinp.), dark violet-red leailet.'j, ubkh 
foMUK salts with acids very slowly, and does not yield ethers or a 
hydiazide. On the contrary the i/- base i.s converted by hoilinj; 
alcoholic plienvlhvdraziiiO into the AWreun/e, 

m. p, 155^ (decomp.), bl;u-kisl>-ied neodlc'. C, 8, 


Preparation of 5 : 5-Dialkylbarbituric Acids Containing an 
Unsaturated Hydrocarbon Residue Attached to Nitrogen, 
E, MANUAL .Mkhck (D.lb-P. 258^138. (’ompaie A., 1801*, i, 16; ]Wi, 
i, 88b). — i) : b-Died/ii/l-\-aUi/lUirbitt(ric acid, m. p. 77 \ is obtaiLpd iy 
heating rnonoallylciulmniidc (20 pari?) with diethjlmalonyl chloride 
(40 paits) duiing lifty hours at K'lJ — li>0^ wliiUt tho latter compoinKl 
witli diallylcarbaniide (sinapoline) furni.'^hes 5 '.Ky-diethyl-l :'i''i-diaU>il- 
b.irlihiric acid. b. p. 153 — 157'^ 0 mro. l'\ >M. (t, M, 

Pyrimidines. LXII. Syntheses of Pyrimidines Related 
Structurally to Pyrimidine-Nucleosides. Thl.-vt B. Jdiissox and 
Bkwi.s H. CiiKKXoKK (./. Anier. i'hem. .Voc., 1013, 35, 58r)-i';i7; 
J. Illol. i'Um., 1913. 14, 3(17 — 320). — This work was undeitaki.n wiUi 
tbo object of 05t;ili)i.‘<hing the corl^titution of the micleo-^ides. The 
>im{'lest. n^H,')eo^id•' (>f thymim-, riauicly, 4-liydroxyiiiethyl*5-Lnetli}'!- 
tC'tial)ydro[>yiimid-2 : 6-tUoiic, has been synthesi?ed in the following 
inariT.er. 

W lion ihiocarbumide. is condensed with ethyl y-ethoxy-fi-metlulacoto- 
.acetate (Johnson, this vol., i, 588) in presence of sodium etl'.oxidf, 
'l-thio- i-ethoxynieihyl-b-iiiethyheirahy'li’opynmid-'d : (j-dtone, 

m. p. 191 — 192T obtained, which cry.'talli.ces in hexagonal tablets 

(In boiling this substance with chloroacetic acid and water, it 
(nnveitcd inln i e,(hu.ryiiiethyl-ij-iii*thyl(di<ihj/droji>/riinid 
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,jj ji. 220^, which forms arborescent crystals, and when iicated with 
/or.f .-ntvated liydrocbloric acid at 125—130'' in a scaled tulie yields 

''■h<co-(7m>c-^h.C'. 

ni, p. 243°, which crystallises in plates, jjy the action of silver acetate 
00 chloro-compound, the acetyl derivative, 

^^^CO-CMo 

m, p. 260— 2(>1° (decomp. }, is produced, which hydrolysed by bariiisn 
hydroxide with formation of ^'hydroxymethyl-^-methylletrahydro- 

:pi^rvtivi-'2-.^-di-one, m. p. 221—225° 

(decouip.)’ crystallises in needles. An attempt to convert this 

simple nucleoside into thymine at)d formaldehyde by liydroly.^is with 
10\. sulphuric acid was not successful, but on hoatiug it with iiydriodic 
acid and amorphous phosphorus it was converted into 4 : 5-diiiictbyl- 
tetrAhydropyrimid-2 : 6-dione (4 : D-dimethylunicil). K. G. 


Abnormal Solubility of Colloidal Uric Acid. Lf':oroLi) 
Licut'vitz {Zeitsch. jihysiol. Chem.^ 1913, 84, 416 — 418). — Polemical. 
Sohtule and Bodeu (this vol., i, 4u-l) have regarded a supersaturated 
uric acid solution as a colloid gel. Thcdr view^ are now criticised. 
The passage from the aggregate of molecules in drops to the amorphous 
fcolid phase, and from this to the crystalline form, takes place svith 
very varying velocity, and the amorplious form cau remain stable for a 
considerable time; it is theicfore unnecessary to regard it as a 
colloid. 111. bh A. 


Purines. IX. 6 : 8-Dihydroxy-2 thiopurine and 6-Hydrosy- 
2 : 8-ditbiopunne. The Desulphurisation of Thiopuhnes. A 
New Method of Preparing Xanthine. L'.\ul U. Johns and 
ALCEttr G, Hooan {J. Biol. U*13, 14, 2'j 9 — 306).— 6 ; 8-Z>i- 

hildro:>:tj-’2-thiopwrine i.s easily prepared in quaiitity !)y heating a 
mi-Xiurc of 4 : D-diainino-G-hydro.'iy 'd-thiopyriiuidine with carbamide, 

^■Hydro.cy-'l :)i-dilhiopxirine is (*btaincd by heating a mixture of 
4 ; o-tiiainiiio-b bydro5:y*2-tliiiipyrimidinc and thiocarbuniiJe. 

Hy;roxantliine-2-t hio]acctic acid and 6 :8*dihydroxypu: iiie-2-tluolacetic 
acid can be boiled with water for hour.i without undergoing notable 
decomposition. AVheii boiled with 2()',., hydrochloric acid they are 
lijdrolysod to xanthine and uric acid rcr-pectivoly. C-Hydroxypurmc- 
2 : S ditliiulacetic* acid is moro stable, and it i.s tint desulphurised 
by boiling for several hours with 21)",^. hvdrcehloiic acid, although a 
Somali quantity of a diliydroxypurine monuthiolacelic acid is obtained. 

.^‘Dihyii.rc.>:ij-2 thwpurine^ (*^S XU C forms minute 

needles, which do not melt at 310°; they give a brilliant luuiexidc 
reaction. The corresponding '(t '.S-dUiydi'oxypufiite-'l-lhiolaC'-tic acid 
has decomp. 225° 

,r .... 

dlupoxanthine-^-thiolacciic flcid, K*t’H ‘S'C X ’ 
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prepared by the action of monochloioacefcic acid on thiohypoxaTitLinp 
decomposes at 240°, forming a violet-coloured substance. It 
composed quantitatively on boiling with 20% hydrochloric acid into 
xanthine. 'I’bis forms the most convenient procedure of prcpaiici, 
pure xanthine in quantity j it ia not necessary to isolate the iutof. 
mediate thiolacetic acid. i*'. A, 

Considerations and Experiments on the Constitution of the 
Azoxy-compounds. I. and II. Angelo Angeli {Aui J{. Accad 
Lincai, 1913, [v], 22, i, 201—213, 282— 293).— A aummaiy and 
discussion of the work of the author with various collaboiatoi’s 
published in recent years. ^ . IS, 

Polyazoxy-compounds. Angelo Angeli {Atti R. Accad. Liani^ 
1913, [v], 22, i, 356— 360).— The paper deals with the action of 
hydrogen peroxide in acetic acidsoUition on bisbenzeneazobenzene 
T., 1S95, 67, 929) and ou the new compound, 

NPh:N*C\H^-NO:N*OgH/N;NPh. 

This substance is prepared by the action of sodium ethoxide on ^/-nitro. 
azobenzene ; it crystallises io red laminae, m. p. about 215° 

Bisbenzcneazobenzene, when treated with hydrogen peroxide and 
glacial acetic acid, yields hisbenztneazoxyhenzene, C^H^fN^U’Ph).,, u-hich 
forms lustrous, yellow lumiuse, m. p. 155°. It yields a c^rirowo-derivative, 
Cif,ni.AN^Br 2 , which forms yellow crystals, m. p. about 200°. The 
azoxy -compound has, therelore, probably the formula 
Ph*NO:X*C,jH^-NO:NFh. 

On treatment with concentrated sulphuric acid for one hour ou the 

water-bath, it yields a product from which a substance, 

can bo extracted with benzene; it forms yellowish-green leaflets, m. p, 

185° (yielding a red liquid), and is probably the p-/i^teya,w- 

compound, 

Azo-vyhisazoxybenzene, Ph*is.^O*C,jH^'N.20*CgH^'NjO'Pb, is obtained 
from ihe corresponding tria 2 o-deiiv«tive above mentioned; it forms 
lustrous, golden-yellow crystals, m. p. 230° it yields a d 'tbromuU, 

which is a yellow, microcrystultine j)owder, decomposing about LOif, 
and in consequence tlie structural formula of the rizoxy-coinpound 
is probably PlrNINU'C^jH/NOlN'-C^^U.-iXOIN-Ph. The triazoiy- 
compound also suffers Wallacli's re-arrangement, for on warixiiiig with 
sulphuric acid an intense blue coloration is obtained. P. ^ • 8. 


The Relation between the Metallic Salts and the Soluble 
Carbonates and its Bearing on the Precipitation of Protein. 
W. Kevill Heakd {J. rUysioL, 1913, 46, 104—129), — Since thorough 
dialysis remove.s all precipitation of emuisoid protein by salts of the 
heavy metals, precipitation must be as.sociated with some removiible 
constituent. The experiment of adding salts to such dialysed solutiyus 
shows that the production of a substance with a very iow solubility 
product is the necessary condition in causing precipitation, Th^^ oi*!) 
salt in tho dialysate which is callable of producing this result is a 
hydrogen carbonate, except in tho case of silver. 'J'he reaction of the 
metal.s with emuLoid protein cdosely follows the reaction of thiJ-e 
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^vith soluble hydrogen carbonate.^, and the cone] usiou is there- 
fore drawn that the process depends on this reaction. Probably the 
pi-^H ipitation with hydrogen carbonates and carbonates acts mainly by 
the removal of the hydroxyl ions freed by the hydiolysis of these 
salt- the results with silver nitrate and sodium chloride siigge.st 
that there are other factors. \y p) 

The Soluble Metallic Compounds of Sulphurised Proteins, 
with Special Reference to Copper. Houkrt Uiil [Ztiimh. physiol. 
i'Mni., 1913, 84, 478— 496).— The preparation is described of sulphur- 
protein compounds from various proteins by means of carbon di.snlphide. 
It is analogous to the [meparation of dithiocarbamates from aliphatic 
„n]iaes. These substances are converted by salts of the heavy metals 
in presence of alkali into metal sulphur-protein compounds which are 
soluble in water, and in which the sulphur is united to the metal. 
The compounds with copper, silver, and tucreuty have a high content of 
mctali are resistant to alkali, are not precipitated by protein solutions, 
are resistant to proteolytic enzymes, and do not diffii.se through an 
animal membianp. Sulphur-peptone given .«ubcutaueou>ly or intra- 
venously is relatively non-toxic. Its copper compound i.s also relatively 
non-poisonous, and produces no local reaction ; the animal resists doses 
of copper live times greater than when given in any other way, It is 
depo.dted in most of the organs except tl.c brain and heart; most 
appears in the liver, and is then secreted into the bile, It has but 
little effect on blood pressure, and inhibits diiire.-iU. It is bactericidal 
to staphylococci, but has no action on anthrax or trypanosomes. 

W. D. H. 

Method of Preparing Ash-free Caseinogen and Casein 
U'CifS L Vax Slyke and Alereu \V. Boswoutii {J. Biol Chtm., 1913, 
14, 203 — 206). — The ash-free proteins wore prepaicd by alternate 
piecipitai ion with dilute acid and solution in dilute ammonia several 
times, the last portion of caU-ium being removed by ammonium oxalate ; 
after this the protein is precipitated with dilute acid and purified by 
treatment with water, alcohol and ether, being fmally dried over 
sulphuric acid under reduced pie.ssurc. J'ilcruentary analyses are 
given of both pnjteins ; the figures are very similar. AV. D, H. 

Praparation and Composition of Basic Calcium Casein- 
ogeiiate and Caseinate. Lcciis L. Van jSi-vki; and Alfred W. 
Bo&wuirrii (,/. Biol. Chem., 1913, 14,*jn7 — 2ti9). — Ba^ic calcium casein- 
ogenate and casrinate were prepared bv treating the ash-free protein 
Willi calcium carbonate, or by dis.solving ihe protein in lime-water and 
luntralising witli hydrochloric acid. In ihe lirst reuction, the amount 
of carbon dioxide displaced by the protein was estimated, and also the 
finiount of calcium in the lesultiug product, lii the second method the 
cahium was also estimated. 'I'lio compound contains of calcium. 

' W. D. H. 

Preparation and Composition of Unsaturated or Acid Casein- 
ogeoates and Caseinates. T.mis 1.. Van jSlyke and Alfred W. 
Bosworth (/, Biol. Chem., 1913, 14, 211 — '225). — These were yirepared 
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by dissolving tie ash-free protein in iV/50-sodium, potassiaoj oi' 
inouiiim hydroxide, and careful neutralisation with hydrocbloiif aci,j 
The caseinates contain twice the amount of the basic eleuiei.t 
sent in the easeinogenates. Such compounds are monobasic. 
calcium, strontium, and barium, monobasic and dibasic compound r, ^ere 
obtained; in the caseinates twice the amount of base combine-; wit], 
the protein molecule as combines in the easeinogenates. W. j), ][ 

Valency of Molecules, and Molecular Weights of Caseinogec 
and Casein. Jamuus L. Van Slyke and Aleked W. Biis;\okti{ 
(/. Biol. Chem., 1913, 14, 227— 230).--l'Voiii the study of 
ogonates and caseinate.^:, the molecular weight of caseinogen. is given as 
StsSS, and of casein a.s -l-lt-t. The valency of the protein iiiult>culo 
in basic easeinogenates is B, in basic caseinates, 4, W. D, H, 

Composition and Properties of the Brine-soluble Compound 
in Cheese. Lucius L. V.\n Si.ykk and Alfked 'SV. Eoswouth 
(/. Biol Chtm., 1013, 14, 231— 236).-- The protein in cheese wljuh 
dissolves in warm 5% solution of sodium chloride is mono-calctum 
caseinate, formed from calcium caseinate by removal of part of iu 
calcium by lactic acid produced from lactose in the proce^ of 
chcese-makiug. W. E. If, 

Formation of Porphyrin. 11. Porphyrinogen and its 
Relation to the Blood. Pigment and its Derivatives, Ha,\s 

FISCIIEP, EkICII EARTIIOLOM.ifS, and llKI.NKK’lI KoSE {Zt'dSCh. 

Chem., 1913, 84, 2C2 — 287. Compare this vol., i, 409).-Por 
phyrinogeu, the tirst cry.'tailine, colourless reduction product of tiie 
blood pigment, is obtained by tlio action at the ordinary teiripf iMTaui; 
of glacial acetic acid and h/drogei^ iodide, io presence of pihosphouium 
iodide, on ha^min, mesoporphyrin or hiematoporpbyrin. it is also 
obtained from the last two substances by reducing in alkaline solutioc 
with sodium .amalgam, or with zinc «lust and iron. Porph) riuog-i) is 
readily reconverted into mesoporphyrin by means of sodimii meil^o\ide, 
methyl alcoholic potassium hydro.xide, alkaliue potas>iuta ferricyitnido, 
or by exposure to atmo.^pheric oxidation in neutral or alkaline .'oluiiou, 

Sodium methoxide .splits otf pliyllopyrrole from por[)byrico:;en. 
The complete leductiou is similar to that of hiemiii. On oxidation, 
methyl ethylmaleiniinido and hiematic acid are obtained. When 
administered to animals, porphyrinogen has a .scnsibdisiiig actioi], 
wherea'i me.^oporphyrin has no action. 

Use is made of the .sparingly soluble sodium salt for the pnritkMtion 
of mesoporphyrin. On total reduction of mesoporphyrin, phyllo- 
pyrrole is obtained with other products. L- 1'- W' 

Behaviour of the True Nucleic Acids .to Dyes. II. II. l'ErL' i:\ 
{ZtiUch. ;7/,y8m;.6V^w.,19l3, 84, 309— 32S. Comp, ire A„ 1912, i, h2u) 
— Xucleu! acid give.s precipitates with ba.'-ic dyes, but none willi acid 
dye.s. It is necessary to add the solution of sodium micloatii to tht* 
dye, otherwise the formation of colloidal gels prevents prccipitatioij 

Xucleic acid and totramethyldiamiuotriphonylcarbiuol give '• 
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li:iviug the compusition of a tetnibasic salt, 

I'leatiiiCDt with .alcohol extracts the dye, leaving a more or less 
(olomless residue. It is considered that an ethyl etirer of the dye and 
nufleic acid are formed. 

Xlic compound with hexamethyl ;).ro.saailine is also tetrabasic, 
naniely, 0^.. I 4t illH.td. It fotm.s a remarkable 

jflly during the preparation, which can be drawn out into very long 
threads. It is remarkable in being entiiely .soluble in methyl alcohol. 
Some decompo.sition take.? place in alcoholic solution, part of the dye 
beint; eliminated. 

The cubstances are considered to be chemical rather thin adi^orption 
conipo'iiids, and the whole of the phosphorus i.s shown to be lixed as 
mic'leif acid. 

(.'rysial-violot is a very .suitable precipitant for nucleic acid, and may 
be u>od to purify it. 

.'\Iet!ol'='fie-blue gives a precipitite with nucleic acid, which i.s readily 
filtered and washed. It is entirely indiil'crerit towards all solvents, and 
in no Cit-e could the dye be eliminated. ]fi. y, 

Preparation of an Iron Derivative of lodoparanucleic 
Acid. l'i*NOl.L it Co. (D.n.-?. 'lo&l'JT. Compare A., 11)00, i, il75}.— 
When the iron derivative of pnanucleic acid (.Salkow.ski, A,, 1901, i, 
242, 4’)4) is dissolved in S”,'. hvtlrochlotic acid, and treated at 50^ with 
a rioluiion of iodine in potassium iodide, It furni.'hes the irou derivative 
of wihp'iramicleic ueid, a red lidi-browu powder wliich has therapeutic 
nroiioitios and contains : iodine -S'., iron =1T'.,„ pho.sphoru.s = 2'\j, 
and nitrogen = r2'’y. 

It Cun aUo be prcpareil from icilooHseinogen, pep.*iu, and a solution 
of iron alum ; or by the action of iodine on paratiucloin in the presence 
of iiou alum, p. yp. (f. y], 

Action of Quinones on Wool and Other Protein Sub- 
stances. Wassii.i \V. S( h.\hvin iZtiiich. CV/f/zc, 1913. 26, 

2r;4). - \Vool i.5 dyed reihli.-li-hrown when acted on b}' the vapour 
or solutions of ;j-bi-u;' 0 (juinono. Derivatives uf //-bt-n/oquinone act in 
ii .-imilar manner, the late of re.iction ari«! colmir depc-ivUng on the 
c'i..mpoimd employed; authaquinone and pheiianLiiraquinonc arc without 
action on wool. 

SiltC, leather, casein, egg-albnoiiu, gelatin, etc., are dyed similarly by 
/i-l>cn/.n<|uinoiie and its derivative.^. 

i'he conclusion i.s drawn that the quiiione reacts with the amiiio- 
?iO!i]s in the protein, and in the case of chloro-derivutives it. is 
tcuiid that pan of the cdiloriiie is eliminated as hytlrogen chloride, 
'dthoutrli c-liloi'ino can also be detected in wool dyed wifh dichloro* 
honzuqiiinorics. W. IT. D. 

Preparation of Fibrinogen by Dialysis Against Sucrose 
Syrup. Mau!iice Piettre and Asto.ny Vua (t'ompl. lOlo, 

156, 1182 -1185). 'I’hc plasma is dcmincr.aliscd liy dialysis against a 
''P’up ot sucro.se followed by dialysi.s against distilled water. The 

VOL. CIV.^l. ;! y 
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plasma, placed iu a collodion bag, is first immersed in the 
for eight to ton houra, then removed, sin<l the bag and conteiUv 
in distilled water until the contents of the bag have retiuueil to 
original volume. By this means practically the whole of the iinufr^l 
substances are reaioved, and the fibrinogen is deposited d\irii|ir 
second opeiation, tluis being isolated in the minimum of time w itij 
use of blit little liquid. \V. q 

/i-Glutokyrine Sulphate. AIax Sirofriko {Ztitsch. physiol 
191:1, 84, 288 -290). — By the action of silver salts and bmiua' 
liydioxide on glutokyiine a simplification of the ghitokyrine molociile 
is. brought about (compare I>eveiie and Birchard, this vol., j, jijy, 
There is no evidence that the silver and barium hydroxide n«atieeiit 
leads to a separaliou of the constituents of a mixture of kvrijjt-j 
The quotient CU.,/iS' becomes smaller after treatment, but theic is mj 
increase in the nitrogen measmed by Sdtenseu’s formaldehyde ukiIjchI 
indicating tbut no pepti«le linkings have been destroyed. On liydroljjih 
of tlio various fractious obtained timing the treatment, atgiiut^e 
lysine were obtained. K. F, A, 

The Rate of Destruction of Pepsin by the Direct Electric 
Current, W. 11 Biiton {Amer. J. i’hy iol., 1913, 32, 

The digestive activity of a solution of pep.<iin is decreased is 
that of ptyaliii) by tlio passage through it of a direct electric niiTL'Dr 
at a uniform rate per unit of current. W. I), H, 

A New Method of Isolating Trypsin. Hknrv Lkoioiji 
Hui.zreiu: (■/. J'nvl. i’hem., 1913, 14, 335 — 339). -The addnio'i oi 
safraniue to aqueous solutions of Ciubler’s or Fairchild’.s tryp-^in, crii) 
aipieons extracts of ilio pancreas causes a precipitate whkh is s'icii;.'lv 
protoolytie. The precipitate contains safranine, and i.s sparingly so]r,!.ili- 
in water. Kenioval of Iho safrauinc, or an increase in watitr .'•oliiitiiitv 
1ms not yet been accomplished. Tfie precipitates produced by alr ihol, 
or by a mixture of alcohol and otlier in the inotliL-r liinKu' rii'o 
practically devoid of pi oteolytic activity'. W, 1), IJ, 

The Enzymes of the Pancreas. II. The Action of CakTuiu 
Salta in the Generation of Trypsin from Trypsinogen. luin 
Mellani’.y and V. J. NVooi.i.ly U. J'hytiiof., 1913, 46, 159- -K.i-- 
of barium ami strontium activate pancreatic juice as efftcliMl}' 
as balls of talciuui. On the addition of these salts to the juav li'O 
carbonate is pieiipilated, and the inhibiting alkali (.-'Odiuin (.aibii.iUC; 
is thus rimiovfcd ; the enterokina.'-e (which i.s always present iii the 
juice, altlioiigli in variable amounts) is then allowed to act lUil 
convert trypsinogen int-o trypsin. . Id il. 

Action of Ammonia on Invertase. IV. 'I'liKocuu 
{ZtiUck. phyniol C/iem., 1913, 84, 408—419. Compare this vul . i, 
541}, Inveila'C takes up rather more dry ammoina than 
Some of the ammonia is not removed in a vacuum, and uUiogiJi 
determinations indicate that part has combined with some cuu^niudi. 
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of tlie enzyme. The treatment docs not affect the activity of tlie 
eiizvine, bub after the removal of the ammonia in a vacuum the 
iiotivity is less, indicating that some such chemical procosa as the 
formation of an anhydride is concerned. The conclnaion is drawn 
that the presence of free carboxyl groups is necessary for the enzyme 
f\piivity. The mere addition of ammonia to form ammonium salts and 
aldehyde additive compounds has no effect on the specific activity. 
Ttit'te is thus a difference in the active chemical groups iu diastase and 
invertase as already indicated in the experiments {loc. cit.) with 
anhydrous hydrogen chloride. E, F. A. 

Synthetical Properties of Emulsin, Vkiikon K. Krieble 
[liiocheni. Bull., 1913, 2, 227). — An emul>in whicli produced ^man- 
ddooitrile from amygdalin, two years later produced the (/-variety. 
This is explained by the supposition that the fresh emulsin contains 
two enzymes, one of which synthesises tlie d-nitrile from benzaldehyde 
and hydrocyanic acid, whilst the other, whicli h less stable, synthe.'iises 
the /-nitrile. Fresh emulsin from .sweet almonds produces the and 
from bitter almonds the (/-nitrile. \V^ J). H. 

The Biochemical Synthesis of ^S-Methylglucoside in a 
Neutral Liquid,, not Participating in the Reaction. Emii.e 
Bourqueiot and Em. Vkkdo.s {C'oin/>L rend., 1913, 156. 1264— 12G6j 
/, rhariH. Chhn.y 1913, [vii], 7, ‘182 — 486). — Emulsin, although 
insoluble in acetone, will bring about tlio j^ynthesis of ,S inethyl- 
gliicoside by its action on a solution of dextrose and methyl alcohol in 
acetone containing 20% of water. This .syntbesi.s in acetone folutiou 
is as complete as in alcoholic solution, but i.s somewhat sl(jwer at first. 
Thus the ferment Ls capable of synthesising and hydrolysing glucosides 
in a neutial liquid, such as acetone, in which it is completely insoluble 
frompare A,, 1912 i, 593). " W, G, 

The Enzymes of the Character of Emulsin. Leopold 
■RosEXTH.aEU {Biochem. Zeitsch., 1913, 50, 456— 4'JO).-Adopting 
Kuler’s suggestion as to nomenclature, the enzyme which brings sibout 
he hydt'uxynitrile synthesis is termed the o.i'iinilriUm, wliere.as that 
:vhicli causes the scission of the former substance is called the oxy- 
litriUv^e. The coiicdusion is drawn that oxynitiilese is not identical 
vith 3-emuIsin (amygdalase {- pruiia.se), because (1) a preparation 
vuich has been heated for some time at 4U' can still cause the 
ynthesis of an optic.ally active nitrile, whereas it does not lead to the 
kcoiuposition ot amygdalin. (2) A preparation whicli has been 
leatcd successively with acid and then with alkali (to neutralise the 
cid) behaves in a similar way. (3) Filtrate.s from the precipitates 
iroduced by copper sulphate, by' saturation with niagnosium sulphate 
r iiill-.satuiation with ammonium .sulphate, produce no synthetic 
although they exert the degrading .action. The experiment.? on 
diirli these conclusions are founded did not, however, always yield 
oncorJant results. The conclusion is also drawn tliat o.xyniuilase 
lid oxynitrilese are different. The grounds are (1) that the latter is 
lore rapidly inactivated by the action of benzaldehyde e}auohydi'iD. 

V V 2 
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(2) Ju several fruits ot UmlielliferiB, only the oxyDilrilase is firisent. 

(3) Preparations can be artilically obtained which contain only itj 

oxyriitrilcse. 3. 

Reversible Enzyme Action. Hydrolysis and Synthesis 
of Fats by a Lipase. Ugo Lombboso (Chem. Zmlr., p)l:s, ; 

1043 1044; from Arch, farmacol. sperim., 1912, 14, 429— iriSi _ 

Pancreatic secretion and intestinal juice were used as sources of lipsp 
At 37^ liydi'oly.sis of fats sets in immediately and continues until ftfi 
has been changed. Synthesis is slow, requiring thirty to forty lioius 
before it can be detected, and the amount is extremely small, Up 
addition of bile had not the slightest effect on the .synthetic (iroccss 
but it accelerates the hydrolytic change.?. Prolonged heating at 11 
damages the hydrolytic enzyme, but docs not alfect the symhetic. 
Glycerol lessens the destructive influence of heat, but oleic acid has im 
sucli iiilluence. The synthetic enzyme in the pancreas is not favouud 
by prolonged contact with eitlier glycerol or oleic acid befoie these aie 
mixed. Pancreatic juice preparations which contain the syijtlietic 
enzyme have only feeble lipcclnstic properties. The addition of I’ats 
retards the synthetic change.?, hut does not stop iliem. Inle.^tiiial 
secretions wliich are active hydrolytically have no synthetic activity, 

K. .b'. A, 

Enzyme Action. V. Action of Neutral Salts on the Activity 
of Caster Bean Lipase. K. GitoKOKFAtK {J. Amtr.Chem. Abe., llilll 
35 uoi— 61fi. Compare I'alk and Nelson, A., 1912,i, 522, .othl ; Fall; 
and Hamlin, this vol., i, 303 ; F.alk, tliis vol., i, 43,3).— An accomit is 
given of experiments to determine the iutluence of neutral salts on the 
ictivity ot a castor bean lipase preparation towards ethyl hutyrate. 
In all "cases, the change in the activity was found to be a continiioiu 
function of tlie coneeiiti.atioii of the added sitlt. The activities, as 
coiLirarcd with those of pure aqneou.s solutions, were decreased hytbc 
uni-univalent salts, by the chlorides and nitrates of barium luil 
calcium (except for dilute solutions) and magne.simii, by sodimn 
oxalate, atid by dilute solutions of sodium sulpliate. The activities 
were increased by dilute solutions of the chlorides ot baiiiim and 
calcium, by concentrated solutions of sodium sulphate, by miigiicsinni 
sulphate, and by manganous chloride and sulphate. Potassium .-iilphiite 
solutions did not alicct the activity. 

'ihe retarding aetiou is probably due to coaguhatioii of the eozyne 
by the salts, the ions of which produce their individual .spfcilic tihib 
in eiich case. Tiie accelerating action cannot be so easily explaiiie . 
except pcrliap.s for cases in which an increased formation of acti« 
lipaso may be assumed (compare Falk and Hamlin, Uc. cd.}. t'- b 

Enzyme Action. VI. Specificity of Lipase Action. K.iiEoiii.i: 
Fu,K (./. Amtr. Ch-m. Abe., 1 1)1.3, 35, (116-624),- An acroin.t i- cmlj 
of the eriect ot methyl and ethyl alcotiols, acetone, glycvrol. lUii 
dextiose on the activity cd a preparation of lipase from tlie ca.dor e J'- 
Solutions of the alcohols and acetone exerted an inhibiting action 
the hydioly.-is of ethyl butyrate, the oll'ccl increasing "itli t™ ™' 
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i-ralration, but solutions of glycerol and dextrose did not produce any 
inhibiting effect except perhaps in conceutratcl solutions It is con 
,i,lc,.ed probable that the simpler esters exert a specific inhibiting 
action on the. activity of lipase similar to that exerted by tlie simnlcr 
aicidiols, and that higher esters exert a sniaUer inliibitino action like 
that e-xerted by glycerol. This view is in harmony with” the results 
oblaiiied on testing the activity of castor bean lipase with solution- of 
laotiiyl and ethyl acetates, ethyl butyrate, and glyeervi triacetate ' In 
the light of these resiilte, glyceryl triacetate is regarded as tiio most 
suitable ester for testing lipolytic activity. p- q 


Enzyme Action. VII, Further Study of the Hydrolytic 
Action of Ammo-acids on Esters. jr,ui,sTox tovstL H.imlix 
{J,Amtr.Chmii.S(ic.,\'m, 35,621- -633).— In coiitiimatioii of tlie study 
of the hydrolytic action ol certain amino-acids on esters fFalk cud 
>hdson, A., 1913 i, 593) it has been found tli ,t glycine, glutiuiio arid 
ami aspartic acid exert a varying action on methyl ami ethvl acetates’ 
glyceryl triacetate, phenyl acetate, ethyl butyrate, and 'ethyl and 
pliciiyl benzoates. It these esters are arranged in tlie order of 
decreasing amounts of hydroly.-is, the order varies witli the liydrolytic 
agent used, namely, water, glycine, or glutamic or a.spartic acid and 
this indicates that the action is selective, fiolutions containinis both 
glycine and acetic acid e.xert a smaller livdrolytic action on methyl 
acetate and ethyl butyrate than do solulions of acetic acid alone. 

G. 


Preparation of Thrombokinase from Fibrin. H I F Bos 
ivELi, {/>,w. nysM. Soc., 1913, iii ; /. nysiol. 46).— DUtiiied water 
extracts thrombokinase from washed fibrin, but not thrombin, 

\V, D. H, 


criyoK.7iase. Urt.VRV V. Dakix and Hvroi.d \V. JicnLtY (J. Biot 

ttoii., lUld, 14, 123— 131).— The catalyst, yh/o,,;, /use. studied converts 
methyiglyoxal into lactic acid, and phenylglyoxal into mandelic acid 
hvidence is pre.-enled that the agent i.s an enzyme ; it is coat lined iii 
iiqueous extracts of muscle, liver, blood corpuscles, vea.sf cells, and the 
tissues of the oyster, hut not in serum. pola-ocs,'or culture.s of the 
1 , li’-lg.irteug. The acids yielded are mixtures of the lievo- and inactive 
lornis. It Is possible that more than one ciizvme is concerned, 

IV. D, H, 


Compounds of Carboxyarylarsiuic Acids with Amino-ncids 
rived from Proteins. Hippuroarsinic Acid. J.ons Hucocnf.xo 
■UKI .li.iiEKT Mokkl (,/. Chim.. 191:i, iviil Y, 383 -3StO 

lippiuoiu-iuic acid and iirseiiohippuric acid have been piopiirod, aud 
™ p 11 siological actioms compared with those of heiizarsmic acid and 
‘‘l.sHiobeuzoic acid. 

. hhchloroaisinobenzoyl chloride (Foiirueaii and Ochslin, A,, 1912, 
to riv — glycine in pre.sonce of A’-sodium hydroxide solution 
e s ,i iquid from which, on addition of hydrochloric .acid, hippur- 
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arsine oxide is precipiUted along with some bonsarsine oxide. This 
precipitate on solution in sodium hydroxide solution is oxidised l,y 

r/dro'^gen peroxide to a mixture of benzarsin.c and hippuroarsime ,. 1 ,,, 

and tlie former is procipitatod completely on adding hydroLhlo. ,0 wi.l 
in excess The filtrate i.s made alkaline and coueentrated under rclupf,] 
pressure' On adding alcohol there separate trisodiu™ /ucpimirsi,,,*^ 
Na As0'-C.HTC0-lSll-t!H.,-C0>'a, 411,0, which orystalliKe.s f„„, 
alcohol in tieedlc.s, and on treatment with alcohol and hjdrotalon; 
acid furnishes 

which is very soluble in water, but like the analogous siihstsiicrs 
decomposes lAen its aqueous solution is boiled with calcium or 
chloride or magnesia mixture. On reduction by Ishrhch i.„,l 
Berthein.'s method, it yields roWy;™™ ,,,, 

CO,Il-On.,-NH-C(>0,,U.-As:As-C,,ll,-CO-MI-Ul.i 0( ,11 

a yellow poiyde.-; soluble in solutions of alkali carboiiates or phosphates, 
forming unstable solution.s. which deposit highly toxic ar.sme ox.dss, 
but gives solutions in alkali liydroxides, which are ft-vbe 111 ti,c 
absence of air, and have a toxicity similar to those of 01 

nrseDobonzoic ft-cid. 


Physiological Chemistry. 

, esUm^te within I-., the total heat liberate,!. In lasiing 1 h to 
15° the heat proihictiou per gram is const a ill it the 
mo^e than one-third the size "‘f ^ “t 
specimens the hgnre ^bue'is " ami tin wi itiu h', 

lor ■■■ I'heViite of .lieal i-iroducfiou to > 'Un'in? 

:“^iiot'‘::4-,,bmng uu m.h pci^ Cim ims.. 
animals, 99 for medium-sized, and 110 for ha . ^ 

fastiim ,dve out more heat tliaii is ncccssair to keep U 

il' ulrtuiimals arc kept in tlie calor.mcler in gr n, , a|C L ^ 

production is lessened, because contact 

especially as comimny promotes sleep ami re. 

fasiter. 
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Oxygen Capacity of the Blood Pigment. Wii.jjki m .Masctiot 
phlsM. Chem., 1'J13, 84, ISOC l),i(;,|. A reply 

10 fiuni (this vol., i, 306) and to TiulU-riiclil (A., 19] 2, ii, S20). 

’ K P. A. 

The Phosphorus content of the Blood of Normal and Para- 
thyroidectomised Dogs. Isiuoii (Ikee.nwami (,/. C7,e„i , 19|:j, 

14. ."69 — 379). — After removal of the jjarathyroiil viands, the total 
jiliosphorns of the blood and serum is inere.ascd, even at a lime 
fflien (he tremors are slight. The increase mav he as mucli as 
160 iiig. of phosphorus per hilo. of hlond. The greater part of tin's 
increase is in the lr<iction rvliieh is insolnhle in the usual lipoid 
solvenls, hut is soluble in a mi.xtiire of dilute hyilrochlorie or acetic 
,iih1 picric acids. ' ly jp 

Formation of Lactic Acid from Dextrose, Glyceraldehyde 
and Dihydroxyaoetone in the Blood of the Ox and Pig. Ada.m 
l,m\ Ztitm-Ji., 1913, 50, t.aii-,- (ofii.. Tho red (orpii-cle.s of 

ilie ox and pig, which do not cause glycoly.ds of ciihcr the lilood- 
siijar or added sugar, and only produce a" small amount of lactic 
[uiil, nevertheless show either as high (pig) or even a higher (ox) 
rapaciiy for pvodueing lactic acid from glvccraldeliyde ”11311 the 
IiJwkI of the dog, which lias coiishlerahle glycolvlic'action. The 
ml corpuscles of the pig Imvo, furlherinore, <a coiisiderahly greater 
rapacity than those of either the dog or o.x of converting dihvdroxv- 
acetone into lactic acid. ’ g. ' 

The Formation of Lactic Acid from Carbohydrates in Laked 
Blood, Wai.tcu (;i:TK.sn,,icii ( liiochem. ltd:?, 50. 457— 

-From the blood of tiie o.x ami dog. cell-free blood solutions can be 
cbt.iiiied, which, while (licv do not act 011 dextro.re, can convert 
(/f-glvceratdehyde .and dihytlroxyacetone into la--tic aifd as 
vigorously as ihe intact corimsclcs. A mixture of racemic and 
tacids is tlicrehy produced, as is the case v.dieii the intact corjniscles 
are fiaployed. The ccmchisiou is dr.eivii that the degradation of 
sugar into laclio acid takes idace in two ]ihases, and hv tavo 
fenrieiits; in tlie one ]iliase tiie cr.nvm'sion "f the dextrose into 
giyccraldeiiyde takes jdacc, and tiiis action is onlv pos.sible wlien 
the ceils are intact; in tlic second phase, the a!d.“livde is converted 
iiiio lactic acid, and for tills jirocess ihe inta.-t cell is not ncce.ssavv. 

F. B. S. ■ 

The Estimation of the So-callod ''Re.sidiial Reduction" of 
the Blood, Ihiui, Mayer ( lUoehe,,,. Xfiifr'i.. 191.'!. 50. :)!)2 — 

By residii.al reduction" is meant [lie reduction of Feiiling's 
solution after tlie sugar in the Islord iias been removed liv fer- 
iilPination with yeast. Tt is now siuiwn tiuii j'Ure dexirciri'’ solutions 
ti’e;i(nieii1 with varion.-^ races ol juire veasts. also si:')\v 
j n'snlua] I’piiuction," after removal of j^roteins. etc., bv colloidal 
ii'on liyfli-oxide. Tltjs is due io sul.»st:i»ices tleriveil from the veast. 
and the concenirated solntio’i?, after treatin.ciit. sliow reaction' 
iuniiio-idcids mu!, in iiK'st cases, also for purine subsiaiico?. 

S. E. S. 



i. m 


ABSTRACl'S OF CHEMICAL PAPERS. 


Tile Formaldehyde Titration of Proteins. II, 
OiiEU.MAVliR iiud IvOBERT WiLUlEiM {BwchfiHi. Zeitscli., I'.i];; c'r!' 

!^69~3{^5. Compare A., 1919, ii, 399). — It is possible, by .Soiriu-.j, ’ 
luolliod, to estimate tlie reactive amino-groups in a prutein, ;j,fi ' 
ratio of this reactive aiuiiio-iiitrogeii to the total nitre, q 
designated tlie ' ainhio-iiidex.'’ In euglobuUu the meuu vylj, 
(21‘5) of the index is higher than that of albumin (about Iti. i, 
manuiials the value for pseudoglobuliti is aiiout the same 
for eiiglobiiliii, but in birds it dties not diffc'r very nuicli fici!,i t] -, 
of albumin tthe mean value is about 15). By means of the I'lrip 
miuation of this index it- is possible to show that tiie various joofti' 
fractions of serum are not homogeneous substances, it i; .ji,' 
possible to demonstrate dilurenccs in the sera of differeni 
and the fraction salted out by 25 — 30“.'. ammonium suljjhatc hji? 
higher “amino-index'’ in the case of a lieu (2S'.5- •b’J'oi jp 
the ease of an ox (10 — ^To). The serum of the horse is siiiiihy ir, 
that of ilie o.\, and the serum of the guo.se is similar to Unit of 
hen; it is therefore possible that the " amino-iiidcx " of a 
fraction mav be cbaraeleristic for definite classes of anitujds. 

S, lb's, 

The Specificity of Immunity Reactions, and their Explana. 
tion as Colloidal Chemical Phenomena. Ivuiir Land^tii.vk!; 
{JU'jch»»i. ZtiUch y 1013, 50 . 170 — Ibl).- -'I'lie author does not ici'm,’; 
the contention of ^ficliaelis and l)avidsohu (this vol., i, 121 i. \];q; 
certain iinmunilv reactions iire nor of colloidal cdicmical cliiivactfr. 
as justiiied. Tlie view was arrived at on the ground iluu ('enU;: 
precipitin reactions are iiidc])cndcnl to a large e.xtem of 
hydrogen ion coiiccniraiions. Atteiuiun is especially calh.i.l \u 
fact that serum, Itlood corjniscles, etc., of diiiereut species e.Kvitli:- 
maximum action in the preseiu-e of <li(tei'eiit hvdrogcii ion c::'.- 
coniralions. Tliis ]-oiuL is illustrated hy the adsorption di rh:););; 
aggluiin, by ilie ditferent strengths of acid or alkali \vliii.'h i).Vj';Uv.-e 
tlie corpuscles, by ike dillerences in llio agglutination uf Mroiiiau;, 
and the din'erenc-es in the ]irecipitability of the sera preclpiialiai: 
reagents. lb S. 

The Coagulation of the Blood. The Significance of Vatious 
Physico chemical Processes in the Action of Thrombin. M, 
L.ANriSBKKO (J’ioch'-m. ZeitacL, 1913, 50, 2-15 -272),— I'tso teiiipMatiiiv 
curve' of reaction velocitv of blood coagulation is the re.-nii of .• 
least two concurrent processes. Tlie main procc.ss Is flu* iva-.ii'U 
between the tliromliiii and ll!>j'iiu)gcii, and i< apparciuly <'1 : 
chemical cliaracLer. Tin* ‘jlher reaction, whicit is aut.m'Uii-;:'- ;■ 
the I'irst, is an inhibilion of tin* ihromhin action dun ir^ ii< ;'i 

tion bv the ju’oteius of t!ie scrum. Both })roccsscs ar(' .o-'A'ler.-i' • 
by increase r.f tenijier.ature, wliicli exerts llierefore a \'s<'. '■ 
influence on the clot formation. Tliu temperature curve 'Irevi.’' 
to a large extent on the- conditions of Ibe I'xperimeul. in 
<'Oitibinatioiis, in which the adsorption jirocess is re'iuvi t 
miniminn. llie clotting reaciion resembles a fei'iueidativf pi"'.':" 
u'itli an optimal temperature of 35 - lO". Tn the cnini'i'i'U’";. 



FHYSIOLOGICAI. CHEMIS'J’ltV. 


i. m 


sulplwile plasma-l-.Sclimidts tJiromljin, wl/u-it is [)ar- 
,i,'al;.rly I'avonrable lo adsorption processes, tlicrc is a diniinutiou 
tJifi "reaction velocity even at 17—20'^. 'L'lio adsorption of 
thrombin by the serum proteins increases willi tei-iperatiire, and 
only partly reversible. Tlicp eonver.sioji oi' tiic serum ilirojulnn 
into its inactive juelatlirombin form is simj)ly <lne to adsorp- 
tion] the reactivation by SclimnUs nietlio<l hv means of alkalis 
bein'; simidy the breaking down of the adsoiption com]ionnri, Tlic 
.naieral resrilts indicate tliat there are no fads wliicli are 
^titacronislic to the- idea of a fermentative process in clotfint;. 

S. Th S. 

Water Drinking. XIV. The Digestive Etticiency of Saliva 
as Increased by Djlution with Water. <Ji.af lh:u(;L’j,'r end 
j'ini.ir i>. Hawk (./. C/feui. .Sue, lUld. 35, 4bl — t70i.— I^rattill 
, 111 '] Hawk (A., 1912, ii, GoJ have shown that tlio drinkinv of larae 
YCihnnes of water with ineaLs increases the ajiioiint of CAriK-hvdratC' 
digested. E.v}>erimenUs wliich have now been made rifn, show 
dial the dilution of nonmil human wdiva Iimreases its di^'estive 
ejihdciicy. The oplinmm dilulimi depends on ihe nature of the 
diliient, and is 4 volumes lor O'.V., sodium chloride solution and 
7 volumes for water. Water, softetmd Iw the ad'iitiou of lime 
witcr, exerts an inhibiting cfrect. due priiicinally to ilie presence 
of magnesium hydroxide. E. G. 

The Action of Sugar on Digestion. Kkuin TifOA].<F.v 
y-b/sfeh 1913, 84. 425 — 4d(;,) — Snert'se ha> r'o <)mccc jutson on 

the sloinach, or on llie secreilon of pancreatic jiiito and bile. It? 
action on the small intestine is dm? to iivoioiiiratioii of gastric 
digestion witlioul altering the secretion.''. The lengtlicniiig of g.astric 
(lii’C.dion is due to ihe occurrence of hmg icuises in the emptying 
of the stomach. Sucrose Is coJiipleu-ly or almost coiiniletoly 
absorbed iii the .small intedino in large ou-nailics. bi;t ii. delnvs 
the ab“or[)tion of the cliyme. W, IV If, 

The Pepsin-Chymosin Question. A. b.'.KO' y^v fhhauZ 

Chm.. 1913, 84. 329 — 353. t'nmp.ire A., ihl !. i. 827), -T- e nuc.'ii n 
ci’ the identity of the ndlk (•‘■aruhiting and racs-citi digesting 
etizvnics i? bound n]> with n iuiiv- ,;i: i ;.g-' lu' the anii-.,'.!, ilas.-eit 
{'A.' 1911. i. 2)8). Hortpr (A.. 1911. i, ■hK;. an 1 burg.- t.\.. 1912. i. 
11'') have all established the presema- of a st'ccia! ndlk coagulating 
cnzyi'ie in the stonmcti of the c.ilf. In such infusion.' where the two 
crizvme.s are jnvsenl f iiev can be separated l\v Hamm •rsloii's ca.-mhi 
method, luif witli tlie stomach infusions from other wha li 

I'Oiiiaiii tm chvmosin no ;.uch si'par.iti- a coiihl be elfccte'l. The 
j'owor of f'o.’tgulnting milk i> iii'^cpa'ad-iK' ! '■!!;:-| nn \' :'h lie- myan' 
enzv'i'c. 

1 u a smnlar ma nner ela.si in I’l.iv I le used ; " .i Is u h neU'iu. whereas 
;l li;is no elTect on chvmosin Tiiis mcihod miab].;? tin- two enzyme' 
To ],e separated in tlio gastric inice of the cab’, bur no! in that of 
'>thor annuals. In sliglitlv aci-l .''r'lini. n i -V 2'.'0d)vdro<diini'ic acidi 
'‘■lestiit adsor'ljs chvmosin, but there is no action when ilie andil'. 
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:s iiicieascil (.V/SO-acid), On digestion with water, the ad-nrl*,; 
chvmosin is rcoovered from the edcslin. 

iVpsiii in the ox and in the calf appears to have tlie same ]„o 
perties and tliat derived from th.e two sources is the same. 

* hUtk is coagulated in the stomach in all mainiiials from ih,. ii,-,] 
dav of life onwards. The ruminants and such anunah as tia 1 
and the ihg secrete hoth pepsin and chymosin. Human i.rin,;. 
secrete peiisln only, whilst in dogs and cats neither pepsin 
divmosiii IS present, and the eoagiilation is due to other Phicv, 
w’liich are at present but imperfectly understood. H. 1-. A. 

Formation of Plasteio. I. P. tlt.uioLEV (/(wAsm. A’aiMc, isi; 
50 IG'^— -lib). — Formation of plastein lias characteristics of a p.r* 
me'utative character, in that it takes place in tlie presence of miinr.e 
nuantilies of tlie digestive fluid, reipiires a cerlain deluiite rcacu.m 
of the medium, and dues not take place if the digestive fluid is tvs; 
hoilod. It appears to be a generative prcccss, in that ivlicn ].i'r., 
(bleed liv reiiiiiii i.'owder (Witte's), natural giistnc .jiiite, tr 
luioavoliii, there, is a diiniiiiition of the reactive ammo-groups, 
detcniiiied bv Sorensen's fonimhleliyde titration. 1 l;isuii, 
formation is a reversible process, and depends on the quantiUes h 
ferment, coiieeiitration of reacting siibstaiioes, and roactmii oi ilic 
medinni. The reversibilily of the reaction can even be deteetfd u; 
very coiiceiilrated syrup’y solutions. -b- B, 


SvDthotio Powers of the Orgnnisni of the Dog. Wimielm 
pV/siol. (fAem , Hid 84. flhfl.-GM. 

Iflll ii 1002; this vol„ i, 410).- This is a reply to Abderliakhiis 
cniicisin oi the anlhor's work. The death wliicli fo lows teem.-.; 
mice on mitrinienv boiled in alcohol is aUrilnitod to destriicnon cl 
lipoids, ami doidit is expressed whether mice possess the syiimaa 
powers 10 coiidrnct these snlistances from simple cleavage i(ra....u;F, 


Metabolism Experiments on Farathyroidectomisei Dogs, 
l.sinim tliii nNWALii (•/. /fW- f'few'-. lO'-’, 14 .-Ui.i— -.lUi - . in 

removal of the paratliyroiils, tlie e.xcreiioii of phosphorm m tm 
lu-inc j.'s.t-nofl ; tiicre is no iiicreas{' of pho,sphorus i)i ute I'kt.'. 
amiaremlv ii is retained in the fiody. This ndentimi ap)ieais m m 
nrimarv; .iiid not setondarv to Itie retention of sodium or iit.iamw: , 
or of W,tli. In no experiments did the retention cl the -mo 
precede lluit of |)hosplioruf. Wlictlier (he changes 
of tetany is puestionable. 

Tim Carbohydrate-sparing Action of Alcohol, " ' , ' 

F. llrir/.ix.i. anil Absoi.i) Vluiiin (Blozlmu. 

p'j6-.^31u). The method of experiment was as follows. A ■imi''') 
snbiect was keiit on a carboliydratc-rich diet. A large qiiam. - 
dextrose or licvulose was then ingested, and the respiralotv nil"' 
was deieriniiied at definite intervals altcrwards, while the s i - -- 
was kept in a slate of rest. The results thus nblaineil weie ‘ 
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\vilh tliose where the experiitient was carried out in a 
iniib5‘ manner, but where alcohol was ingested iu adrlition lo a 
riiiboliyflrate. After ingestion of 100 grams of dextrose, it was 
lonnd that the resiiiratory quotient sank at first, but began to rise 
niter lialf an hour, until after two liours it gradually 'rose to 1. 
•Mder an interval, it gradually sank, until after four hours it 
rearlied the original value. Rejieated doses of 100 grams of dextrose 
.■idmiiiistered to a subject on carbohydrate-rlcii diet fnallv caused 
a slight rise in the respiratory quotient. Tlie sugar in this 
case was neither burnt, excreted as such, nor found iu'tlie Idood- 
L^vulose acted in a similar manner, luit the action was 
snitiewhat more marked than tliat of dextrose. Ry repeated doses 
of 30 grams of lievulose, the respiratory quotient’ could be main- 
tnined'for a long time at 1. The general effect of the ingestion of 
liicoliol with the sugar was to depress the respiratorv quotient as 
coDijiaved with Uie control exp&riineiiLs without alcohol, The 
jitlditicm caused no cliangc in the calories used ii]-). lii the lirsf- 
period, it wa.s calculated tlial 70- 100 mg. of alcohol were burnt 
])er minute. Tlie depression of the respiratory quotient is not due 
to the narcotic action of the alcolioh as this is uninnuenced 1)V 
other narcotics, such as opium. The roncluMou is therefore drawn 
tlial calcohol exerts <a carbohvdrale-snaring action in the metabolism, 

S. B, S. 

Nitrogenous Metabolism. Kmil ABhEKn.\LDKN- and Anxo E. 
Umpe {Zeilf^cA. Chem.. lOKl, 84, 3G1 — 362).— Polcmioa], 

A reply to Grafe (this voJ.. i, 517). 5V. D. H, 

Intermediary Metabolism of Amino-acids. Henry I). Dakin 
(/, Bioi CfiPin., IDld, 14, 321—33.3), — Serine, cy-teiie, pioline, 
nniitiiine, and arginine all yield large amounts of sugar in glvco.suric 
■legs. Vnlinc, louciuc, /.'iolcucine, lysine, liiHidine, jdienvl.'danino. 
fuir) trypto|»lian yield little or no sugar. Arginine is thus the onlv 
amino-acid witli more (han five carl.'on aioins which yields sugar, 
nnd in tliis case the ornithine moietv is rcsi^onsilde icr tlie action. 
Ariino-aeids with branched chains vieM liille or no sugar, Troline 
i« the only cyclic amino-acid which ylel-U sugar re.adilv : the opening 
of the ring is tlie first slop in ilie breakdown, t’henvbh'inine. 
ivrc.diie, and tryptophan all contain an alanine side chain, but yield 
]io sugar, although alanine itself does; this indicates that the side- 
cliaiu is broken up. 

Ornifliine. lysine, arginine. |)ridiiie. trvptoplian. aiul di-iodo- 
iyrosine do not violcl acetonrelic acid in marked r.niount.s when 
added to blood jterfusing a dog's liver. bV. D. H. 

The Behaviour of Some Hydaiitoin Derivative.s in Meta- 
bolism. ir. 2-Thiohydaiitoins. IIowaru l>. Lewls (J, Biol, 
ikp.ti:.. It'lo, 14, 245- -256). — 2 Thiolivdantoin i-J loxir f.ir rabliits ; 
Lie (oxirily is increased bv the substitution of an alkvl grou]i in the 
•hposition, 2-Thio -l-inethvl!ivdantoin is less toxic, and 2-th:o- 
iiydaiitoin 4-acetic acid is not toxic in doses of 2 grams. 2-Tlno- 
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•l-jnetliyliiydantoin in fatal doses causes albimiimiria in 
The sulphur is not oxidised. . !>. ij, 


Purine Metabolism. I. Uricolysia in the Human Subject 
Ai.'i.vzo IT Tayliik :uid Wn.LiAM C. host: {J. Biol. Ckem., lltp; ^ 
,[]!} — 122). "Tlio nitrogen of milk and eggs was rcplaeod by j,| 
swpotbreads. The purine nitrogen of the urine was increa/a'd' d;;, 
iurrease is duo solely to uric acid. ^Lore than halt the 
iiitrogeu was, however, either dcsiroyed in the alimcntarv ir!.,: 
before absorption, or was converted in nietal)oUsi!i into iioii-piii„(, 
substances, presumably urea. 1). II, 


The Utilisation of Ammonia in Protein Metabolism. Alu.vzo 
Vi, I'AYioit and A. 1. Uinobii (/. Biol, Oh-m.., IDbl, 14. 4^7 ps 
Conipare this vol., i, o-18). In dogs during ipuallion, am] ib;! 
more in diabetic dogs, animoniuin carbonate given by the 
led to a retention of nitrogen ; given under the skin it' w;i.s jiioinjbv 
oliminaled. The ndministralion of urea was followed by 
elimination of all the nitrogen. Atnmouia given to nuui mi ;> 
protein-free diet was retained to tite extent of 1wu-thii'(i,s. ’j'jip 
l)resence of carbohydrates in llie food is not a necessary -.n 
the relenlion of nitrogen from ammonia. It is suggested tlint di^ 
nitrogen is retained because of a reversible reaction that h-a'b !<:■ 
combination with the a ketouic- or o-liydroxy-aci<,ls to form niinijo. 
acids, which mav be used in the synthesis or sparing of the bvlv 
proteins. H, 


The Aotion of Completely Cleaved Nutriment on the 
Aliment.ary Canal, thro (.’unNU}:i>f phjisioK Cheui., I'd:’, 

84 . -110 — 121). — Altiiough it has been sliown ihat aniiiia].- cai: 
maintain nitrogenous c(piilibrlum on itrotciu food which is hrako:’ 
down to tlie siiipdest coii.'Utucnts, no note has hitherto lie<‘iL imifh 
on the eflect' of such diet on the jiUmentarv canal itsell. '1 liorr* m. 
other factoiv. such as taste, condsteuce, etc., wltlcli iiiilnenc; 
digestion in addition to cheuiit'al ctuupn.'il ion. In the present 
rcsparcln liuwovcv. in a dog with a iluodenal fistula Ic'l on nvc 
commercial specimens of such nutriment- (erepton and hapan). w 
effect on tlie time ot digestion in ilie stomacii or on the amomiT O; 
digestive juices secrctcil couhl be touinl. when coni])ared witli 
occurs on a nsnal diet. These preparations were found to lie wel 
absorbed when adtninisiered by the rcctu!ii, b'l . lb d. 


The Preparation of Dry Animal Organ Material, .Aliskfiht 

Kossi r, {Z'^ii^ch. fihh'.Viol. Ch^.vi.. 84, •15-1- — .'lob). — An clulitiiiue 

apiparatiis is flescribcd which enables aniinai organs t'"' h'* 
solid })y means t i carbon ilioxidf snow, cut iiibi small pii-cs. :ei'! 
dried below fi'. Colourless or reddish grey powdci's arc di'!- 
ohtalijed from thi' tirig'-inal organs. b b -b 

The Relative Influence of Weak and Strong Ba.'?ps on the 
Rate of Oxidations in the Unfertilised Egg of the Sea UrchiR. 
JaCQFKS bOEP. and HAIinoi.I’M WasTEXEYS (./. Bloi ('hfoo., I'.'l-i. IT 
3.blj -.302).— AVeak bases, which are more cflicient in (nii'n'.. 
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iililiiiiil palihdlioijeiiesis, are also iimre ■iciil ir, riUMii.. the I'ale 
;,f oxiaation ill tlie unfertilised e,a-etll. This lends supporc to 
liie view limit bases cause pariheilogeiiesis hy accelerating oxidation. 

\V. D. H. 

Chemistry of Embryonic Growth. I. Certain Changes in 
the Nitrogen Ratios of Developing Trout Eggs, liuss A. 
POirlNltl (•/. Anur, (Jw.m. ioc., I'Jl.l, 35 , IJ.Jt!- (http — .Pn account is 
(hveii ol a study of the nitrogenous eonstitueiits rjf trout eggs at 
various stages of development. It is [irobahle that the egg°does 
not lose any nitrogen before haldiiiig, but afteiavarris U suffers a 
vapid loss, until in twenty-one days after hatching, gl'9fi;'„ of the 
ti.tal nitrogen lias disappeared, liiiring its develoiimeiit into tlie 
:idi. the egg loses 2.‘)-35% of its weiglit, of which ST-JC h is iliio 
10 non-protein matter (fats, etc.) and hil'7-l';s to proteins, ant] 
siimiltaneoiisly basic forms of nitrogen increase at the e.xpeiise of 
ihe mmioaminc-aciils. Urea and uric aciii are not produced in 
any considerable ipianlity. The coinpositiou ol the mlrogeiious 
sniisiaiices wliicli disapjiear indicates that there is a selective 
iililisation of Ihc iiitro,geii coiniioiiiuls hy the develojiiiig nsli. It is 
probable that some of ihe energy of devclopincnt is deriied from 
the shifting of the iiilrogen ratios, ami it is suggested that as the 
change from mouoainino ncid-s to basic iiLirogen cotnpound.s proceeds 
the energy relations mav perhaps he changed am! heat liberated. 

E. G. 

Chemical Differentiation of the Central Noivoua System. 

I, Comparison of the Brain of the Albino Rat at Birth with 

that of the Fce'ii! Pig. i.\li--i .M.vi iiii.nr I., Km ii (./. /do/. tVifco, 
11113, 14 , fG7---‘279).- Estiiiialioii Ol the* (.‘t'Uifliliioiit.s oi:' the biviiii 
of the rat at Ihrth shows it lo ho as clioinically iiiuiitierenliuted as 
(tie bi'iiin of a •)() — 1 <h,) imn. lont'th la-ial Thu? (.'Oi'i'v'SpoiulriK’ti 

i< I'lirtlier snj^poried hisialoirically. if ilie iierv'-.us .svsieias are 
iiSsniiK't} to 1)0 in oorresjioiitlin^ siaie> wiii.-n iiioiov control is 
'ibciiiied, aiirl Donaldson's law is oirrcct ih-d iIk- tit-rvoiis is 

in tilt? same state at corre<i>ondini; ijiivslt'lf.jical liifii the lu-niii 
oi the j’al at birili slionhl correspond clsemti'idlv witli the i'H) jnm. 
I'l’tid pin brain. This was I'onii-i ;o beiiie ease. AV. D. iJ. 

Chemical Differentiation of the Central Nervous System. 

II. A Comparison of Two Methods of Preserving Nerve- 

tissue for Chemical iixamination. W.xi.nr.M.Mt Kocn and (Mi.->i 
M.vinrLOK I.. Kt>. n (./. 14. Tiip 

innterad was placeil direcliv in i).’) ., alcolnd, and ]'uu't w;!.s dried 
at 95'-’. Tiic latter process Wiis I'l'niiii lo scriouslv iilTecl the 
-'nialy.se?, file most impurl:-iul cli:ifu:e produced beim: r. ilestrudioii 
•n pliosphaiide? ; this wii-; more marked in brains. Ilian in Sj'inal 
roi'ds. -^V. D. H. 

^ Distribution of Nerves in the Heart. (Miss) WiMi jiLn U. 
hiu.fs ami Kmm i\l. Tnini-: (,/. /Ay-sjW., 46, 1 11 — 150'. 

AftiT section ni' tim aurii-nlo veiilricular bundle in rabliit and cut, 
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pilocarpine and muscarine uo longer inhibit ventricular aruvity, 
they act on the auricles as usual, aucl are antagonised by atropiug; 
atropine has uo effect on the ventricles. Under similar conditions 
adrenaline jiroduces its normal augmentor effect on the veimides. 
From this, it appears that the ventricle does not receive vajns 
fibres and that the normal effect of the vagus on the vcnlrides j, 
therefore indirect through the auricle; further, the veiitnele 
be supplied with sympathetic fibres, which reach it not only Ijy 
way of the, aiiriculo-vcntricular bundle. W. Ib H. ' 

Action of Certain Drugs on Isolated Strips of Ventricle 
(Miss) b'oSST.lNCK I.EKTIIAM (J. PIri/sio/., lOlh, 46, 151 -lot.,,. 
Experiments are recorded ivitii isolated strips of ventriclf wliifii 
ooutiriu the Ihidings of Cullis and Tribe (see preceding^ ahsiippy 

Action of Dyes on the Isolated Frog's Auricle, h. ('i,.u;s 
(Proc. l‘li;ixiol. d'oe., II'IS. x.v ; J. PhpsiU, 46).-The excised amid, 
and fibres of tlie frog's heart beat in Ruiger s fluid for some homj, 
Xeir rul ted dissolved in the lluid stains the muscular fibres red, 
but does not injure them. If the alkalinity of tlie fluid is increased, 
(lie fihres remii'in rod as long as they exhibit activity, but wlicii the 
concentration of alkali is sufficient lo arrest activity, they liin; 
vcllow This avrees with IVarlnirg's observations on sca-m-chia 
eggs, and supports the conclusion that normally animal_ crdls ,ire 
not permeable to hydroxyl ions. '' ■ !*■ 


The Presence of Trimyrittin and Gepbalin in the Liver, 
Abmamio Fhaxk [/lioc/ieiii. Ztilsr/i., lOM, 50, 1173— J82),- die 
coagulated and dried ox liver was extracted by acetone, Ircim wlmdi 
solntion, on keeping, a crystalUne substance separaterl, which wsi 
idenlilled as trimvrislin. The liver powder was then e.xiracted ivita 
!|.-h.t petroleum, ' The exlraet llms obtained was dissolved m etiier 
and iireclpitated witii aeetoiie. The preei[)ilate was reilissulvei, 
lilteivd, and ilien re|irecipiiated with acetone, and this procedme 
was repeated manv times. The suhstaiice was, in compo.pucii aiw 
properties, nearlv' allietl to the ceplialiii isolateil Irom lavim iw 
'I'liudiohum ami others. Exiieriments were earned out wliieli tem 
to show tliat the so-c.illed liver jecoriii is cephaliii centanunated mtli 
other snhstaiices, such as sugar. S. B. d. 


Estimation of Adrenaline. 'I'uomas K. Ei.i.iott {Proc. / /coir'. 

Soc., .XV— .wii ; ,/. 7'/ii/s;o/.,46),— Many workers give adici.almt 

values which are too low owing to faulty extraction and esiimapoa 
At biifli nearlv all the adrenaline is in Iho outside parai 
tlie ailiilt: the two snprarenalK contain 8 — 9 mg. In septic 


"ha ; i 


litions it mav drop to a tjuarter of this value. Estimations ina) 
be made bv tlie effect on arterial pressure, or liy the new colonnnUK 
rmaetioii of Foliii and Denis with phosphotungstic acnl, 
work out piractically the same, lint the latter is much the 
and quicker method. 


W. I), 11. 
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Xhe Iodine and Phosphorus Contents, Size, and Physio- 
logical Activity of the Fcetal Thyroid Gland, PitHDEuic Fe.nukk 

(,/ 11)13, 14,397 lOoj. — t'uricti(;rial tlieiaiiouttc at iivily 

,,nii the presence of iodine coincide in tlie fatal luuiian tliyroid 
Ij 111 extra uterine life. The ataount of iodine tjurin-T the' last 
ihiL'O inonths of fadal life is uniform in the various seasons. The 
Kflal thyroid is relatively large, and contains more iodine and 
.ihosphorns per unit of body •weight than those from mature 
aiilmals. This is especially the case for feinalc.s. Enlavecd thyroid 
i^lan-ls were found in small fa-tuses. The enlarged glands, 'as in 
il;,- tidull, contain less iodine and more pliosphorus tuan the 
iirntnal. Enlargement of ^the fatal tliyroid is l oifimcu, and is 
probably the consequence of insiiflicient supply or iaultv as.sirnilatlon 
or iodine on the part of the pregnant animal. ' W, 1). If. 

The Changes in Metabolism Produced by the Extirpation 
of Thyroids and Parathyroid.?. UAFPAhi.K J’Af.Muxo 
U)l^c.h.- 1913, 50. 407— 507).— Tlio e-xpcnmei rs w>!c <Mn i^d out on 
clogs. ’1 he parathyroids and thyroi<U ap[)cav to e.Kcri a coii.sidor- 
able iulbience on the pliosjdiorns metabolLsm, for after e.xlir])atioii 
iho amount of phospliate excreted (chieily in ilie form of pliospliates 
of alkaline earths) increases to three liiiie.-i tlie normal amount. The 
amount of calcium excreted diniinislies. Tiiere is no marked 
dmngc in the nitrogen excrellou. [}, S. 

The Relation of the Corpus Luteum to Lactation. I'fi.iiii.Ks 
H. o'DoNouHUt: {Troc. I’hnniol. Sue., I'.'il3, vi ; I'htiS'ul., 46). — In 
rabliits, if the rupture of ihe Graafian follicles in the ovarv is 
loilovved hy the formation of corjiora lutea, there is also LO'owd’) of 
the imumnary glands, but there is no such, irrowiii if corpora lutea 
ilo not ioriii. \V. 1). TT. 

Biochemiotry of the Female GenitaiU. III. Enzymes of 
Ovary, Uterus, and Bladder in Sheep. ami 

TiiLu-co A. Eui’k-Lki'k-ivicz [llmhem. lioU., 2. 'j:;:) 23.’)),— 

Lipase and amylase are more almmUnt in the ovarv and uterine 
iiuicous membrane of jireguant than of non pregnant siioop, Preg- 
nancy has no effect on tlie acul-proiease of eiUier organ, but 
increases the alkali-j^roteasc. Bladder exn-u-is rontai’ied lipase, 
am;, lase, and acid-protease, but no alkali-protease. \V. I). H. 

Biochemistry of the B’eiiiale Genitalia. IV. Absence of 
Certain Enzymes from the Human Chorion, d.vcui; Bo.si-nbi.cum 
{jHudem. But!., I'.U.’i, 2. '236 — 237). One cliorion wk'ii;lhin: 10 grnin?-. 
was examined. Extracts made with water and with glycerol were 
U'eo irom amylase, sucrase, maltase, lactase, Up>ase, 
rreptase, acid-protease, and alkali-protease. The enzymes of the 
placetiU are. either developed later, or originate from the iiiaiernal 
'noieiy (decidua serotina). V. ib TF. 

The Etfect of Small Variations in Concentration of Ringer s 
Solution on the Responee of Isolated Plain Muscle. 
b. iL'.ia: \^l'roc. Phijsiol. Soc., 1913, xix ; J. Bhysiul., 46). — By iuhimg 
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salt ill small umoiinls to s in wliicli plain 

(uterus) is suspomled, tlio response of llie imisde to tlie aiiapliyi;n.iif. 
reaction ami to sliiiiulanL drills is lessened or aniuillcd. ii 
(onicitv cA ihe lluid is lowered by adding water, the res]ioiidver)e.; 
is iucreasod. The efioets are not due to sj)ecillc ionic adieu. 
are duo to alterations in osmotic pressm-e; solutions m 
oledvolvies jn’odnce the same efTects. W, h, 1], 

Muscle Chemistry. VI. The Free Amino-acid Nitrogen 
Titratable by Formaldehyde ^nd the Total Extractive Nirrogen 
ill Muscular Tissue of Animals in a State of iDanitioti 
dlL-SiUU'K broLlc ami A. CoST.XNTINU [ZtilM-h. physiol, ld;j^ 

84, 213 ~-25;>‘). — Tu dogs to which water only was given for [jerjorje 
varyiniT from twelve to twenty jive days, there was no dmnge in 
tile total nili'ogen of the inuscies, but there was a small 
in the total cxtraelive nitrogen ami in ihe nitrogen of free riinino. 
acids. This change is not a ju’ogressive one, tliat is, it doc-i m 
increase as the period oi inanition increases. Oonlirmatory (•':per:. 
ments on the oclo])us are also recorded. . 1), II, 


The Lipins (Lipoids) of the Heart Muscle of the Ox. 
llosnsm.oo.M (./. H.oi. lid:!, 14. 21'l--2t)t — Only al;om, p,y 

of the eiher and alcoliol c.ytract oi heart mn.scle of the ok is 
posed of phos])honpins (phosjilmtidos), and praciically no clilhreiitv 
in this ]>erceniage was ohiaiiiod on eompariug the extractions carrion 
out in ihc coM wiib ilo'.se earned outc at tlie boiling point <>! ii.e 
solvL'iit. ■ I*’ 

Origin of Fixtigiie. dAHT.iNo \ {Atti A’. Acovl. 11 1!, 

ivi, 22, i. 2o3 • -2r)il).- -dn prolonged miiscuLar work qmiiiinioo: 
water are elliniimtcl in the sweat. This water comes from tii- 
blcH'd. whi'-li ill turn withdraws water troni the tissues, W lau 
f’crtain j'X'inl is ivcndicd. llic ma'cssary water is no loiigi-i' lori:;- 
eoiiiim:. This i^ evid-nced by decivased secretioip of sweat, 
bv increase in tim Mmnitu of sialimn clilr.ridc contained in 
ui'iuin of fatii'm^ is to he umml in tliis removal of wau 
canses accumnlaiion of toxins in iho blood and disturiis 
reitnlation of the orir.’uiism. In aijreenieiit with other woiivMr, o. 
author limls a decrease in red blood corpuscles am! in luciii 
in iriti^ne. ami tbi.s is lo be explained as being (iiu* to an •> — 
hit ion of lliein in llie ori;aiis. K. \ > 

The Behaviour of the Creatine of Muscle during Fatigue 
\'iTTo::io So.Mi’im { Hn-ch.-n'. 191 . 1 , 50 . Ti2 - -1 i 7 ^ la 

mnscnlar tissue of the froi; ami <log (and ]»r()babiy in all niiip|'".iii:r 
tissue) croatinine does not exist as such in a jjiadornmd .■oialni' 
Care must l»e tak'ui to exclmle liiirh (eiiiperalures and acid- inn- 
jiroccss of its exlrnidinn from the tissues. Neither floes ri'eiin...'- 
ap})earto be formed in frors miisele during work: if it iy nii!.'.'. 
it Is either immediatelv removed or destroyed. Creatiiw 
certain variations in the uiiaiititv found, itoth in uwtiii;' 
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conditions, these variations being of about Uic same order of 
in both cases. It was not pos.sible llierefort; to draw tlie 
j.,„Kliisioli tliat the creatine is formed as a result of uor's It is 
lios-evir. iiossible tliat durmg work creatii.c is used up ami new 
supplies are formed from degradation products of ii,e iniisde 
proteins. The eonditioii of the ctrculafiou exerted no iiidueiice on 
,|,e creatine metabolism in the frog during muscular work as 
sitiiilar results were obtained wdieii the circulation was intact or 
entirely excluded, y 

The Bfl'ect of Adrenal Secretion on Mu.soular Fatigue. 
W.iiTiat B. Cannon and I,, b. jS'icE (daier. J. J’lti/siol f'j):; 32 
Tlie experiments were performed on tats, rabbits’ and 
logs; a fatigue curve of a voluntary muscle was obtained by 
stimulating its nerve. Excitation of the splaiiclmic nerve imreared 
(lie lieight of the muscular contraction. Tlie qiie-stioii was wlietlier 
tlii.5 was due to tlie pouring out of adrenaline into the circnlation 
;„ul tins is answered in the affirmative; the adrenaline apjiears to 
ad, however, not on the muscle directlv, Imt bv improving tlie 
circiil,atioii of blood tlirough it. Previously reported favouring 
efiects of adrenaline on voluntary muscles (niaiiily .studied in cohf- 
bloodcd animals) are capable of a similar expl'auatiou, 

W. D. H. 

The Conaumption of Fats in the Animal Organism, G, L.ifon 
tCompt. rmil., 1913, 156, 1243 — 1 2,5t'i). — lu order lo determine tho 
reiisumption ot iat by the tissues, the atnliiji' has estiiiiated the 
iiiiiouiit of fat ill the arterial hloo.l ami in the venous blood coming 
lioiii the muscle, first in a stale of repose, ami then durimi activitv. 
Tills has been done in the ease of the horse and the as.sd workiiid 
;m tlie muscle of the upjier liji, activity being jjroduccd bv 
iiiiisticiilioii, and in the case of the dog oii the iiiiiscle of a bind 
limb, the muscle beijig electrically e.xcit'eil. The results show that 
■he iat is consumed directly, ami to the same e-xteiit as de.xlrose 
hiiiiig the activity ot the tissues, :iml in I'articular during muscular 
.verk. Uluscles fatigued by electrical excitation cotuaiu less fat 
.hail fresh muscle. \V, G. 

Fltiorine in the Animal Organism. I. Skin and its Ap 
leudagea. Akiia.m) G.al-tikk ami P.vti. ('i.alsm.inn iCom/''. re,ij., 
iilo, 156, 1347 — 13, Oo). — -Fluoritie is to lie found eveivwliere in 
lie organs of plants and aililnals, l.iui is sjieciallv concentrated in 
I teiv ot Ihem. This jiaper gives an accuitnr of the (puuiiitatit-e 
ixamiuatioii for llnoriiie of the skin, and sucli ajipendagcs as lire 
lair, ejiidermis', nails, tuolii eiianiel. etc., in tlie case of httinun 
lehigs, animals, birds, and fishes. In tlieir lluoriiie con.lenl, the 
cm, down, fish-scales, nail, and tortoise-slieli resemble the epiilennic 
is.-.ue, whilst the. enamel of teetii and tile horns ditrVr freun it 
odcly, the lornier parts being rich and the latter jaior in thi-ardne. 
die iluorine in skin itself ajipear.s to aeeoniji.inv tlie pinisohoru-- 
lid increase with if, lor the sttme organs, wilhoiit being propuri iniml 

'’III.. CIV. i. ; 
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to it. It is more aliuudaut at the adult age in limnaii iIkh] 
aniinal skin, and diminislies in organs wliicli are in / 

decay, such as hair, teeth, etc., of old animals. 

Tlie method of estimation consists in incinerating the orgmi 
examination, when dried, with 1 to 1*5% of calcium oxide, 
iluoriue is estimated in tlie alkaline non-fused ash by n 
already descrihe<l (compare A., 1912, ii, 681, 805, 806). \V, (; ’ 

The Relation of Osmotic Pressure to Absorption Phenonen- 
in the Dog-flsh. G. G. Scott and Willky Dkxis (dnwr. J, 

1913, 32, 1- -7). - T)og fishes, of which the spinal cord was 
destroyed, were immersed in various solutions (methylejic-bliio, 
acid, potassium iodide), and the material being preveiit^-d ij.Qp 
entering the alimentary canal, the time was noted wlicn 
appeared in tlie blood,, urine, etc. The gill uiembrancs p, 
be t!ie main cliaunel of absorption, and tlie physical laws oi diliiulfi; 
suffice to explain the results. W. p, g ' 

The Action of Ultra-violet Rays on the Ear of the Rabbit 
Influence of Intensity. Intermittent Radiations. \'KNi.f>uv 
Moycuo (C’oi/ty4. r6«d., 1013, 156 , 1268 — 12T1. Cninpure tlii> Vni 
i, 424). — As the intensity of the radiation increases, die tiir.- 
neccssary for the ear to be subjected to it, to produce visil)le (‘tlcc,, 
diminishes. The amount of energy necessary to produce ininiiui;;: 
visible reaction is practically constant for intensities varvinj ir;;::; 
4 to 100. If, instead of continuous radiation, the ear is subicfid 
to intermittent treatment, the visible elTect is jirndnccd whcM t:;; 
sum of the sliort- radiations is o^iual to the continuous 
providing that the intervals between tlie application of ih? Iki; 
do not exceed forty-eight hours. \V, G, 

Chemical Studies on Rhizostoma Cuvieri. IIiciiaiu' vvy 
Zeynkk {Monalsh.. 1913, 34 , D81--02l). -lf a jelly-ti.'li of tii^- ulitovr 
type is removed from water, a mucous substance is exuded wjii', 
contains innumerable slinging threads; it causes an intense liiiv!;'::: 
when cautionsly jilactMl on tlie tip of the tongue. The iniico:;' 
substance easily undergoes decomposition; wlicn procipii ued (j 
ammonium sulphate and redissolvcd bv a verv weak t'-'tfijidu::. 
hydroxide solution, acetic acid throws down a iloccnleut |uo( iid;;’-. 
which dissolves readily in hydrochloric acid; when Iieatcd with tb 
acid, a solution is obtaineil which reduces Fehling's sohuioi'. -iit'- 
gives an osazone. The precipitate given by acetic acid conuhit' v.t 
pliosphorus, wliilst the potassium hvdroxido solution gives tiif' hr.ve; 
reaction. The stinging threads are very resistant, and f'lif':: 
very appreciable quantities of silicic acid. When the abnvv 
substance is allowed to dry on tiie clothes, the dust- causef- ii-u". 
irritation and amite catarrh, which persists for several limit?- 
substance to which irritation is <lne appears to be nmi vniu:?: 
a careful examination of the mneons substance, bowevm', rtvc.x 
the presence of an alkaloidal suhslance. 

[Willi F. Ame.seder.] — S pecimen.s of the Illiizos!<':iiii ’'“f 
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.inalvsed, also the water in which one liad lived n iits of tlie 
oroanismi the results are to he seen in the ori.dn il 

The blue colouring matter (zoocyan, n) present iu 
r,„;en vanes slightly in tone with the age of the snrcimeu The 
flesh aqueous extract is neutral, and the coloured substance is 
iilmost entirely precipitated by a 22-27% solution of ammonium 
sulphate, when It IS obtained as a gelatinous mass; it was purified 
by washing and fractional precipitation with ammonium sulphate 
solution. ^ The aqueous solution ot the .substance is turned brown 
„„ warming to oo° or on adumg alcohol or acetone. Formaldehvde 
I, as no effect, but precipitates are obtained with phosnliotum/stb. 
acid, phosphomolybdic acid, potassium bismutl, indi.lc potassium 
mercun-iodide. and a solution of iodine in potassium iodide" J, 
thus appears that the colouring matter is a protein sui„tauce ' -nid 
the composition is in confirmation of thus view. Tlie coin,,,’ 
examined spectroscopically. jy j. ,j. ' ^ 

Analyais of Human Bile. .J.^oi, l;o.sE.v-iiLoo,ii (J. is„.i 
l'J13, 14, 241— 244).— An analysis of a specimen of fistula bile iii 
given, and compared with others previously piiblushed. IV. 1). If 

The Physiology of Secretion in the Kidney. Oito (lonxur,,, 
iZM.rhys,.ol C.7,m. ihl.-i, 84, .|.-,l-407).-.Sodium cldorido and 
rlextrose are taken up by tl.e surviving kidney at body temperature 
irom solutions, and fi.xod in loose chemical union, which is dissolved 
at boiling heat. These combinations, as well a.s the secretion of the.se 
substances by the kidney, Imve a certain threshold, beneath wliicl, 
the kidney unites with none, and over it with considerable 
quantities. The chemical coiiibinaUoii with tl,e cell-constituents is 
a preliminary stage in secret ton. W jy ^ 

The Conditions Affecting the Formation and Excretion of 
Formic Acid. The Estimation of Formic Acid in Urine, 
ffnxin I). Daki.x, K. W , ,l.i.\'xi;v, .and .UniEii .!. \V.4ke.m.in- (,/. 

Ihem., i!)!3, 14, 311 — .134).— The formic acid in urine i.- p.miv 
endogenous. The effect of a number of substances on formic adil 
excretion was im-estigated, including amino-, li'vdroxv, anti 
saturated fatty acids. Special atfemion is cAlIcd to' the ellert of 
manition, whicli greatly reduces the anioiiut- e.'tcreted. The acid 
IS largely increased when carbohydrates are dvon bv the nioiuh or 
subcutaneously. Protein teerling is followed bv'a sunilar but 
smaller increase. Formic ac-id is regartlcd as a' product of the 
iiiterinediary metabolism of carlwlivdrates and ])roteiii.?. 

Formic acid is estimated in urine by .saturating the latter v.itli 
ainmoiiium sulphate, extracting witli etlier. removing the loriiiir 
acid irom the ether by sodium carbonate, acidifying with jdiosphorlc 
•ytc distilling in a current of steam, adding mercuric chloride to 
file ilistillate, and weighing the calomel formed. W, D. H. 


The Excretion of Nitrogen Subsequent to Ligatirre of 
Successive Branches of the Renal Arteries. .1. i*. PiuTn-K 
V- -h'o/. Che/n., 1913, 14, 3S9 — .'lOo). — Ligaturing half the IiKhuI 
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supiilv of liolli kidnevs c.iiises no noUceaWe disliirlwiu'c in li,,., 
fmiclioii. Coiiiplete ligature of one artery, and one Inaiu li c 
other {that is, slmttiiig off tliree-quarlcrs of tlie, artenal sii|:,j,iy 
results in l.rostration, loss of weight, and an uierease of exr, 
of iiitroKeii ; the animals, however, reeover gradually. One qn n,, 
of the kidnev tissue is therefore aide lo do the work ot the ulih,,. 


A Differential Chemical Study of Glucoses from a Case of 
Pancreatic Diabetes. kar.iiEiuc Lasikh.i'u {JhocUni. Hvli. inn 
2 217- -222).— The sugar is diahelie uruie (one s|)eciinen exfumufii, 
is' regarded as a coraple.x of iiuuiv earholiydrales wliii-li i.m I,, 
separated hv various treatments. Some of these are ae.vtnn ii’; ., 
and vield 'with phenvlhvdra/.ine ■ 

resinous ami liave low' melting points. The work is not y. t , .a. 
pleted. M, 


A Modification of Diphtheria Antitoxin. A. T. tli.Kssy i,/, 
//tfdiea” I'lKi 13, 6:1 -07).— Kvi.leme is a.ldneed that diphtlim 
autitovin is of two kinds, whidi affo.-l two kiu.ls of the Insni. i,i„: 
of which is lethal, and the other ol wlneli produces the ler;:, 
reaction. 


Presence of Propionic Acid in the Secretions of Rbeuraatic 
Persons. Wu.i.i.Mi UlcnsxKii in; CoM.wif IComiil. reud., l.il.i, Ihb, 
1U7-') -The urine of rlieumatic iiatients, after a severe alliu'l:. ii;e 
.an odour reoalling ai the same lime tiidyric ami acetic acais, e,|,: 
from tliis urine the aiitlior has isolaled propiomc acid. Ihi,' .uv, 
lie lias also foiiml in the discharge from ecsema sores m funi 
patients. 


The Action of Nitrites oil the Body Temperature of Normal 
Babbits, and on those Rendered Hyperthermic, by Brain Sipiiu 
lation K.m.ini:i;l Kii.m;ss (.!«/.. e-.y-f. /W,. //mrm . 72, 

97_1'1S).— The e.vperiiiieiits show that iiitnles, as staled li> .l ac.., 
depress the hodv tomperalure. Further ohservaiioiis are iiccc.vpry 
to e.vplaiii this,' and also wliv the inhalation oi amyl nmlr m- ■ 
much more markedly on rat, hits in a slate of hypert heimu. 


Action of Nitrites on the ^ 0 ^? Temoerature of Kabb m. 
f'-MiL .L«' 0 I 1 .I (Arch. Pnlh. l‘h<<r,u.. UU. 72, -) b'- .- - 

given in various ways (inhalation, sidicutaneously, <'tc. h-u, c y u 
hodv IcmiK-ratnre ot rahlnts, especially il llitp me iinmuo , 
thenme hv slimnlatmn of the brain. 'I hese compounds ai.iay.i ^ 
act chicllv on the heat-regiihuiiig ceiitre-o and ec.-omi.oi . 
inQueocin'g the calibre of the skin vessels. n i ■ 


The Action of Electrolytes on Paramcecium. (Mi-) I 
IlMl i.J. /■/„/.;, V, 7, l!!i:!. 46, l:in-ll‘b- HM«-rimcnts v era v 

(o determine Ihe f'l, limits fatal lo farannccinm I In- 
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fw tlio v.rinns clhucs „.e,!, a.ul aro 
for ,].irero„t. ,„IIer». H.a simple (ervale„|, p.Jifive ion 
M.ore potent tl.a,. tl,e complex tervalent ions. The actio, o 
;j„. loi-mer, aUliougli similar to that of increased exnliine, 

i,e hydrolyfc ihssocmtion The aefio., „f var,.:;;, 

.Tniiacs 01 movement is descrilieil. Tlic actio,-, „r i i , 

i.,,. ..j »r j; ;j'" 

""" = *;;4 .. 

The Mechanism of Histamine Action. I' , 

,,,i. mrai. 11113 72, 73-.%, Us, amine h:Zu;!: :yX 
n.vdme) IS a l.asc wliicli Uarger and Dale se,,ai4tcd fron U e 
mtcdmal mneons membrane (A,, 1311, U, 

1;/ ■Mtoslmal contents (Mellanbv a.id 

iworl. A,, 191., 1 , 8o., . In nunnie doses it is fa, a] to rabl.its 
a vreat lall ol blood prf.«.si(rc iH,r| liu. ...i / 

nt anaphylaotic slioek. The lethal dose is larger if U.e in'j 'etZ 
.s.nade into the meseniene vem instead of uilo the svllemic 
rtrcahilion; i is there ore pos.sible that the liver ,„av have" some 
,a-t,on m destroying the poi.son, SIo-,v injection inlo’tho jmn.Iar 
urn, also lessens ,ts foxic.fy, and I he , pies, ion is ditonssed 
whciher his IS due to it.s l.emg destroyed in the Mood, or to its 
rc.aeval from the hlood. .V, evidence of acimd destrnction in tlte 
I cod ,tsc f ivas discovered, and only traces pass into the urine, 
\Micn tes ed^ on tlie isolated uterus, the same dilierence as to 
wlielher (he inieelion or arldilinn to l.ocke's linid is made ra.hdiv 
m slnivly IS noticeable as in the int.act animal. The uterine tissue's 
t.tlie tt). the only, and this can sulisequenilv he uashed out Tlie 
qttesiioi of Its activity seems to be related mainlv to tlie con- 
•■cnlriitinn. ‘ ^ jj- 


Ibe Lrirmry Elimination of Morphine Injected into an 
"■ ifmapt. rent.. 11113 

iOO. 1.M". ('(.inpaiv T«»izo, A,. lOm, ii. Bc-tiiiik, A,’ 

b'o,. II, .lib), -In the case of tit,, rabbit the iiiiramiiscular iiiicctioi! 
c! iimr|ilnnc iivilrochlorirle to the e.meni of ii-l.j cram ner kilo, of 
'“""‘"’i'c*'*' followcl hy nrinarv ciiminat'ion of tlie 

■ily.loid ;,s stieh. This climinaiimi i.eeins' wirliiii an limir of 
jiijcrtinii, ,s ;,t „s maximum from liiekecmid to the fourteenth 
fin. ami ends alter seventy two bmirs. The total elimination 
.-niieimls to about -M, of the alkaloid inieeted, and milv traces of 
mo.vrniorphinc could I.e delected in 'the urine. Tlie animals 

only 


.1 ^<..11.. m fititiit-ij (11 (lit. uruie. I tU! :r 

-iip.rnoii liaii never j)revion.^lv ])a,i iiKiriiliiue, and recei\ef 
'If* nijerf ioii. 


W. G. 


n nence of Some Derivatives of Quinoline and of Naphtha- 
qniiioiro on the Elimiiiation of Uric Acid. ItucAmio l’ics.\ 
22 ■ ' brzz.rrro i.l/.'f j:_ .U, llilh. |v|, 

,, oil).- -L*-/cMcthnxv|>hcnv!f|uinoline 1 c.;riM..\vfic acid, 

I'b'bX, f„r,„s yidhnv seales'.'m. ji. L’ll'. '-Vl'i""--!'!!, lamiiio' 
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].)licuyIq\iiuoline-4-carboxylic acid, forms rubv-ip,] 

crystals, ni. p. 192^^ (decomp.). 6-Amino-2-phenylquitioHi^p. 

4-carboxylic acid, CjqH],OoNo, lias ni. p. 160° (decomp.). 2-rhcnvl- 
/3-naplithaquinoliue-4'Carboxylic acid gives a methyl ester, !]>. 'j, 
124°. In the preparation of the acid, a dihydro-^^r\\\i\\^^, 
is also formed; it has in. p. 220°. A yellow 
of acid properties and m. p. 275° also occurs in the prepanuion 
of 2-/>diinethylaminophcnyl-0-Tiaplithaquinoline-4 -carboxylic ■akv]. 

The authors have investigated the influence of these acids nuf], of 
a number of others on tlxe excretion of uric acid (compare Nicehiiey 
and Horn, hi in. d/rr/., 1908, 93, 331). There is no increase 

of uric acid after adnunistration of 2-/MuetUo.\yphenylqninoliiio- 
4-carbaxylic acid, 2-;/ dimetliylaminophenylquinoliue'l'carho'cvlic 
acid or 6-amino-2*phenylqninoUne4-carboxylic acid, A sni.'iH 
iturease (15 — 18%) occurs with 2-o-hydroxyphenyl-jS-napliiha. 
quiuoline-l carboxyiic acid. A greater increase (18— 27y,) p 
observed with 2-/^diim*t1ivlamiiioplieiiyI-]8-naplitliaquiuoline-4 curb- 
ox\dic acid, 2-]ihenyldihvdro jS uaplitliaquiiioUiie-l-caiboxyUc acid, 
and with 2-phcnvl-/3-naphthaquiiioliiic. Great increases occur after 
adniiiustralion of 2'phenylquinoline4-carboxylic acid (' aiophaii ) 
and 2-phGnyl-)3-naphthaquinoHnc l-carbo.vylic acid ( ' diapurine 
The increase is somcwliat less witli the latter substance, but it h 
better tolerated. K, V. S. 

Poisoning: by Acid. (.iKKinum': T). ttosTOcK {Zeitsch. phyml 
Chf.)!!.. ItM'b 84. 4<t8 — 477). — .Suhcutarieous injection of alycirie in 
rabbits lias no protective action against the fatal effect of acids 
given hv the sloinacli. The simultaneous administration oi 
ammonium acetate with the acid hastens death. In acid yioisoiuiii];, 
the ammonia in the urine increases absolutely and relatively; llierc 
is also n rise in total urinary nitrogen. The increase in tlr? 
ammonia is much greater if glycine (»r ammonium acetate is given 
at the same time. \V. I). H, 

Distribution of Ante mortem Administered Arsenic in tha 
Human Cadaver, .lonx lb Kkki.f.v p/. Chin. Soe... V.'bb 35 
483 — 485). — The analvsi? of the corpse of a person who had dif l 
from arsenical jmisoniug showed the presence of the folloudiii’ 
percentages of arsenic (calculated as As^Oo) in the v.arions pan- 
of the bodv; Kidnevs. D‘0216C; stomach walla, 0‘02273; liver, 
0-00961; intestines. 0'0n377-. lieart, 0-00125; thigh, 0-00039 : toe?, 
0-00031 ; brain. Ii-0i)0l2; spinal enrd, a trace. K. G. 

The Influence of the Intestinal Poisons (p Cresol and Indolei 
on the Central Nervous System of Animals. Wi.aiac/.ko 
{Ann. 1913. 27, 336 — 340). - ('oiitimied itig('>tioa tii 

small quantities of p-cresol ami imlole, which are formed I'v i1ip 
; iction of imtrefactive bacteria on protein dcgriidat ion jo-'idiul? m 
the inte>:li’m, linve no visible action oii the i^cuieral liealth ‘'t 
animal, as con!j)arei! with (‘ontrol animals, as a ves\iU "l_ dii^ 
regressive changes in the blood-vessels of the liraiti. fliCbi? 
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wliich are produced by the substances, arc less marked 
■ case of guinea-pigs than of rabbits. They have also been 
>h:erved ill an experiment on Macaan cynomnUfufi. Small doses 
cresol and indole also produce after repeated ingestion a slight 
je-iinctive cliangc in the cellular elements of the central nervous 
,vsteia. S. B. S. 


Gheiuistry of Vegetable Physiology and Agriculture. 


Tyrosinase from Two Enzymes. Mautinc.s W, BEyEiiixcK 
(/Vcc. A'. ii'eUnsch. AmsterJa7n, 11)13, 15, 937). — By the 

sviiil'iotio action of ActinQmyc9>i with a coninion soil bacterium, 
iVrosine in an agar plate culture is oxidised to melanin, wliich 
j'lppears as black spots on the culture plate. Neither organism 
alone oxidised tyrosine to the same stage. Otlicr spemes of 
produce blue, red, or yellow pigments, the simultaneous 
nresence of certain varieties of bay l.iacteria being favourable in 
the case of blue and red. Dextrose, malates, and nitrates form 
[be chromogeneous food in this case instead of tyrosine, It, is 
considered that the Actinojiiycfs produce homogentisic acid from 
tvrosine, and that the bacterium oxidises this acid to melanin. 
Plant tyrosinase (from KupkorhU Irdhyh] is a mixture of these 
nvo oxidising enzymes. E. F. A. 

The Formation of Lactic Acid by Acetic Acid Bacteria. 
UsTriiWAiJ'KU iCentr. lioh. /Vov, 101.3. ii, 37. o’>3 — 3C4). 
W'ueu iiioculatcd into sternkserl red or whiff' wine, two acetic acid 
bacteria were found to bring about an increase m the amount of 
lactic acid. Tliis change was observe<l in l.ioth fresh and fermented 
wines, and was not affected by the addition of sucrose, Itevulose, 
imd malic and tartaric acids. The addition of alcohol was followed 
‘ly an increase in tlie amount of lactic acid a? well as of acetic 
klalic acid was decomposed by the orsanisms, while a 
r(.-hir'ion in the amount of sucrose was accompanied bv an increase 
ill total acids, possiVdy by the formation of duoonic acid. The 
leriiientation is jwobably without practical sieuiricance, since wines 
[H'ssossing a liigli acetic acid content are refrarded as worthless, and 
those with little acetic acid would only contain traces of lactic acid 
as a result of fermentation bv these organisms. ]J. B. TT. 

Natural Variation of B. acidi lactici with Respect to the 
Production of Gas from Carbohydrates, J. A. AmcwRioHT (/. 

l.n.3. 13, hS- S*>i. -A hacilliis of the //. <n'A/i lactici group 
niJati-rl iroin urine occurred in two varieties, one of which formed 
irom sugar.s and alcohols, and the other of which formed acid, 
'Hit no gas. Their other characters (serum reactions, etc.) were 

ibMitic.ib \V. D. n. 
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Biochemical Activity of Bacillus lactis erythrogenes. M auv 
L'iUise [’OsTKii (/. Amtr. Che.m. Soc., 1913, 35,507 — 600). — An inve.-ij. 
jr hion of the action of Bacillua laciis 6ryihrogt7ie.& on milk luis sluswu 
thill \1 is jirogressivoly catabolic, the proteins being uitimately if j, 
verted into mono- and di-amino-acids. This proteolytic chaniji 
])robably dne to an enzyme. By precipitation with alcolHil. 
soluble Ipriuent can he obtained, wliich decomposes the lactose wiiii 
i'orination of formic and acetic acids, and this seems to indicate tiic 
pvesouci' of an iiitraoelUilar etizynie, which is set free by the alrnj;,,] 
after it has destroyed the organism. These changes in the italic 
are nccom]>anied hy the prodnction of a pigment, winch canso'; ^ 
red to dull brown coloration, and can be extracted witli an vl 
alcohol; it is extracellular, since its hwnialioii is dejieiidciit on 
life of the organism. B, G, 

The Inhibitory Selective Action on Bacteria of Substances 
Related to Monocbloroacetic Acid. WaifiAM .1. Pen’i-oi.ii i,/. 

lOl-'l, 13. 35- -4S).--7f. coH (Kschcriich) wlteu giown on 
to whicli phcnylficelic acid has been added, produces colonies wliicli 
vru'v ill size, but prodnre about I lie same amount, of gas fmij, 
dextrose. When the agar contains monochlorohydrin or sodiiiin 
nionochloroacet ale, it throws off variants which ferment alcohnl 
with gas formation, and sugars without gas formation. B. hu-in: 

on inoiiocldoroliydriii aL'ar gives rise to variants unahh' 
to ferment glycerol. In cases ot inliihitory bacterial selection hv 
cluunical agents, a comparison of the surviving cells with tii(> 
original strain indicates what jionion or function of the cell i;; 
in.}ilicated in the cell's intoxication. The cellular enzymes, 1)\ 
virtue of tiicir specific chemical afTmities, luav play a part in ceil 
intoxication, riienoh for instance, i.s rendered more germici-lii] 
liy the addition of acids; in many media, the cell euzsMiies ])rndwre 
acids; liem-e it is prohahlc that ]thenol selections of hacteria 
commonly re.^uli in the development of new strains with impairi'l 
fermenting jmwers. W. Y). 11. 

Alcoholic Fermentation. Alex.ander von Lebedev (/u'/sch 
phi/nol. Chilli.. 1913 . 84 , 308). — Polemical (compare Kostytschev 
this vol., i, 323). E. F. A. 

Influence of Respiratory Chromogens on Alcoholic Fer- 
mentation. Vt.ATiJMik 1. Pai.t,AI) 1 N ami S. l>. Lvov {Hull. Ar.ml. Sr.i. 
Sf. 1913, 211 — 252 . Coiupave this vol, i, 430 ). — Tlio 

iintlun>, have made experiments to ascertain (lie cause, of tln' 
iiiiineiK-e exciled on the action of zymase by the o.xi<Using pirocesscr: 
due If resjpiralorv chrmnogens. The yeast employe<l was treated 
Ijy von f-“l)Cilev's method (A., 1911, i, 21-8), :in<l the cltroniogen' 
wcr>' obiaiiifrl from tinmips, sugar-heels, or nuislirncnns. 

Tim U’vmi’iitalioii of expressed [daiit. juices hv ki!l(*(l veast in i 
curreid of air is accoitijianied liv oxlilalioii of the re?]nTati'rv 
chrnnioget! of ;he juice to a j)igmenl, which greatly retards tin' 
aclioji rif iljo zviijas-; the relardalioii is especially Jiiarked wlioii 
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;j„. juiuc is oxi<lise<l prior to iiitroduclioti of tlio yeast. lu the 
,.,<e of boiletl juice, which is incapable of converting the pro- 
(iaoinogen into cbromogen and of oxidising the latter to pigment, 
;,l,-bholic fennentation proceeds readily. Further, no retardation 
(ucnrs when the unboiled juice is fermented in a stream of 
)(vdrogen> winch prevents oxidation of the cliromogen to pigment. 

■ [n cases where the ferinenlaiion is delayed, the proportions of 
;di‘ohol and of carbon dioxide formed are affecled lo equal extents. 

Consideration of these results and of modern views concerning 
(lie meclianisni of fermeidalion renders it probable that, in the 
;{t>ove exj)eriinents, tho ])iginpnt withdraws tlie hydrogen liberated 
ill ihe fonnation of the intermediate fermentation products and 
oxiilises it, by means of atmospheric oxygen, to water. Tlie absence 
(,i the hydrogen necessary for the siibscrpient synthesis of the 
aliohol renders the formation of the latter impossible. T. If. P. 

The Use of Ammoniacnl Salts in Wine making, IIkxk 
M.mu’ii.ub ?•«'»(/., 11U3, 156, Kf36 — irhl8).--Aii exainination 

,if some musts, which took several weeks instea<l of four or five 
days for com])Iete lermentalion, showed them to be deficient in 
iDiimoniacid nitrogen. On the addition of amnioiiLum phosphate 
to the grape-juice, fermeidalion jn’oceeded at tlie normal rate. 
Ammonium suljdiatc gives slightly better results than the phos- 
phate, but care must be taken wil.li respect, (o plastering. The wine 
ibtniued 1)V tlie slow fernienfafvon was normal in every respect. 

W. G. 

The Action of Cyclamine on Alcoholic Fermentation. Johan 
l.ixDBKKC Kt'.nt. Min. hW., 1013, 4, No. 33, 1 — 24). — The 

rate of fermentation at Sd'' of <a sugar solution by means of yeast 
ill the presence of cyclanune was followed by measuring the volume 
of ciirbon dio.xide evolved (compare .Slater, T., FJOG, 89, 1‘2S). 

Preliminary treatmeiit of the living yeast with a pure solution 
of cyclamine has no olTect on its power of fermentation; in the 
])rc>ence of sugar, however, the activity of the veasfe is greatly 
■liininished by tbc cyclamine. The action of the poison (cyclamine) 
thus depends on the physiological conrlitiou of the cell. 

The amount of cyclamine necessary to poison the yeast is pro- 
j'oriional to the quantity of the latter. Above a certain limit of 
I’unceutration of cyclamine a luvlher increase in quantity does not 
increase the velocity of j)()lsoning. 

li is )>robal)le that the poisoning i.s not a simple cliemieal reaction, 
I'lit dejiends on the individual resistance of the cells. 

Tile action of I'vclainine on drv veasf depends onlv on the active 
yeast ju-esent. and not on the total quantity of dry material. 

Kveu in verv small concentrations cvclaimne lias no stiimilatiiig 
action on the veast fermentation. T. S. P. 

xb Furment of Bitter Wines. H. Voisexrt {Compl. 1913, 

156, 1181- -llSil. ('oiiij.nri' A.. UMl. ii. hl.'>, 1127). --The ferment 
irmii a bitter wine develo]>s in sterile or natural wines, or lu wines 
partly deimivcd of (Iieir ah'ohol. Tims grown it presents all the 
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inorpholngical characters of the ferment from the bitter wine. Tiir- 
author names it BariUus amoTacrylus. It attacks glycerol, giviri'^' 
acraldehyde, and other products of the fermentation are earljou 
dioxide, hydrogen, ethyl alcohol, volatile acids, and lactic atui 
succinic acids. It rapidly attacks mannitol and the sugars, 
moderately on dextrin, but does not ferment erythritol, diilcitol, rn- 
starch. Tiie fermentation of the sugar.*?, sucrose, lactose, maltose 
dextrose, Isvulose, and galactose is complete in the presence rif 
calcium carbonate. W. G. 

Does the Ferment Causing Bitterness in Wine Consume 
Cre^m of Tartar? K. Voisknkt {Compi. rend., 1013, 156, 
HIO — 1412. Compare preceding abstract). — A determination of 
the tartaric acid in wine before and after it has become bitter 
shows no difference in the content. Further, if the B. amarfirn/hin 
is sown on different nutrient solutions containing cream of tartar. 
HO difference can be detected in the tartaric acid content after 
three months' action. W, G. 

Zymase and Reductase in their Mutual Relations. Skuoki 
liVOV {her. b-Ht. hot. Gea.. 1913. 31 , 141 — 147). — The or odc of 

the first stagc.s in the alcoholic fcnueutation of dextrose is tlio 
withdrawal of two hydrogen atoms from tlie dextrose molecule. Tlio 
hydrogftu temporarily attached to the reductase is necessary for 
tlio normal course of fermentation. 

An exact parallelisni exists between the reducing and the fer- 
mentative energy of yeast; so that the reducing energy of yeast 
can be measured by its fermentative energy. The question arises 
whether reductase exists as a separate, individualised ferment, or 
\rlietlier the redneing properties do not jnore probably belong to 
a single, if complicated, fermenting apparatus usually termed 
zymase ? N. H. J. M, 

Sugar-free Permentation.s of Stereoieomerides. Paci, 
Mayer {Biochein. 1913, 50, 28:' — 287) — Hyrlroxyfuniiuk; 

acid, like the corresponding hydroxvinaleic acid, undergoes fer- 
lueiitatidii with yeast, yielding carbon dioxide <and acetaldehvrle, 
which was isolated in the form of the p-nitroplionvlliydrazone, 

S. B. R. 

Replacement of Zinc by Uranium in the Culture of 
Aspergillus niger. ('iiaiii.es Liumeuhe i!»l:h 156, 

1179—1181.* Compare this vol., i, 320, 327).- -Uraniiiiii, like 
cadmium and glucinum, can replace zinc in tlie medinin for tlie 
culture of .\fiperqdhis niycr. The weight of crop is normal if flu-* 
amount of uranium in the form of nitrate is less iliau 1 in OOOO; 
there is, however, a considerable retarfUtion in attaining th^ 
maxiiiunn. Sporulation takes place if tlie amount of urauiuiu is 
less than 1 in 10.000, hut is checked by 1 in 5000. The addition 
of uranium to media conlaiuiiig zinc produces a marked retardatior 
111 gi’owth, but t!ie crop finally attains its norm.-il maximum widgl''- 
Tin* uranium is in all cases fixed hv the plant. \V. G, 

•••cl h"!}. .SV. rhn ,- . [iv|. 13. 'Iti 
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Tannic Acid Fermentation. I. I.kwis Knudsox (./. Ihol. Ch'm.^ 
];]!;], 14, 159 — 184). — Tannic acid is toxic to many fungi in low 
,,^,ii(e)itrations. Aapfrifillus nifjtr is a more vigorous fermentative 
ci^rinisin than Penidlliinn. Fermentation is more rapid in the 
infusion than in a synthetic solution, in which tannic acid 
wns the only source of carbon. Certain organic compounds in the 
infusion protect the gallic acid to some extent. The addition of 
"f sugar did not protect the gallic acid, but simply increased 
rhe growth; 10% protected the gallic acid entirely. Fermentation 
can take place under anaerobic conditions, and 1 mg. of mycelium 
cull effect the transformation of 2'7 grams of tannic acid in ten 
(lavs. The presence of 10% of sugar <loes not- inhibit the secretion 
of'tannase by Aupn-tjiJlus iiupr, but it does do so to some extent 
in PfiiifriniuM. This enzyme is secreted into the culture solution 
l,v submersed mycelium as well as by surface growth. There is 
no evidence that tannic acid is used directly; it is first transformed 
iuto gallic acid. W. D, H. 

Taiioic Ac»d Fermentation. II. Effect of Nutrition on the 
Production ot Tannase. Lewis Knups<»x {J. Biol. Ch.em., 19111, 
14, 185 — 202). — There is a progressive increase of tannase in 
,\niirniPUis and Ppnic'AJivm with increased concentration of tannic 
acid in Czapek’s solution containing 10%, sugar. In a full nutrient 
solidion containing 2% tannic arid as a source of carbon, the addition 
of sucrose decreases the secretion of tannase. AppirpiUin secretes 
more tannase (or more active tannase) per unit weight than 
Pi’uidlllnm. The production of the enzyme is stimulated in both 
moulds by gallic and especially by tannic acids. W. D. II. 

The Catalytic Action of Light on the Germination of Seeds. 
Krxst Leii-Mann {/ifodiem. 191.1. 50, 1S8— .''92), — K.vi rri- 

meats carried out with the seeds of Epilobium hir.'mtiim show that 
ill water and in the dark they only germinate very slightlv, whereas 
midor otherwise the same condilious 9S — 100'''o gorminale when 
exposed to light. The same effect as that produced bv light can 
.'ilso be attained by trealincnt in the dark with solutions of protco- 
rlastic ferments, such as papayotin and trvpsin. and by low con- 
centrations of acids (O'OoA-hvdrochloric aeidh Tt- appears, there- 
fore. a.s if light acts calalvtically in " niobilisitig ’’ the proteins of 
the seeds. S. B. S. 

Influence of Cancer Extracts on the Giowth of Lupine 
Seedlings. J.acor Hosen'Iu.o<im (fim-'/y/w Bu / L , !9l.'.. 2. 229 — ‘.'32). 
-Tlie extracts had no deleterious effects; hut, on the contrarv, 
growth \va« accelerated; this mav be due to inorganic salts. 

W. D. H. 

The Action of Poisonous Substances in Different Concen- 
trations on Seeds. The Biochemical Action of Very Con 
(^nitrated Solutions. V. .\u('nno\>Ki i Bn'diew. ini;>, 

50, 233 -244). — The action of the following substances was investi- 
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'Mloil : formalin, sulphuric acid, and silver nitrate. The seeds '.r. r,, 
soaked in varying concentrations in water of these .snhstaiices 
vavving periods, then washed, and allowed to germinate mid r 
sterile conditions. The apparatus for carrying out these viiri.m, 
oiierations is described and figured in the text. The nuuilii,, ,,, 
seeds (pea-seeds) which germinate, and the percentages which st.-,i.| 
Terminating in given times, wmrc ascertained. The toxicity ot tin ,i 
substances ‘increases as the concentration is increased up u, „ 
certain optimal point. Further increase in the concentration heye,;.-, 
this point diminishes the toxicity. The causes of this pheiiorrieiioi, 
are discussed by the author. 8. 

Anaerobic Respiration of Various Seed Plants. S. Ko.. 
TVTSinm («e-. ,hvi. hot. 19i:!. 31. 12.'. -129).— Bxpeeiniint 
U\e amouuls of carbon dioxide produced by different plants durinj 
atiacrohic respiration are described. 1 he ratio COjlFtOil vavjf..; 

from 100; 100 to 100. 0. , , , t . ir u i r ■. 

Tt sy(.'ius to Uo tvpiCril of Icrivcs Ihst about lialf thft carbon u)o.\itl 
U i^roducccl by zviiiasc ferinentation. Potato tubers produced only 
traces of alcoliol/if any at at), and thus resemble musliroomp, wliicli, 
however, contain no carbobvdrates, 

TIk* vesnlts obtained snjiport the view that, in most ca?os, 

antcrobie respiration is not identical with zymase fermentation, 

As a rule, zymase fovmontatiou takes place at tlic same tuiu.*. 

X. H. J. M. 

The Eyolution of Mineral Substances and Nitrogen in Some 
Annual Plants. Gustav].; Aswii; {Cooipi. rout., 191:1, 156. 

1161—1167. Compare this vol.. 1. 233).— An e.xtensinn of the iiheve 
study to the case of the common llu.x. spurrey, and Camcltna mlin 
shows that, for these three oxaii.ples of different families of plants, 
all llie mineral elements, us well as the total nitrogen, sleatlilv 
increase in weight, to the lime of complete maturity, \V, G. 

Experiments with Sterile Cultures of Higher Plants. 
Ivan fienCLOV [Ber. Dent Imt. Gee., Itil.l. 31, 97 121).-- lie 

phosphoric acid of lecithin is not assimilated by maize and peas, 
Phvtin is utilised bv peas as soui-ce. of phosphoric acid. 

The roots of ma'iz,?. am! pc-as excrete, considerable amounts oi 
reducing sugars ; maize also e.xcretes inuUe acid. 

Young pla.its. sui.plied witli animonium nitrato, take up more 
ammonia tii.in nitrate; later on ll.e two forms of nitrogen art 
utili.sed ill .'.bout erpual amoiiius, whilst subsequently cliiellv mtnc 
niti-ogeu is taken .ip bv tlie niant.. The physiologically acid rciictmi, 
iiiitiallv produced is undonbledly of impoidance in tho assimilatioi! 
of pliospli.ites insolul.le in water. 

The eniplovment of ammonium nitrate causes an increuse'l 
viu-rcli m of org.iijle .ui-ids liv the .-onts, and a gi'eatei- aeci'etion el 


Dry Heating, (‘aki. Tiio.m-ik (.b /m. Chen,, lulh, jip. 87 
42:1—42-1 Ccmpaie A., 1911. ii, 92l>; this vol., i, 32C, Sli), -A 
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note on the isolation of the fatty and waxy confitituents 
plant and animal matters by dry distillalioti, preferably under 
climlihshed pressure. Leaves, pine-needles, blossoms, liav!^ straw, 
])an'. egg-skins, feathers, wood, and articles inanufactured from them, 
as cloth, paper, linen, leather, cigars, and wadding, all yieli! a 
fai I'V wax on distillation. 

filter paper and linen gave a white, crystalline wax. F. B. 

Localisation of Betaine in Plante. Vl.^iumiu Stankk [Zeitsch. 
/r/c/i:6r?.nd. Bohm., 19I3, 37 , 385 — 390). — The greatest amoant of 
latyiRC was found in the leaves, especially in young leaves. Leaves 
,ii _\miironlti!S coiitauied 2‘18, and the roots only 0'48';.', of betaine, 
■fhe dry matter of sugar beet-roots contained O'Oo to L2L ',,, whilst 
iit.‘ leaves contained Beet seeds, witliout husks, contain 

on)v traces of betaine; in seeds of Ohfiiofiodl}im fot/-/., uo l)C't;tinc 
ivas fouud. X. H. J. M. 

Chemistry of the Floral Pigments. V. <1. Keegan (Chem. X^itra. 
i 913 , 107, ,181 — 182). — The colour of blue tlowcTs (gentian, cam- 
panula, ceiitaurea, etc.) is attributed to the prescrife of caffetaiinin, 
tlie only known taiuiin, except gallotanniu, which yields blue 
oxidation compounds with base*., since it is related to styrene and 
cinnamic acid. It is doubted whether the presence of an inorganic 
basi,’ is uecess.iry for the production of a blue colour. X’. II. J. M, 

Chfimical Eiamination of Dicoma anomali. Fr.ank Tltjn 
in,d \\'iLLiA.u J. S. Xauntu.n {I’/tiO'ni. J., 1913, [ivj, 36, G94 — ftih'o. — 
The material employed for this investigation consUted of the entire 
ftir-dried plant of JJcconia UHomtihiy Sond., wljicli had been specially 
cullected in South Africa. 

An alcoholic extract- of the plant, wlicn distilled in a current 
of steam, yielded a small ainouiif of an es.senlial oil, b. p. 130 — 200'^/ 
ordinary pressure. The portion of the oxtract wliich was soluble in 
water yielded a small amount of a colourless. cry.-ui!Uue 'jlucitsuh , 
ij!. p. which appeared to )iosses.s the formula and 

large quantity of a yellow, amorphous, deiiquescfiit product, 
wliicli. when hydrolysed with alkali, u’ave 3 : l-dihydroxvcimiamic 
i-.i’id, Tl.e aqueous liquid containc<l. in addition, a qunntitv of 
sugar which yielded f/-pheiiylghu‘osazoiie. ni. p. 21Sri 

The portion of the extract which was insuUihlc in water formed a 
dyrk-culoured. resinous muss. It consisted larL'ely of aniorplious 
]'ro(lucts. some of which yave 3 ;4-diliY<ho\'vciiinamic a<‘itl on 
liydiolysis. ami a small amount of an amorphous alkaloid was also 
pi'CM'jit. The following delinite substances were, liowcver. obtained 
liota the resin; (1) hentnax-oniane. m. p. 68^; (2) a iiJii/fo- 

111 . p. 159^ (jH'rii/l derivative, m. p. 133'^). whieh 
'•"ciiK to bo a lower liomologue of sti"inasterol : (3) possible myrievl 
n'cohol ; (4) phvti>sterulin ; (a) palmitic, stearic, arachidie. cerotic. 
mill nielissi'.' aciils. Uigetlicr with some nnsaturated aoi<ls. which 
iipjn-ared to consi>l ehiellv of a compound. W. 
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Occurrence of Gentioplcrin and Gentianose in the B'reah 
Roots of Gentianatcruciata, L. Marc Bridki. (.f. 1‘kariu. 

1913, [vh], 7, 392—395).- Gentiopicrin and gentianose have l„ 
isolated in a crystalline condition from the roots of this 
(compare A., 1913, i, 149, 434). ^V. i!. 

Development of Fat in the Black Walnut (Juglana mgrai. 
II. Frank M. McClenaiian (,/. Amt-.r. Gheni. Soc., 191:1, 35. 

48.0 493). — In eontinuatiou of the work on this subject (A., iDifl 

ii 994 ) aiialvses have been made of the ovule of the black waiuui 
at various stages of its development. The fat accumulates rapidU 
up to a certain point, and afterwards increases but slowly. Dunn.- 
the earlv period of development, the fat is waxy m oha-raeler, l,ui 
suhsequenlly becomes liquid. In the very young ovule, phosphalide; 
are greatly in e.xcess of fat, but later thoir relative iniponaace 
becomes insignificant. The young ovule contains a large proportiun 
of imtassium, but this decreases as the fruit approaches maturuy. 
High percentages of calcium, magnesium, and phosphoruE are also 
present during the early life of the ovule, but are relatively uiiim. 
|iortant in the later stages. 


The Anti-toxic Role of Calcium with Respect to Soire 
Nutritive Salts in the Culture in Liquid Medium of Peas 
and Lupine. (Mile.) C. Horebt (Uom/,!. raid., 1913, 156, 915—913), 

X comparison of the growth of seedlings of peas and lupni! 

grown oil : (n) distilled water, (t) solutions containing 500 mg. of 
calcium sulphate per litre, (c) solutions containing one of the inuid 
nutrient salts in corresponding strength, (r/) solutions, being ;i 
combination of (5) and (r). Tim results show that, with the strenglli 
used calcium is not toxic, hut very considerably favours llit 
development of the, young plants. The salts of magnesium, potass- 
ium. and ainmoniuin are toxic at the concentration nsecl, hut tin- 
addition of a calcium salt suppresses this to.xicity. The develop- 
ment in nii.xtures of salts of potassium, magnesium, or amnioiiuiiii 
with the calcium salt is the same as when the calcium salt alone 
is used; thus, in the early days of its growth, the salts of those 
three metals do not seem' to act as nutrients to the plant. Tin 
white lupin is more sensitive to the toxic action than the pea, vei y 
small quantities of potassium salts sumring to arrest all develop 
ment. ■ 


Nutritive Value of Maize Proteins. Tho.mas IS. Osbobm 
and LASv.yFTTE B. Mendel (/>oc. Anur. Soc. Biol. Chmn., llilh-l,), 
xxxi— xxxii , J. HM. Clmti., 14 ).— About one-thinl of the protein.^ n- 
maize consists of glutelln, which yields all the amino-acids foniiil m 
most proteins. Zein causes rapid decline in weight, but may » 
made of greater value by adding tryptophan or other proteim 
Gliadin suffices for maintenance, but not tor growtli. Gluteliii e 
adequate fo’- growth also. 



VF.GE'I'ABLE PHYSIOLOGY AMD AGIlICULTUllK. 


i. 691 


Gotton-seed Meal Intoxication. 1. Pyropliosphoric Acid. 
W'jr.ijAM A. WmiKBS aud nimroN* J, Kay (J: IViot. 1913, 14, 

53 —58). — The results indicate that pyrophosphorie and is not the 
cause of the toxicity of cotton seed meal. W. D. H. 

Accumulation of Nitrogen in the Soil by means of Micro- 
organisms. dosKF HvoitAK {Zfitsch. lamlw. Ver/t. W'esen. Oest‘irr. 
191-', 15, 1077 — rll21). — A detailed account of numerous experi- 
ii'eiits based on the observations of Stoklasa (A., 1911, ii, 429) and 
uiliers on the assimilation of nitrogen (atinospheric or otherwise) by 
plants, and the micro-organisms of the soil. 

The influence of various organic substances is studied, and the 
[■•oiiclusions arrived at that the artinionium ion is as readily ab.sorbed 
ys the nitrate ion, and that acid soils exhibit the least, and those 
with a neutral or alkaline reaction the higliest, biologicril absorption. 

F. M. G. M. 

Fixation of Nitrogen by So called Zeolites. CroKC WjECNi-K 
{J. JmkIw., 1913, 61, li — D*>). - IvKperitiioiit.'^ were luado to asceitairi 
whether the atnmouinm fixed by zeolites in soils, or any portion of 
the ammonia, is rendered unavailable to plants. With regard to 
ihe amount of ammonia lixed by 100 grains of permutito it is shown 
that this varies according to tlie concentration of the ammonia in 
the solution. 

Pot e.xperiments are described in wliich oats followed by buck- 
wheat were manured with ammonium sulphate, without and with 
calcium zeolite in different amounts, and with ammonium zeolite 
lioth without and with calcium zeolit<‘. 

The results showed that addition of calcium zeolite increased the 
dry produce, and did not diminish the nitrogen. With large 
amounts of nitrogen applied as manure, the nitrogen was better 
utilised in presence of zeolites, possibly owing to losses in the pots 
without zeolites. 

There can be no (Question of the permanent fixation of a definite 
and constant amount of ammonia hy zeolites, as the anioimt which 
is fixed depends on the conceulratious, which arc variable. The 
changes are sometimes favourable and sometimes unfavourable to 
the plants. X. H. J, M. 

Action of Histidine and Argfinine in Soils. J, J. Skinxer 
(Bkd. Zentr., 19 1 3, 42, 21 3 — 21-1 ; fiom Pfoc. Sth Inlp.nKft. Cong. Appl. 
Cheiii., 1912), — Hi.stidiiie and arginine, which arc produced in .'•oils as 
primary cleavage products of proteins, are favourable to the growth 
of plants except wlien large amounts of nitrates are present, when 
they have no appreciable effect. Like creatine and creatinine, botli 
^substances can take the place of nitrates. N. H. J. M. 

Influence of Sodium Carbonate and the Imperviousness of 
the Soil on the Growth of Plants. Joiix W. Leatues 
Z^ntr., I9I.3. 42. 213; froiii Proc. St/i Internnf.. Cong. Aj>}iL 
1913). -The result of put e.xperiments in which alkali soils received 
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calcium s\ilpha.te in amounts sufficient to reduce ti\e sodium cavlifui- 
ate from O'OG to 0 01% failed to sliow any appreciable cliauge in li,,. 
physical ])roperties of the soil. When the sodium carbonate \',;,s 
partly neutralised with calcium sulphate, 33% of the seeds genniiu 
ated, the best results being obtained with rice and wheat. When i hi' 
imperviousness of the soil was removed by addition of sodii,:, 
cliloride, 16% of the seeds germinated, but (he plants did not rii . . 

N. H. J. .Vl, " 

The Effect of Ignition on the Solubility of Soil PhosphatLS. 
Chahuks B. Lipman {J. Ind. Eng. Chem., 191*2, 4, 663). — An aic. mr 
of tlie analysis of five typical soils, as a result of which the aui'-i r 
draws the conclusion that the observation of Praps (A., 1912, ii, 
that ignition increases the solubility of the pliospliates in minn j’,-, 
does not apply to soils wliere ignition appears to definitely dei.i t >,- 
the solubility of tlie phosphates; and it is suggested that, tli,, 
increased solubility noted in minerals may be due to mecliaihc d 
changes induced by heat, which, in disintegrating the partii-K-., 
increase the amount of surface available for attack by acids. 

- F. M. G. 

Zinc as Catalytic Manure. Mauimcc Javji.liek [BUd. 

1913, 42, 215; from Froc. luternal. Congr. AppL Ghem^ 1012),-- 
Field e.\pennifn(.s in which oats, maize, rye, clover, and peas receive. 1 
from 1 to 10 kilos, of crystallised v.inc sul[>liii(c per hectare. Thcijcst 
results were obtained with maize, which ahvays showc<l iiicrcusc ! 
production under the influence of ziiio sul)»liate, whilst the oilio' 
plants gave irregular results. 

r.aboratovv experiments were made with .{.<iur<ji(lu6 iit'iffr, shi w- 
ing the effect of zinc on the assimilation of carbohydrates, nitro^'t n. 
and minerals, and on the composition of the plant. K. 11. J. 1\1. 

Aluminium Sulphate aa Catalytic Manure. Gauhiel lh:ii- 
TiiANi) and Hkniii Aunuiox [7SUd. Zeutr., 191.3, 42, ‘215 ; from J'ro''. 
Sth JnUi'nuf. 6’onu/'. Aj-pl. Chem.^ 1912). — Small amounts <if .aluiniimiin 
sulphate (‘2 mg. j)cr kilo, of soil) increased the yield of barley IS': . or 
17% calculated on the dry matter. With 4 mg., the dry produce w:i> 
not increased, whilst there was a gain in tlie i'resli produce, 

N. H. J. 

Employment of Manganese as Catalytic Manure. G-Miiui:!, 
CmrntAND {Bwi. Ze/itr., 1913, 42, 214 ; from Froc. fnternni. h'y;'/. 
Ap]>l. ('tcsni., l!M2).— fu ['ol experiments with peas and l)aile\’ i' w-k 
fuuiul unit addition of mauganese siilj)liatc increased the yi(‘]d I'V 
10 -20';'. Field experiments gave similar resulU, oats ht-itu: 
increased ‘JaT’,, by 6(3 kilos, cf manganese sidpliaU* per acre. pc,i' 
20% bv 30 kilos., colza 18%, and clover 15“.'. bv 4(t kilos. (U' 
sulidiate. The most suitable amounts of iiiangaitc.<t' snlphalr ;U'‘ 
30 to r>() kilos, of the anhydrous salt per hectare. X. !1. .1 M. 
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Greneral and Physical Chemistry. 


Change in Refractive Index with Temperature. III. K. 
t'ALK {ZKitsdi. pkydikfd. Chevt., lido, 82, 5iH Doy).-— In the 
previous papers (A., 1909, ii, 197, 629) an account was given 
(jf |]ir,<isuremeiit3 of the refractive indices of a uunilier of organic 
iKpiids. fhe present paper deals with a theoretical consideration 
of these results on the basis of new determinations of the atomic 
roiractions by Eisenlolir (A., 1910, ii, 3Go ; 1911, ii, d1), Tlie auliior 
('o'npares the observed moiecular refractions oi ilie snh.stnncos 
(lih'r<amyh w-heptyl alcohol, ?7-ljutyric acid, metliyl hexyl ketone, 
/-vhjutyl acetate, ethyl 7i-butyrate, and f^oaniyl acetate with those 
calculated from Eiscnlohra atomic refractions. It is shown that 
for tlio vilues at 20^ there is a small but generally unimportant, 
(liffcreiico between the two values. The Loreutz-Loienz foriniila is 
con.<idered. Tt is written i ) (a- and tlic value of a is 
calculated from the experimental values of the specific refraction 
of the substances meiiLioiied above. Tt is shown that a varies 
k’tweeii 3' 6 and 6*9, but the value for the two iscmeiic substances, 
;«/>bulyi acetate and ethyl //-buTyratc, is practically the same for 
the a-, and y-liydrogen lines and for the /J-sodium hue, and is 
crjual to 4'i> as a mean. J. F. S. 

The Spectrochemistry of Compounds with a ^'^/n-Dialkyl 
Group. Kaiu. vo.s .AiwiniS (/hr., I9i:). 46. -191 ol ih — It is humd 
that the presence of a .v'-tlialkyl group in a molecule generally 
causes a depression of the molerniar reiraction and dispersion, the 
eiicct being most marked when the Lu'oup is siibstiruted into a 
cciiijugation of double linkings; thus eihyl (/-.-/.^r-camphoraie. ethyl 
caiiiphorate, and dimetliyl hodeliydrocainphorate (Brcdt, A., 
i'JuO, i, 498; this vol., i, 338) show such a depression, whilst metliyl 
'/-delivdrocainphorate and ethvl //Melivdrocamphorate; although 
coiiraining conjugated double ]inkim;:s. show no sikoi of evaltation; 
c-iliyl hornylenecarboxylale, in which the diniciliyl croup is outside 
i:i-' conjugation, cxJiibits an c.yaltation. The inlluciicc of the 
(Hti.'.nliyl group is less maikcd when prescnl in a substance of 
nni'inal s]jectroc]ieiincal behaviour, but lu-conies more appreciable as 
ihc Mze of the alkvl radicles increases; for example, altliotigh etiivl 
dinieiliylacetoacctate is nurniah slight depression is ol).‘=orv.ab3e 
wiili ethyl nietlivlellivlacctoacelate. and this becomes still more 
'iic.rkcd witli ethvl dietlivlaccloaceiate. K.-pecial care was taken 
lu ei'.Min> the pnritv of tije last thre-e snbstance.<. and hence probably 
ai'he.. <oine liivcrirence in the tigurcs uuoted below front those 
already puhlislied bv Briihl (A.. 1894. ii. 433i. With ethyl 
Malunatc. abo, the introdiicl ion of two etiivi groups or of a methyl 
ai)i! rtliyl group lias a marked dcprcssiiii: eii'cct. whilst two methyl 
ra.liclcs have no apparent action on tlie refraction. 

lilt' refract ion of the following substances was mea.sniadi lor the 
V"l.. ci\. li. Is 
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a-j i0-j y-, and Z)-Iines, but only the value for the last is qiio'p,| 
below. 

Methyl ,Mehy,hoeampl,o.-ate, '' P' 

l‘i2 — 132-5^,0 jimi., 1-0915, 1-4750!); (‘tliyl 

ciunplinvato, b. p. 145 — 14G“/10 nun., 1-0400, l-iG58S ; jui i)i,i 
. , CH'CIWaUIcV ,,,, , 

(swiehydroeamphorate, 

iniii., ' 1*0^52. /<};■' ^3 : «‘thvl l)Oviivlfii«‘cai-lKi\\-l;ii r, 

(ll^— Oil— (!•(’<)■ Kt 

' CaMo., , 

GHj— CMe-ClL 

b. p. 1227 IG luni., T)f> 0-982G, «ir 1-47004. 

Ktliyl inetbylac<*toa<-(‘tat(', b. p. 75-5 — 70-5°-l-i itun., 

I '42000 ; ofliyl ethylacctoaccrate, b. p. SO'MO imii., Df'*’ 

/Gf ‘ 1 '42300; rtliyl <Iinu‘tliylaf('toac('tat(', b. p. ) Jinn.. 
0'9777, l'll82f^; clliyl im‘lliyl(‘tliyhuvtoac<‘(alf, b. p. S.'-’ lij niin,, 

,l)y'‘0‘ll734, //!:* l-42oSO ; elhyl dietbyiaecUKicetate, b. p, 92— !i2 -' 10 
mill,. Dj"' 6-9710. vf];'* 1-43200; mol hvlacotoacetaU*, b. ]>. 72 — 72'r) p.' 
inm,. l>f '’ 1-0755. ' 1-41.''37; molliyl !iiot)ivlacotoacotato, b. ],, 

t^()’/20 imn., 1 -OOOS, 1-41029; molliyi (liinotliylncc'Ujiici'iiiti'. 
b. p. 74'-'/l5 mm., I>’f ‘ 1()002. ■>/;,“ l UTSP. 

I'.thyl malnimle. b. p. 1!)S — lOd'O^ Dl'" I'ObliO, »([;'" ]'415liS ; i-tliv! 
inetlivlmFilimato, b. p, 201-2—201-4', 1^'" 1'01!)2, 1 4130!* ; oOiyl 

dimothylmalDnare. b. ]i. 21 mm., I)'f“ 0-9910, l-4]()-}!,i ; rtliv! 

inethylelliyliimloiiiUe, b. p. 102' 17 mm., 1)^'- 0-9!)70, u\f- 1-41 Mai; 
ethyl (Uelhyliiialonate, b. j.. 1(19 — 110/21 mm., l>i'''''’ /t,;'' 

1 - 125 lii : meiliyj (limeliiylmalouate, b. p. 7 P 22 mm., l)p ' J 05!i 1 , 

1 - 1 1 312 ; mellivl dielbvliiialeiiafe. l>. p. 1)7 — 9''^'/22 nun., I>^“ l-9;!].\ 

aj:'n-4252J^, ' ' ' 1), F. T, 

Arc and Spark Spectrum of Lead. Fritz Klei.n {/ytlHh. 
iviss. Pliolochtin., 1013, 12, 10 — 30). — These spectra have hefii r^'- 
examined in order to obtain data expressed in terms of the Inter- 
national normal lines. The measurements were made witlj a Row- 
land concave grating, the spectrum of the second order being used 
for the groat majority of the lines which covered the region between 
A-— 7228 and -\ = 2088. The recorded data are compared w-itb the 
results obtained bv previous observers. Tlie existence of tbre-. 
groups of ten lines in the arc .spectrum, the corresponding iiicnibei= 
of which show the same difference in frequency on passing from on? 
group to anotlier. is clearly shown by the author’s data, whicli tlnis 
confirm tlie relationship fiisL indicated bv Kayser and Runge. 

H. U I). 

Selective Dispersion of Mercury Vapour at the ,\^2D3C 
Absorption Line. Kouer-i- W. Wood {rhf/hi/cal. Ztitsch., 1913, 14. 
191 — 195). — Quantitative measureineiits have Ijeen made of the dis- 
persion produced by mercury vapour in Uie immediate neiglihoin- 
hood of the mercury line X — 2536‘5. The observations were carrieu 
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witli mercury vapour, Raturated at temperatures between 34° 
■uvl 58°, the iron lines of wave-lengths A---2o3o-6, A:=:2o36-9, and 
^r_-2o3^■0 being submitted to examination. For these three lines, 
file displacement increases as the wave-length becomes more nearly 
^qual to that of the absorption line, being great-est for the second 
foi'-t least for the third line. The displacement is not proportional 
10 tlic pressure of the mercury vapour, but increases much less 
rapidly than this. In the case of the iron line a^ 2535'G the dis- 
placement was found to increase in the ratio 1:3 when the pressure 
was raised from 0-0031 to 0 021o mm., that is, in the ratio 1:7. 
1-rom this it would appear that the molecules, which are directly 
]Tcponsible for the dispersion in the neighbourhood of the alisorp- 
lion line, are not the normal molecules of rnercurv. Whether tlie 
lictive molecules are complex aggregates or ionised molecules cannot 
];c determined. j-j. 1^1. D. 

Relationship between the Absorption Spectrum and the 
Conetitutioa of Complex CobaltammiDe Salts. Rodeet Luthek 
and Andreas Nikoloi’I’i.os { Zeitsch . physihd . 1913, 82, 

361—378). — In tlotermining tlie absorplion speclnuu of twenty 
coniple.’< cobaltaminine salts, the visible poriion of the spectrum was 
measured by a spectro-pholoineter using a rnercurv vapour lamp as 
the source of light, and the. ultraviolet portion was measured by 
Hartley's molhod using a quartz spectrograph and an iron spark 
as source of light. The various errors of the method are discussed, 
and an approximate estimate of their dimonsioirs is made. It is 
.shown that the light absorption is only dependent on the composi- 
tion of the complex, Tlie replacement of NIL bv NO;;. IL.O, Cl, and 
Br in the complex causes a displacement, of the absorption toward 
the red end of tlie spectrum. Replacement of Nil., by N0.> causes 
a displacement toward the violet end. In accord with the electron 
theory, the stability of analogous compounds is greater the further 
the absorption bands extend toward the violet, and the photo* 
ciiomical sensitiveness is greater tlic steeper the absorption curve. 

J. F. S. 

Quantitative Investigation of the Absorption of Ultra- 
violet Rays by the Fatty Acids and their Esters in Aqueous 
and Alcoholic Solutions. BiKr.KCKr and Victor Henri 

[Compt. rend., 1913, 156, 550 -5.52), — In coiuimiation oF this iuve>ti- 
gation (compare this vol., ii. SG) the- authors have studied the 
ahsoi'ption by the fatly acids and their ester? in alcoholic sclntion.s 
and l)y .sodium formate and acetate in aqueous solutions, and from 
file results have calciil.ated tlie liK'leonlar coefheionts of absorp- 
tion. The figures are tabulated, and show that tlie absorption of 
the ultraviolet rays is almost the same for the esters as for their 
acids, the absorption of a coDi})ouud of the type , pCO.,R 

being determined by tlie acid group, tlie alcohol railicle having onlv 
a feeljlo influence. Alcoliolic solutions have a stronuer absorptive 
j'owcr than aqueous solutions, due probablv to the displacement of 
tlie absorption bands, in alcoholic solution, towards the red end 

IS ■ : 
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of the specliTim. 'Hie ucids, .niTangod iii aseeuding abborplive po\\ ( i 
aro acetic, propionic, forniic, butyric, and valeric, or, leaving om 
iormic acid, the {ibsorption increases with addition of CHo to tlu- 
molecule. No change occurs in the form of the absorption cinvo, 
blit a displacement of the bands towards the red is produced. 

The sodium salts of the acids studied are less absorbent than tl.,‘ 
acids themselves, probably owing to the greater ionisation of ili^ 
salts in aqueous solution. W. G. 

SpectrographicStudiesiDtheAnthraquinone Group. Kiciiaio) 
]\Ieyer IDIH, 46, 617. Conijiare thi-^ vol., ii, 168 ), — TIir rvut lmi 
acknowledges tliat Fonuuuek lias dealt witli the aiithracpiinone dves 
in a work entitled “ Investigation and Identification of Organic 
Dye siulTs by means of the Spectroscope,” and points out the differ- 
once between the aims of this investigation and of his own. 

n. \V. 

Absorption Spectra of Fluorescein, Bosin, Erythrosin, and 
Eose-Bengal in the Visible and Invisible Regions, GLsnvi; 
M.assol ;uh1 a. Falcon { JhiU . 6oc . c / iiin ., [iv]. 13, :il7— 221),— 
Tlio authors have e.vamined tlie ahsorptiou spectra of fluorebC(in, 
cosin. erythrosin, and rose-bcugal (dichlorotetrniodofluorcscein). In 
the visible portion the spectra obtained closely resemble one another, 
giving a baud extending over the blue and green portion, the limii^ 
of which have been defined with regard to the yellow sodium, gi'('ou 
thallium, blue slrcntiujn, and violet potassium lines. In the ultra- 
violet, fiuoresceiii gives three bands between A — 260 and 
depending on the thickness of the layer; eosin gives only one band 
between \ = d2i) and A-lblo, onlv visible in thickness above 50 niii;,; 
erythrosin and ros-e-benzal only show a progressive absorption with- 
out bands, the latter being much tlie more powerfully absorptiAY. 
All the substances were e.xamiiied in aqueous solution (concentra- 
tion, 1 in 10,000). II. \V. 

Optical Investigations of Diazo compounds. Aiuii'k 
Hantz.scii and Isuael Liksciutz {Jk.r., 1013, 46, ■H l-~416. Couipoc 
A., 1912, ii, 1116) — Polemical; a reply to Cain (this vol., i, ICO), 
Tlic antbors dissent from Cain’s views, and roafhrm the correoluoj^s 
of their own interpretation of the phenomena-. I). F, T, 

Tho Theory of Fluorescence. Hugo Kaiifm.vnn 
FleHrochei / i ., 1'J13, 19. 192 — 19G|. — Polcnnical. An answer to Stiuh 
(this vol, ii. 2). and a further criticism of Stark’s theory cn 
lluorcsccuce (A., 1911, ii. TifCV J. F- S. 

The Theory of Fluorescence. Jttu.ANxns Staick 
Eleklroi'hem.^ 1913, 19, 196— '197).-- --Pulemi<-;il, .Xn !al^\v(-|■ Oi 

KaufTiiiann (see ]-rece:ling abstract). il. F. 


The Theory of Fluorescence. Hugo Kauu'm.\n’n 
/•'kkirO'.'Jif./tt., 1913, 19. 1'j7).- -Pok-mienb An uiiswor to Stall: 
pit-codin^r abstract). -I. F. S, 
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[Eotation^Dispereion.] Jon. Ptot.ntkov (./. ;,r. Chm., 191.'!, [ii], 
87, J36 ..37). A note on the authors light filter, the efficiency 
of which was called into question by Deussen (this yol, ii, 88). 

P. B. 

Energy Absorbed and Mass Formed in a Photochemical 

Reaction. .Marcei. I>oi.l (C'ouqJ. rewl,, 191.3, 156, 1)91 fi91). A 

,Hiitliem.atical paper, lu which the author deduces the following 
laws: (1) When an .alisorbent substance is the scat of a chemical 
reaction the emergent energy decreases according to the exponential 
function of the thickness of the layer and the concentration ,it each 
iiotaiit. (2) The mass forinerj, m rWn, where .■.■^■surface, 

/. time, coefficient of absorption, HV! = incident energy, c-con- 
cfuil ration. (3) In the case ot a bimolecuhir reaction, Grottlius's 
l.'iw of pliotocheiiiical absorption does not hold gwal, fhore being no 
latio between tho mass formed and the energy absorbed. W. C. 

Photochemical Behaviour of Colloidal Tungstic Acid. 
.Ai.e.v.ixdka Wa,ssii,ie\v,i (ZtiUih. K-;.-.?. /V.O.'ocieel., 1913, 12, 1_15)._ 
It (lihite hydrochloric acid is added to <a solution of sodium tungstate 
iimil (he liquid becomes slightly acid, a. colloidal solution of tungstic 
acid is obtained, which in presence of various organic substances, 
such as formaldehyde, surrose, de.xtrose, de.xtiiii,' etc., undergoes 
reduction on exposure to light, with the lonnation of an iiitenso 
blue solution. Tf the imdialvsed solution is kept for some time. 
It is found tliiit the aliove reduclioii process rloes not oeeiir when 
the solution is exposed to lic'lrt: on raising the temperature, 
however, tlie blue rednclioii pruducls are obtained, as in the case 
oi the freshly prep.ared colloidal soliuiiui. 

]i IS suggested that this is due to ihc e.sistence (,f two forms of 
colloidal tungstic acid, one of wliicli i.s piiolochenucallv sensitive 
slid the other not. The loriner ehaiigcs spont.anoouslv into tlio 
hniev, but the reverse tran.sfonnaii.in is lujnght about bv ,a. rise 
of ti'inporatnre. 

The absorption spectra of the two modiiio,ations are found lo 
difiVr appreciably, the region of ultraviolet al.worption exteiulim' 
turliier towards the vi.sible sj'eetrum in the case of the photo- 
clu-mically sensitive modification. 

Kinelic e.xperiments have .also been made in order to ascertain 
(lie nature of the vliange in wliicli the iihotocliemically active, form 
is converted into the inactive niodii'icatimi. These show that the 
( h.ange jiroceeds in accordance wiili ilie equation for a imimolecul.sr 
niiition. Tlie rate of transform.ation was ascertained bv nieasure- 
uieiits of tlie phoiochemical activity of the colloidal solntion after 
uuasured intervals of lime. Tliis was elfected bv ex[)osing tlie 
cohoulal solution, cont.aining dextrose as reducing ageiit. to tile 
light troin an arc lamp for live inimiles. anel eslimariiig the amount, 
't tim rcdiitTion which occiirrcd dniiiig this period bv titration 
wnli a permangaiiale sululion. prom the plmlochemical sensitive- 
ness ulitained in lliis w.av it was jiossible to ii.scortain the eori'espoiid- 
nie enn," . •■ati<m of llie a. live f.iriii bv rel'erem e bi a i iiium v'oii- 
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nccting the two quantities, this curve being plotted from ihit,r 
obtained in e-\periments which were carried out to determine the 
conne.vion between the two factors. 

By similar measurements it has been found that a colloid;il 
solution, which had become quite inactive .at 7“, regained 3];, 
of its original photochemical activity wdieu heated to 43°, and 
81% wlieii ncated lo 96°. That this is not due simply to an 
acceleration of the photochemical change with rise of temperatme 
is shown hy me.asuremenls of the inlluence of temperature on tlie 
reactivity of the freshly prepared colloidal solntion. In coinmou 
with all photochemical reactions, the temperature-coefficient w.is 
found to be very small, the velocity increasing by only 1 , 
wlicu the teinpcra’ture was raised from 8° to 96°. 

As regards the chemical relationship between the active and 
inactive 'colloids, very little information has been obtained. Tlie 
spectroscopic data w'onld seem to show that both aio colloidal and ot 
similar composition, and it is suggested that the change from the 
active to the inactive form may consist in the addition of water or 
ill the combination of the tungstic acid with sodium sails according 
to 3W0..-tNa..\V04 = Na,,(),4\V03, which .substance was obtained by 
Sabancev (A., "1897, ii, 4o6j bv subjecting the solution to dialysi;-.. 


The Activation of Oxygen by Radiation. Khitz Weiger r { /I’er,, 
1913. 46, 815— 820).— Tn order to investigate the photochemical 
reaction of ozone it was necessary to use a part of the spectrum 
where ozonisation of o.vygcn does not occur. This was attained by 
using a quartz-mercurv lamp, and allowing the rays to pass throiigii 
a layer of air before 'entering the reaction vessel. The .apparatus 
was similar to that previously used hy the author (A., 1912, ii, 7hi) 
ill the investigation of the decomposition of ozone hy ultraviolet 
lichl, and tlie'particular reaction used was that between ozone iiml 
livdroven. Xo trace of hvdrogcn pero.vide w<as formed (com])are 
Coehip A., 1910, ii, 60S), "and there was only an extremely slow 
re, action in the dark. In ultraviolet light, however, about nnc-tlnrd 
of the ozone origin.illv jirosent disappeared in two minutes, llio 
disappearance being due to the two reactions: 205 = 30, and 
ll.,-rO. =11.0 ; 0,. The total amount of ozone decomposed i. 
iiroportional to’ the ozone concentration, whilst tlin amount of 
livdrogeii oxidised approached asyniptoticallv .an upper limit, wliirli 
w;is attained at an ozone concentration which was the lowor thy 
lower ilie concentration of the hydrogen. This limit is approxi- 
mately proportional to the eoncentr,atioii of- the hydrogen (compare 
Clausmann, A., 1910, ii, 608). 

The above results indicate that in the activation of oxygen by 
ultraviolet ravs two photochemical reactions occur. In the forma- 
tioii of water from hvdrogcn anil oxygen the oxygen is first ozonised 
by the short ravs, anil then reacts with hydrogen niidcr the influeius 
of the long ray's. In the plioluchemical dissociation of water v.iinmr 
a fiirlher'photocliemical reaction plays a part, namely, 

' 11,0 ILdO, 
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is affected by the short rays. The complicated relations 
Q],-erv€d by Coehn \lo^. cit.) are thus explained. 

Ic is possible that the deviation of the nitric oxide equilibrium 
ironi the position calculated thermochemically is due to the photo- 
(liciJiioal action between nitrogen and ozone, the latter being formed 
I'roiu oxygen by the ultraviolet rays, as, for example, in the experi- 
,),ouls of Fischer and Hene (this vol., ii, 317). T. S. P. 

Absorption of the Ultraviolet Rays by Acetylene. Victor 
ITexiu and Marc FjANDau (C'owp/. rend., 1913, 156, G97 — 699). — A 
study of ultraviolet absorption spectra of acetylene, first, in a 
state at the ordinary temperature, under a pressure of 
one tenth to one atmosphere, using a thickness of 40 cm, of gas, 
and secondly in alcoholic solution. In the first case there are three 
distinct groups of bands. The first extends from X3157 to 2880; 
iho second beginning to appear at y\ 29G0, and being most- marked 
liptween \ 2800 and 2500; the third extends from -\ 2327‘5 to 
J236"l, and is in turn capable of resolution into a series of very 
fine bands. Between .\ 2500 and 2327*5 acetylene in the gaseous 
state under the given conditions shows no sensible absorption, In 
filcoholic solution acetylene presents only one very broad band, 
emnniencing at X 2850 and attaining a maximum at X 2631. The 
ultraviolet absorption by acetylene commences approximately at 
ilie region where the solar ultraviolet spectrum ends. W. G. 

The Inversion of Sucrose by Ultraviolet Rays. Daniki, 
BEinilEI.OT and JIknUY (iAUDEClION* (Coin}>L rend., 1913, 156, 
4G<S --ITO). — A resume of work already publislied (compare A., 
1910, ii, 813; 1912, i, 750, ii, 1120; this vol., i, 16, ii, 4), and a 
re[ily to Bierry, Henri, and Ranc (this vol, ii, 4). W. G. 

A Tjcevulose Actiuometer for Ultraviolet Rays. Influence 
of Concentration on the Rate of Photochemical Action. 
Danitl 13i:rtui:l<)T and Hknhy O.audecuox (('oinpt. rend.. 1913, 156, 
70" — 710). — A 10 per cent, aqueous solution of lavulose can be 
used to give a direct measure of the intensity of the radiation, 
ihe voUuiie of the gas evolved being directly proportional to tho 
lime fur any given radiation, and inversely proportional to the 
(■hsluiK-e)-^ -h Further, for dilute solutions (4*5 to 18 grams per 
htroi the velocitv of the reaction is proportional to the concentra- 
lioii. wliilst for strong solutions (720 ro 1080 grams per litre) it is 
Toiislant and independent of tlio couceutratioii. These facts are 
best explained on the hypothesis that the velocity of reaction is 
proportional to the ouantitv of light absorbed per unit of time. 

W. G. 

The Most Recent Value for the Atomic Weight of Radium. 
Stetax Mkyku {rhqgihd. ZeiUeh.. 1913, 14. 124 — 125', — Hdnigsclimid 
Inis verified his atomic-wcighi value. 225*97, found from 
du’ flrlerniiiiations for radium chloride by determinations for 
Tiuluiin bvTTiide, and, in common with ITascliek, shown hy spectro- 
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Roopic tests Uiat not more than 0’004% of hariuin can he nf 
Theoretical grounds can be adduced for the value 22G. Vn-.n-, 

magnetic deviation experiments and the value of the faradav, it 
can he deduced that the atomic mass of the o-particle \s 3 ? (,j. 
a.o smaller than tliafc. of liclium. Subtracting five times s 
from 22G gives 207-0, agreeing with the atomic weight of I,;,,] 
This suggests an error in the determinatian of the atomic wt 
of helium, but the possibility is referred to that lielium ami tliH 
a-partiele mnv rc|)resenl " non-separable " elements (Soddy). TIk- 
value ;>-8, liowever, makes the atomic wciglit- of uranium 237-4 hnirnii 
of 23S-0. and until the comjdex (UI ---Uri j-UX u- UY) has la-en 
further studied, arguments from the atomic weight of uraiiimn nij. 
iudeliiiite. There is no ground for doubting the value 226-(i ini- 
the atomic weight of radium or the purity of the Intcrnrdiunh 
Standard (Marckwald, A., 1912, ii, 323). F. S, 

Revision of the Atomic Weight of Radium by Analysis of 
Radium Bromide. C)tto lluNncscjiMin (Monn/^h., 11)13. 34. 
033 — 300). — The material winch had given the value, Ra = 22.V0u, 
liy analysis of the chloride (A., 1912,' ii, 523) was converted iiiid 
bl-omirle and fractionally crystallised thirty times. Xo change of 
atomic weiLdd occuvrod tluring tlic process. Very full details jin.- 
given of tile analytical opcialions. Six analyses, with neaily a 
gram of radium bromide, in whioli the ratio RaBr./AgBr was dotor- 
mined gave the mean value Ra = 22o'9G, witli a mean variaiiou in 
the separate c.\))f‘rimenls of O’Ol, and a mean error of 1 in •iTOtiii 
of the weight of the radium bromide. Two analyses in which the 
ratio Ral>iu/Ag was found, gave in both cases Ra — 225-97. Tlit: 
purest preparations of bromide dkl not show the barium line 4 ^>.j I T 
and were nhsolutely free fro»n barium so far as spectroscopic test 
revealed. It is calculated that- not- more than 0‘00'1% of barimii 
could liave been present. 

'riic re?ul(< of Whytbiw-Crny and Ramsay (A., 1912, ii. 413) aii* 
criliclsed in detail, and corrected for a constant error in the rcihic- 
tion of liie weights to a vacuum. Tlieir moan value rccah ulaici] 
slionld be 22'b26. with a mean error of +0-21. 

Two (kterniiiiations bv their iiieLltod. converting the bromide iiiio 
the chiori'le bv healing in liydrogen cliloride, the second with nwuly 
a gram of radium bromide, gave th.e value Ra — 225-9-1. 

ft is estimated that tlie iieat- generated by tlie radium cnmp{)iiiu]> 
mav raise the atomic weight by 0-01. Sevoiitccn analyses of radimn 
cliloride and bromide bv two independent methods, in whicli tlv' 
extreme values are included between 22.')‘99 and 225'93, give tlio 
final value 225-97 lOT'SS ; C'l— 35'45ij Br=(9'91Gl. Hie 

mean departure from the mean is ±0'012. 1. >• 

The Purity of the International Radium Standard. Ini^uai 
II.As<-iii:i\ ;iiid Otki 1Iuxj<;>ciimiii { 1 fi I 5. 34, 3.' ) - -',, 1 , ) — 

ilv means of a large Rowland gralliig. radius of cnr\Mtnre 1' 
with 72.000 lines at 2b.0(,’u lo ilie inch, the spectrum in the mcch 
bourhood of 4500 A. units was examined of the puiest i;nl;u!!i 
bromide used in the atomic w-'ight dctoiminatiniis I in I'ci'm!:.' 
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;il, .tract), and of tlic inoUicr liquors, iu wliiclj all the impurities 
jii the material, which was that employed in the atoniie-weiglit deter- 
jiiinatiens on the chloride (A., 1912, ii, 523), had bccMi accumulated 
jijif'i' twenty-five crystallisations of the bromide. A rod of eleetro- 
Ivlic copper which was completely free from liariiini was used for 
j 1((‘ electrode. The rod was 7 mm. tliirk and ]irovi<'!ci'l with 
ni'ooves, and one drop of the purest bromide solution containing 
ij j.j nig. of radium (iiietMl) was tested wiili a powerful spark 
Ji^diarge. No trice of the barium lino, 4554-2-.1, was seen in tlio 
pjiotog'rapli. On a new electrode, a drop of a barium solution of 
sironglh 0-1% of the radium solution previously tested, showed this 
lino faintly but clearly. 

The mother Jiqtiors containing 75 mg. of radium iiromide were 
lifted as in tlio lirst case, a drop containing 0'25 jng. of radium 
(meial) being employed. The barium lino wa.s phiinlv vUible. Addi- 
tion of 0T% barium iucn-asial the iiiicasiry ot tlie line four times. 
I)' the original barium content of the moiliev liquors i.s taken as 
ifitV'.'. it follows that tltc original chloride, out of which tlnv 
.Vustriaii slaiidards liavc br-m jircp.ived, does not conl.ain more titan 
(ViHil't.. and tiie radium bromide used in ilif nnal atomic-weight 
c'timaf ions, not jsioro than <rH02 '', of barium. This can make no 
appreciable difference iu the values found. A similar degree of 
purilv can be assumed for llie Inleruatioiial radium standard as 
lor the Austrian standards, and for the bariimi to cause any error 
ill tlio radioactive tletermination«, methods a hundred time-s inore 
sensitive than tlie present must eruployerh F, S. 

Heating Effect of Radium and its Emanation 
hrriiKKFimn and 11. IbmiNMtN- .1/'/-/. It'!/!, fvil. 25, .312 — .‘hlOi. 
---The Ijeating cfiect of any a-ray would nor bo n measure of ill© 
eu-'vgv of tlic e.xpelh'd a pariicle ii'ilio o iuriiiT- hst energv before 
rs'aping frotii the atom. IT^perinieui/ on the di^lribuiioii of the 
ii'uiiing pfTccI among th.e CMiaiiai icur and it.' lirst throe prodneta 
wi'vo matle to sec if the ob>.-!vfd ctin.-.'Ujii of heal agreed willi ihfii 
/aliulati'd from ilie energy of tl:e radiations e.vPcllcd. and also to 
d-'tennine the licating etiecf of tl’.e /3 ami ‘ iav'=. The relative 
lairulated Inuuing eitecls of the tmtanaiioii. radium-.l and -t\ 2S’S, 
ee'O, and -Urd , liL'i'cc with liu- t.l.<i-rved values. tl'T 31. and -iO'c, 
hut as tliC /5-ra\> of radiiiii;-/> arc im-ludcii in the results lor 
radiutn-7'. it. follows that the ]ic!rcniagc fc-r this number should 
];avr‘ l>ceii aboni 12‘d iimfca<l of -h.''3 The di'Torencc i' small, hut 
It tnav ]')rovc to be siginhcau.t. 3'h.c l;-.;iTing eliCct of one curie of 
{'urtnatioTi am.l its ju-odiicts. in tcrnis of the Vienna standard, is 
h'.'h’t gram-calories ]'er hour, wln-n nuu'e than '.I' U of the energy 
ef the 0-ravs is iiichidcil. I*niler these conditions 92'2 calories are 
rslirnntcd to be due to a-ravs. J’2 to d rays, and fl In y-rays. The 
I'llal heating ciToct- of 1 gram of ra.dnuii is otimated to be 131'i 
calmics ))er liour. nni<h‘ no as follows; 2.>'1 due to c-iaiys ol 
r'idj’.im-,! . to (lie a-ravs cf th.e eriiaiiati-ou. 3!''5 to the a vavr- of 

radium-.l ! to tlie a rav'. IT t-i i).'.' p rays, and ih ! to tlie 
'a' rad’u; -’ // and (\ ^ 
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Decomposition of Water by a-Rays. William Buanr aini 
Otto St iiKCKii {Compt. rend., 1913, 156, 466 — 467*). — A study of 0 ,^ 
(Iccoiiiposition of Avat-er in the solid, liquid, and gaseous stat^ l)v 
a-rays, care being taken to avoid excess of water, to have it in ;i'; 
thin a layer as possible, and to remove the gaseous products from il,f 
radiation as soon aa formed. With ice at —183*^, hydrogen and 
oxygen arc obtained in the proportion of 2:1 by volume. With 
Avater, the hydrogen is at first in excess, due to the formation of 
hydrogen peroxide, this in its turn being decomposed, and givijirr 
oxygen in excess. With Avater vapour, the hydrogen is largely in 
excess, and may amount to 50% of the total volume of gas liberated, 

A radiation, capable of producing an ionisation current of unf' 
ampere in air, decomposes water, giving 0*1594 c.c. hydrogen and 
0 0797 c.c. oxygen per second, these amounts being of the same' 
order as those obtained by the electrolysis of Avater at 15°. W. G. 

The ,5-Rays of Radium />, -C, -D, -A'. Jean Hanysz (Xe IUkUvui. 
1913, 10, 4 — 6). — -The experiments before carried out with tbin- 
Avalled glass tubes of radium emanation (A., 1912, ii, 219, 220) 
have been repeated Avith thin wires of silver and platinum rmido 
active in the emanation. Tliere Avas no difference in the results, but 
the photographs Avith the glass tubes are iiuich superior in sliarji 
ness. Tables are given of the character, value of Up, A'elocity, cUid 
energy of twenty-seven groups of )3-rays from radiunv,^ and -C, and 
of live groups from racliuin-/> and *7^'. These results are corrected 
for slight retardation of the /3-rays in passage through the walU 
of the tube. Some of the original photograplis are reproduced, 

F. S, 

The Penetrating Power of the y-Rays of Radiunv^'. 
Ali'xasder S. llrsf*i:ix {/’roc. liov. Soc.. 1913, J, 88. 75 — 82),— 
Experiments were carried out with 300 millicuries of radium cmniiii' 
tiou in the attempt to detect llie ]n'escnce of u radialiuu rnoiv. 
penetrating than the y-rays of radiiim-6' after pa.ssage through grcHt 
tliickiiessesof mercury. With from 1 to 22‘0 cm. oi mercury tlie v-ri!y> 
are absorbed strictly according to an oxtioiioutial law, and over tlm 
range are reduced in intensity from 3*6x10'’ to 1. The value of 
fx UJ is 4*38 X 10“-(om.)-h This value is practically the same as ilia' 
jirevioiisly found for lead OA’cr the range from 2 to 22 cm., nainelv, 
4-37 X K.)-- (A.,. 1909, ii, 851). Ii. is calculated that aflor passage 
throuL'h 28'5 cm. of ii.croiiry the -. rays unabsorhed from 10 (:raiiis 
of radium would produce an effect less than 5 per cent, of ilic 
natural leal;. Jf anv ionising radiation exists more penetraliiig 
tlian tlie y-rays, its intensity must l)e less than 2 x 10 of the iiiiii'il 
y-rays, F. S. 

The Chemical Action of Penetrating Radium Rays. V 
Influence of Penetrating Rays on Sterilised Aqueous Sucrose 
Solutions. Anton K \ih.\\ {Moiiuldi., 1913, 34, 350 — 3'4. Cmn|i;iiv 
this voL, ii, 8). — Normal sucrose solutions were sterilised by long 
heating at 100°, and subjected to the action of llio pciictrntiiig 
* and /.• U"Ainin, 10, 3!i- 10. 



GENERAL AND PHYSICAL CHEMISTRY. 


li. 271 


javs of radium, in closed flaslcs in the absence of light, for several 
iiioiithSj blank experiments without the radium being also per- 
Formation of acid and a decrease in the rotation still took 
phur- iu the solutions after sterilisation, althoiigli it is inucli smaller 
IliiUi in uiisterilised solutions, rather less elTcct being produced after 
,ir ,)0 hours’ exposure to the rays than formerly after 500 to 700 
The acid so produced must bo relatively feebly dissociated, 
haf its quantity is completely sufficient to account for the loss of 
rotatory power of the sucrose, through the inver-ioii brought about 
\)V the" hydrogen ion. The solutions, after exposure to the rays, 
]'',Uicc Fehling’s solution, and the amount of invert sugar present, 
so determined, agrees approximately with that calculated from 
Jiie decrease of rotatory power. F. S. 

Theory of the Concentration Variations in Radioactive 
Solutions. Foon von Souwkidlkk %o.ihch.. llUd. 14, 

j 9 s •jOO). — The mathematical theory of the von Schweidler varia- 

tion in the emission of rnys from a radioactive solution is con- 
sidered in which the instanlaueous coucenlratioii also undergoe.s a 
probability variation. Experimental coinpUcatioiis, for example, 
when only a small part of the total radiation is for various causes 
observed by tho observer, do nut affect the general character of the 
rci^iilts to be expected, as regards tho relative magnitude of the 
variations and the law of distribution of the rays in time. 

F, S. 

The Solubility of Radium Emanation in Water as Re- 
gards its Dependence on the Temperature. Kofler 

[MonniRh., 1013, 34, 380—400. L'oii.pHre A,, 1908, ii, 80}.— The 
following results have been obtained, showing the variation of tho 
solubility of radium emanation in water with temperature; 

•l',,,i:..’T;jiiirr o-.v 17T>- yr. W O'V 7r f'J ST 

0-r)‘J0 O'l'Jl O'i:;-' 0-1-J7 OilU OTll i.i'lll OUCS 

Both the solubility and the change of solubility with temperature 
decrease with increase of tempprature. It is shown that the por- 
viMitage change of soinhilily between 0" and IS^ for a large number 
uf eases increases with the molecular weight of the gas. It is 7% 
foi'heliuni, 33^o for argon, and -19 .o fur tlio radium emanaiioii. 
Above 70- the solubility'changes so little that it may be considered 
practically constant, but no evidence of a niitumuin solubility, as 
in the case of hydrogen and helium, was ohtained. The solubility 
of gases gcimrally is discussed. F. S. 

A Relation between Ionisation by Cathode Rays and 
Certain Cht-mical Effects. M. -Lven' JW, Ibid, [nj. 25. 

— The investigatioii is ooncerned witli the proportion of 
ihi' i-heuiical action of the cathcnle- rays due to direct action, a^ 
uM;j)o-^cd by Schmidt (A., 1002, ii, 23i b of the uegative^ charge 
iH'iUinlisiiig the positively cluirgcd ion and causing cliemictil dis- 
'ociatiun. ' A to thermal oircets, (^3} to the secondary action of tho 



ii. 272 


ABSTRACTS OF CFIEMICAL PAPERS. 


gases in tlio tnlic. In the case of yellow phosphorus, the 
transformation into the red variety is attended by rapid exlmustioji 
of the nitrogen in the tube. The mass of phosphorus so tran^. 
formed exceeds the amount that could be formed as a direct tlu rmal 
effect, assuming the energy of tho cathode rays to be quanlitaijvolv 
converted into heat, and when tho piiosplioriis is screened frnij, 
direct impact of the rays the transformation attended by absorption 
of gas stiH goes on. The absorption is proporti’onal to the f rjnjij. 
brinm ionisation of the nitrogen. The ionisation is inversely piopoi'. 
tioual to the kinetic energy of the cathode rays for a f- 

velocities from 2 92 to 4-76 (xlO^ cm. /sec.), and varies limnrlv 
with the pressure from 0*083 to 0*025 mm. But the total mimbd 
of active atoms or molecules in the gas is of a mncli higher 
than tlie number of ions. Most probably the absorption is not duo 
to the ions, but to an atomisiug effect of the rays, the active 
hfr'i ng monatomic nitrogen, and the nunibor of such molecules hein;; 
proportional to the ionisation of the gas. F. 8, ' 

Positive Ionisation Produced by Platinum and by Certain 
Salts when Heated. Fjunk Kokton {Ptoc. Roy. Soc., 1913. .1, 88, 
117 — 146. Compare A., 1910, ii, 176).— Tlie thermionic ciirieut^. 
resulting frojii tlie emissiou of positive ions by lieatecl plaliiuni;, 
ahuuiniuju pho>phate, sodium phosphate, and sodinm pyroplioj- 
phate. have been investigated at 1080'^ and 1100*^. 

In the case of platinum and pure aluminium phosphate, t]:n 
initial thermionic emission doorcases very rapidly with time, ur.d 
after a few* hours becomes extremely small. With sodium pho,=:p)iai,ff 
tlie emission iiicrea.ses at first, this stage being followed by oiir in 
which the effect slowly decreases, but even after many ]m:>' 
healing a very considerable thermionic current is obtained witii ilni? 
substance. 

The view is put forward lhat the positive ionisation exliiliiicd liv 
platinum (and bv metals geiierally) is largely due to the 
of absorbed gases, but tliat in the cas(‘ of sodium ]jho-S|'haU; 
('onsideral)lc jjari of the effect is due to tho emission of posiiivE-iy 
charged sodium atoms. This view is discussed in reference tn tl - 
observations of other workers on the ionic emissive power of lie/cf'd 
sub.«tance?. II. IM. 1). 

Ionisation Produced by Heated Salts. CE[ARr-K.s 
iJ'hil. I9l‘h L'i]- 25. 37b — 3S9). — An exaniitiat’on lia-i i.tyu 

made of the ions which are eniiltcd by cadmium iodii.lc wlicn tli’? 
substance is heated out of contact with metal. The niisorvalio:;- 
show that both |)osilive and negative ions are einilicd by tin.' si'i- 
Tinder these circuiTutanccs. The initial ctnission oon.sist'v ^ 
e.xclusivelv of negative ions, Init wlien the temperature ]s nnui- 
tained for some lime at to .V'')- the ])ositive i()ni'a!;i'ii 

incre.asos. reaches a. maxinuim. and then gradually diminishrs: tl;e 
negative ionisation, on the other hand, falls awav <'oiil inuouslv. l'i 
addition tc llic emission of inns from the iieated sail, it, is 
liial tlie observed ionisation mu.sl be partly dun to iin/isaf i'-n 
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,|[i. \,ij>uur. This may arise from tli6 action of the \'<ipc>ur on tlio 
u'odes, or it may bo a volume ionisatiou, or po.ssibly is a coni- 
of the two effects. The distilled salt is less active than 
undistilkd, and successive distillations arc found to exhibit 
j;i,,>rnatioas in their power of emitting positive and negative ions. 
I'jir'j-c distillations, which give rise to a comparatively large nei^ativo 
iii(>;;tiionic current, exhibit a small positive emission and vice versa. 
Tlie hif't that continued distillation leads to a diminution in the 
n(-ra‘nfage of iodine in the substance, and that iodine itself exhibits 
lorimlion effects of a similar kind seems to .show that the negative 
observed with cadmium iodide is largelv due to the 
,,^.o;)tive constituent. ‘ H. K. D. 

Separation of Corpuscles in Chemical Reactions. SenAsriAX 
,M,T\natar and E. JJuimsKU {J. llusi. I'h/s. Soc., 1U13. 45, 

lmnier.sion of a charged conductor connected with an 
('loeirescope into the gas evolved during the catalytic decomposition 
oi jiydrogeii peroxide by platinum-black sliuw.s tlio gas to be 
ifLron;.'iy ionised. A thin aluminium plate placed under tlic base of 
tlie glass vessel retards the loss of charge. Similar experiments were 
p.ho made on the oxidation of sodium sulphite or aiscnic trio.xide 
Iw hvdrogeii peroxide solution. 

'Tlio results do not allow of any dcilniio statement concerning the 
cpnse of the ionisation observed. T, ]J. P. 

A New Method for Concentrating Polonium. Pkitz Pa.nktii 
( .)/(' / cdrt'/r , Ibl:’. 34, 4U1 — Pure [iol')iiHuti. f< rriied from rtdio- 
kad, may bo obtained as well by the electrolysis of lead nitrate as 
lead acetate solution. Avhen tlic volrage and acid concentration are 
•i.ich that lead is no longer deposited on the cathode. Poloniuni 
di!ru<c> either not at all or only in extremely minute amoinit 
ilii'oiigh animal bladders or ])arclimcut paper. aii<l mav be separated 
ti'diii lead and radio-lead by this method. I>v diaivsing a solution 
ut' ra<lio-le-.d through thin parchment paper it niav be obtained 
pine: icaliv Irce from polonium, which remains beliiinl in the cell. 

F. S, 

Sjilability of the Active Deposit of Thorium in Various 
Solvents. Chahles FiiKnEHiOK IIooi.ey d'h-l. JMy., lOUb [vi] 25, 
.'lii'l- dd^).- -Water, solutions uf salts, hvilroxides, and acids always 
dissolve iliarium-/f in relalivclv laruu-r ainouiit than tlioiiuin-('. 
f’>pC‘c!.i]Iv ill the case of short troatmcnls. Roiling water for lificon 
"liinue.s dissolves about do",., and for an hour : porassiuiii iodu<.le 
^:-liiu,oii dis.solves the de[)osil. about twice as fast as water; dilute 
'■'('ids dis^t,^lve it niiu-h more raj-ully. ()r*ianic .folvents dissolve :t at 
U'.c Slide rate as w.atcr, but tliorinin f i.' dissolved more easily lliaii 
iijuiiiiin-A', tlie- latter bein<: insoluble in carbon disidpliide and 
ii f'tliyK’iie iodide, which disscdvcil some I'O '... of the tiioriuiuC’ in 
tf'ii iiiinules. Uen'/.cne, bromolorm. cic., behaved very siniilnr’y. bm. 
llie flioriuin /j was slightly soluble. F- 
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The Chemical Properties and Relative Activities of the 
Radio-products of Thorium. Heiirekt N. McCoy and 
H. Viol {Phil, 1913, [vi], 25, 333 359). The results (,f 

experiments on the chemical nature of the various thorium products 
agree with the known behaviour of these substances. Meso. 
thorium-ll is separated from thorium by hydrogen peroxidf^ at 
G0° or and is left in the solution. It is carried down by a 
precipitate of barium sulphate in slightly add solution. In ab>(nc(; 
of thorium, radiothorium is partly precipitated with barium 
sulphate in acid solution, up to o0%, and to about by incrrurir 
or lead suljdiide. Very numerous other reactions are given conliirn. 
iiig previous knowledge. 

A comparison of the a-aolivities of thorium-7/, -C, and -D v.hlj 
that of thorium--!', emanation and -A, gave the ratio of the lirst 
to the second as 0 - 427 . The piroducts of radiolborium are 5-23 tlincs 
as active as radiothorium itself. A redeterminatiou of the raiisrc 
of the a-paiticles of thorium- .V gave the value d’l cm. (of air at 
0'^ and 7G cm.), instead of 5-7 cm. as previously found. _ The imw 
value agrees with what is to be expected from the period of ilio 
substance. The values foutid for the activities of the various 
groups of products are in excellent agreement with the theorctioal 
law that the total ionisation pro.luced by an a-particle is propor- 
tional to the two-thirds power of its r.angc. The following i? ilif> 
distribution of the a-activitv among Ihe separate products: Tli. 
lT4‘o; Ra-Tii. 14-4%; TIu.V; loA'V,; Th Em., Th-.-l, ISC- 

Th-6'. 22-0%, as calculated from this relation, and in agreement 
with the determined values. 

Tables of Radioactive Constants. Leon Kolowk.^t {L». HuAhn\ 
1913. 10, 1—4).— These tables are similar to those published in 
former years, and give the present knowledge with regard to tlw 
radio-elements, their periods, and radiations, together with parti- 
culars of the physical constants of the latter, and some other datii 
relative to radioactivity. 


Periodic System and Radio-elements. Alexanokh fe. Hlsseil 
{Chern. Xem, 1913, 107, 49— 52).— fho known rule as regiud' the 
change of family in the I’eriodic Table of an ekineut undcvgonig 
an a-rav change is modified and supplemented by a similar rule y iit 
regard "to the Aray changes. (1) Th© a-ray change results in p. 
product belonging to a family the number of xvhich is either two 
units greater or two units less than that of the parent. (2) Tlie 
;3-rav change or rayless change result? in a product th© number of 
which is either one unit greater or one unit less than that of the 
parent. Tables are given showing how well these rules arc obeyca 
in the three series. Branch products are not eonsideicd, 
Uranium-A is put intermediate between uranium*/ and -II, and a 
new member, uranium- X.-., in group of the table is predicted 
The recent results for radioactinium (Russell and Chadwick, 3 
Dec. 26th, 1912) are discussed. Radioactiiiium-7/, a new mriuher 
giving a- and Arays, is placed in group Y-1, and its pronuen, 
acLiiilum-X, in group IL4. The rules were obtained iiidepeudcntly 
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and are supported by, Fleck's results ou tlie eiietnical nature of 
ilie /inneinbers, tlie C'-members, radium-A', and niesotliorimn-7/ (see 
T, 1913, 103, 381). Y. S. 

Radio-elements and the Periodio Law. F«i:di;rk:k Soddy 
i\euJ5, 1913, 107, 97 — 99*). — Tbe known disinregivitiou sei'ie--', 
jiKiiiy of the members of which have recently been shown by Fleck 
f(, hi‘ non-scparabic from other elements (T., 1913, 103, 881), a^ree 
;vi[h the author s a-ray change rule and the corollary with regard 

ilie 0-Tiiy clmiige (Kussell, preceding abstract). The expulsion of 
ihr a-ray lowers the number of the group in tlie Periodic Table to 
^v]lich the radio-element belongs by two, and the expulsion of the 
^-ray increases the number of the group l^y one. Tins holds 
tl)roiighout the disintegrations, including the branch serie.s which 
coitiniencQ at the (7-memhers. Uio emanation.^ iu tlio zero group, 
which expel a-rays, furnish short-lived d-moMibcrs, which it is pre- 
dicted aro in the VI7f group in the place already occnpie/l by 
polonium. Fleck’s results (•■'or. cit.) are in accoial with the rules, 
and for the members tlie chemical uature of which cannot bo 
directly determined, owing to too short period of existence, it is 
predicted that the .-1 -members and the C"-mertibers are in group 
yiB, and will be non-scparable from jwlonium, whilst thorium-i!7, 
aclinium-Z), and the corresponding member in the radium aeries, 
railiiuri-C'^, are in the lll/i group, and should be non-sepurable from 
thallium. ^V]lenever a radio-element falls in a place iu a Periodic 
table occupied by another, it is chemically identical with, and non- 
scparable from, that element, independentiy of the atomic weight 
of the radio-element aud of the series in which it originates; thus, 
occupying tho place in the IV.I group already occupied by tliorium, 
[ire ionium, radiotliorium, radioactinium, and uranium- A', a group 
the members of wliicb vary in atomic weight by aliout 6 units, The 
unknown product of uranium-A' (group IV.-l) by a /8-ray change is 
called *' eka-tantalum,” and occupies a vacant place iu the table 
in the group VA, the heaviest member of the family known being 
tantalum. It should prove to be separable from tantalum. 
Actinium should also be separable from lanthanum. All the 
members expelling a-r.avs occupy even numbered groups, except tlio 
C'-members in group \B, ncm-separable from bismuth. These dis- 
integrate dually, in one mode a. /8-rav change preceding, and in the 
other mode following an a-ra-v change. It is sugitested that cka- 
tantalun/ may disintegrate similarly, iu one mode- a rayless change 
producing uranium-7/ (group YLU, and in the other an a-ray 
change producing .actinium (group ilL-l ). Evidence is given of an 
excessively iniiuUe growth of actinium over a term of years from tho 
old preparations of uranium- A* separated in 1909 from oO kilograms 
of iiranyl nitrate. 

Tlie six end-prodiicls all occnpv the place in irroup lYB occupied 
hy lead, aud the atomic weight of lead. 907-1. is iutermedialo 
between the calculated atomic weights 90b’0 and 908'”) of the main 
end-products of the uranium radium and the thorium disintegra- 
* aiidAiA/7. /'.mOWAo,-. K,<lJroa l:., 10, 



ii. 27() 


ABSTRACTS OP CHEMICAL PAPERS. 


lion series. These ond-products should be non-separable from lead 
and lead may be a mixture of these end-products. 

In the case of thorium and ionium the two elements possess, su 
far as can be seen, identical spectra. A chart is given sliowiiv^ 
graphically the passage of the radio-elements from place to place 
llirough the Periodic Table. 

The prediction with regard to the non-separability of thorium /; 
and thallium lias since been confirmed by Fleck, who fimls 
that tlioriinn-/) can be quantitatively separated from the ]i- 
6^*menibers by precipitating in the solution potassium by means oi 
platinniii chloride. F. S. 

The Position of the Radio-elements in the Pei-iochc 
System, Kasimir Fajan.s {Phnsiha-l. Zeilsth., IDlfi, 14. i;3G — M2' 
Soddy's a-ray change rule, tliat the position of the radio-clement 
changes into tlie next group but one from right to left iu the hmi. 
zontal row of the periodic system, is shown to be general. In the 
same way the ^-ray change in general causes a change of one frojd 
left to right in the system. By the aid of these rules all the radio- 
elements can be placed without uncertainly in the Periodic Table-, 
Tu all properties the disposition of the elements so obtained coirc- 
sponds wiih wliat is to be ex]»cctcd for the members of the last 
two horizontal rows of the periodic tabic, wliich shows that those 
two rows are the expression of the law of change of the elements. 

The only dilficulty in the application of the a-ray rule is in tlio 
change of the alkaline-earth elements, as radium, into the emaiici- 
tions, which occurs with expulsion of both a- and /S-rays. From tlio 
rules, mesothorium-7/ is placed in the third group, and radiuin-/; 
in the fifth. The short-lived 6'^-mcmbers come into the sixth group. 
The change from radium-. I to lead is written VT, IV, V, VI, IV, 
V, VI, IV, which is analogous to the change of uranium-/ into 
ionuini. VI, IV, V(r). VI, IVh The unknown fifth group membe-r 
is regarded as a short-lived element intermediate between 
nranium-.V .md nranium-//, which is supported by the fact that 
uranium- A* gives two tyjies of /B-ravs, one very hard, such as would 
be given by a sJiort-lived element. The members Ka-Cb' Tli-7A and 
Ac-/) are placed in the third group with thallium. 

The remarkable fact shown by the table so constructed is tb-it 
]dac-es which elsewhere iu the Periodic Table contain only one 
eleineut here contain several, in some cases six. All the eleim-nts 
of one 'group, with atomic weights ditlcriug from one anotlier by 
two units, are so completely similar that it has not been possible to 
separat-e them by chemical or erystallisaiiou methods, aiid a mixture 
of such elements, separated from a 7iiineral, behaves cheinically 
as one element. The atomic weight found for such a coinple.K 
element would be nearest la tliat member with the longest prrio l 
of life, and therefore jrresent in the greatest quaiilily. It is .siir- 
gested that thallium is formed in au a-ray change, from bisinurl!, 
itself regarded as the ])roduct of ‘‘thorium-//^ " in a /3-ray cluuig*'. 

Tlie discrepanev lietween tlic atomi<^ weight of h'ad, ‘JOT’l, arid 
that of the eml-product of tho uraniura series, ’JtiG'o, would be 
* aiid iiC /iVe/oort. I'JIS, 10, Gl- • ti.». 
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„,,]ained if common lead were a mixture of the latter and 
■ , hurium J., which J5 the product of ihorium-C', and must he very 
jilii'.iar to lead. ^ 


■J!,e question of the origin of actinium is discussed, and two 
,,„,ul,le alternatives are considered. The results tlirow much new 
liji i on many questions arising out of the Periodic Law. P. g. 


Radioactive Changes and the Periodic System of the 
Elements. Kaslyiir Kaj.yxs (/,V, lyl.i, 46, Lee, 

,o,itams a fuller account of Ihe author's views (preceding abstract), 
u IS |ivobablB that what holds good aiuoiig tlie radio-elenieuts applies 
III other parts of the Periodic Table, and that elciiieiits there 
inay also be mixtures of uiiscparable groups or elements Tlie 
|,„siiirjti of Uie rare-earth elements in the I’eriodic Table i.s il'iscussed 
a, Iciigth. It IS supposed that tlic.se elements mav lie in process 
„t rmitinuous change with loss of hvdrosen, nehiilimti, or proto- 
llunniie atoms rather tlian of helium. Ihiinalum appears as the 
jwiviit of the rare-earth group and columhium of vttrium. The 
aiioimilies in the Periodic Table, siicli a.s tellurium .iiul iodine, are 
lilsti referred to. r *0 


ifome Relations between the Radio-elements giving 
a- Raya, Kiciiahj) Swinni- Iifi.'l, 14, 1 

Tin? ti.'^periincntal v.aluos for the velocity of tho a-oartides found 
l.y Origer and Nnllall arc com|.an.d with the values calculated 
iroiii the periods of tlie elements producing them accordiivr to tho 
liiree relations proposed l)y Geiger ami Xuiiall, .Swinno am.UVilson, 
and it. is sliowu that all three I'ormuhe sliow nearlv ofiiiallv food 
ai:reernenfc with the observed values. From the author's formula 
;! Ciiii bo deduced that the diliei’riice between the initial velocity 
c[‘ t!ie o-ray uiember of om: series and that of the aiialogou.s member 
111 another series is approximalcly constant for the" two series. 
Kx|ircssinf ihis^dilierem-e as A/'a for ihe radium and thorium, and 
Ai',, for the radhun and actiniuin series resneeiivelv, ihe value.s of 
iKesc (WO (■onstants are n-13 and -U-l!i.i t, x by* cm. sec.i. The calcu- 
l.Ufd value for the velocity of the a-ray of tlie unknown (.'^-member 
of actinium is 2'27. 

ilu' disintegratjori constants of analofous a-rav-fiving member.? 
of iiifierent series stand in constant ratio to one another. Tlie 
Icicai'ithin of this ratio between the radium and actinium series is 
lex 10"*’ and between the radium and the thorium series 
4’SxlO-5. pp S. 


A Relation between the Kind of Radioactive Change and the 
Electrocbemical Behaviour of the Resulting Radio-element 
Fyj \xs {ritimhd. Zo.xUch.. b'lo. 14, 131 — loO ). — Two rules 
ail’ jiniposcd, and shown to be followed in all cases where they can 
I’c tested : 

(1) An a ray change gives a product more electropositive than 
[laivnt substance. 

* ami U IladlKni, I'Jlo, 10. .^7— tiU. 


V'll.. CIV. ii. 
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• (2) A ^-ray change gives a product more electronegative than rlie 
parent substance. ^ 

The rule with regard to the ;3-ray change is considered to 1 ; f.ly 
also to rayless changes, and /J-rays of very low velocity, not yet 
detected, may he supposed to he emitted in these cases also, '['h^ 
three disintegration series are discussed in detail in so far as dsns 
is evidence of the electrochemical character of the members. 

It is assumed that uraniuin-X is intermediate between urainini)/ 
and -II, which then conform to the rules. The change of rs.io.m, 
and of thorium- A', in which both o- and ^-rays are emitted, is -u|, 
posed to be complex, an alkali-metal first- resulting as the proilii i „f 
the o-ray cliange, which then in a subsequent (3-cliauge suffers loiijf. 
formation into the much more “ noble " emaiialioiis. It is pre<li< tsil 
that radium C' should be nobler than radium-C or -II. Such si.oiple 
relations, the change .'n the character of tlie atom being analoroiis 
to electrocliemical clianges, are very unexpected, for it has [ilivnys 
been considered that these atomic changes are concerned vitli 
regions of the atomic structure quite different to those conditioning 
chemical changes. 


The Radioactivity of the Mineral Springs of Tyrol. IV. 
Max Ramiikrger and Kaul KkCse {Monntsh., 1913, 34, 40:i ■ If;], 
Compare A., 1911, ii, 1049).— Tables are given of the amount oi 
radium emanation of numerous Tyrolese springs in Mache units, 
together with particulars of the locality, tlic kind of rock in wliicli 
the spring occurs, and its temperatuio. 

R. Grengg contriitutes the results of a petrographic studv oi 
the rocks. Tiro decay curves of the active deposit from tho iron 
spring of Bad Ratios and the strongly active potable walcr 01 ' 
Schrelberhof in Tscherms are shown, and are in agreement witli 
that duo to radium. ^ ^ 


Electrical and Chemical Effects of the Explosion of Azo- 
imide. Paci. J. Kirkbv and J amks E. Marsh (/Voc. Hoy. .Soc.. 191S. 
A, 88, 90—99). — Measurements have been made of the quantity cl 
electricity which is set free when azoimidc is exploded by the pasiago 
of an electric spark through the vapour contained in a vessel proTide-i 
with electrodes which were connected in series with a bnllhtii 
galvanometer and a potential difference of about 100 volts, 'im 
galvanometer readings show that the number of ions set fiee n 
exceedingly small in comparison with the number of moleculci 
decomposed in the explosion. The ratio was always less than 1 to 
100,000, and this seems to indicate that dissociated atoms do not m 
general carry electrostatic charges. It is supposed that the forma- 
tion of the ions is due to those impacts between tlio dissonateil 
atoms which occur under specially favourable conditions, amoiicft 
which a relatively high velocity is probably the most impurtaiit. 
Except under these circumstances, the combination of the dissociatf, 

atoms takes place Avithout the production of ions. , 1 t ' 

From experiments at different pressures it was found tha , uia 
azoiinide could not be exploded when tlio pressure was less tlwn 
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10 nun. In the case of pure azoimide this limiting pressure 
^vnuld probably be smaller. The value of the limiting pressure is 
smaller than that obtained in previous experiments with 
fl . irolytic gas, for which 80 mm. was observed as tiie lower limit. 

1 0 drying the gas it was observed that azoimide is very readily 
;pi orbed by phosphoric acid, although no change in volume occur-s 
!1 fresh phosphoric oxide is employed as di ving agent. After the 
fxi.insion experiments, copper azoimide was'fouiid° to he pre.sent 
in ilie gold-plated brass explosion vessel, .and it is shown that this 
is piobably formed in the actual explosion, tlie dissociated Kg-group 
l„.,ng driven through the layer of gold Into the brass as a conso- 
qn. nce of the forces developed in the molecular disruption. 

H. M. D. 

Duration of Luminosity of Electric Discharge in Gases 
and Vapours. (Hon.) Roukrt .'Stkcit (I'roc. n„y. ,s'oc., JUi:i, 
,1, 88, 110— 117).— Some e-xperinients are described, which show 
dial the luminosity accompanying tlie elctdrical discharge persists 
for an appreciable period after the cessation of the discharge. This 
is not only the case for discharge through vapours of metals and 
Iion-inetals, hut can bo observed when the discharge takes place 
through gases such as hydrogen, oxygen, carbon dioxide, and air 
between non-volatile electrodes. The luminosity gradually fades 
away when the discharge ceases, but there is iio immediate altera- 
tion ill tlie, spectrum, although a change may sometimes be observed 
in the later .stages in consequence of a difference in the rate of 
decay of the lines. The oflects in question, the duration of which is 
less than one-thousandth of a second, are quite distinct from the 
after-glow effects in nitrogen and in gaseous mi.xtures containing 
oxygen I'r hydrogen. H. M. D. 

Electrical Discharge in Helium and Neon. HmiiinaT E, 
Mai.sux [1^'t‘oc. iytif/ih. I'hil. ,hyc., IPl.'l, 17, y(l — 107), — Measui enjeiits 
have been made of the .sparking potentials in pure helium and neou 
at different pressures, the discharge taking place between piano 
aliuiiiiiiuiii electrodes, 1.3 mm. apart, Tlio minimum spark potential 
was found to he 184 volts lor helium and 200 volts for neon, the 
pressures corresponding with these minima being 2'4 and 2'8 mm. 
respectively. For pressures greater tlniii 10 mm, the relation 
between the spark jiotcntial and the pressure is represented 
gtapliically by .a straight line, the increa.se in the potential being 
iSU volts per cm, pressure in the case of helium and 22 volts per cm. 
for neon, 

Mitli a cathode of sodiuni-pota.ssiuin alfoy the minimum spark 
potential in neon is nc.ar to and not greater titan 143 volts, and 
the cathode fall anionnts to 8.3 volts. With aluinitiium electrodes 
which liave been rnii for a suliicientlv long time, the cathode fall 
IS -at most 1G4 volts for helium and 170 volts for neon. The cathode 
fall ill neon with cathodes of copper, c.arboii, magnesium, and 
cakium is .approximately 221, 217, lot), and 150 volts respectively. 

Illy elcc.rndes have been found to exliibit marked fatigue effects, 

Ifl — 2 
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and tlicse appear to be of two kinds, one representing a true 
and the other a reluctance to allow the current to start for a second 
time when one discharge has already taken place. 

In view of the brilliancy of the discharge through pure in on 
some iiieasureinents were juade of the efRcieucy of the negative i uw 
hut the data showed that the actual intensity of the light was v .kiI 
smaller than the estimated intensity. At pressures between 10 :inf| 
IG mm. the efficiency was raised to about 4 watts per caiidt' 1)^ 
making use of a sodium- potassiiuu electrode. 

The light emitted hy both helium and neon under the iiihin jici* 
of tlie disch.^rge pnnliices very marked pl\ysiological effects. Wh^D 
for instance, the light from a tube of about 01 candle power \vhs 
allowed to fall on the unprotected eyes for about fifteen seconds, it 
gave rise to a violent headache, followed by temporary blindinss, 
On this account it was necessary to wear dark brown glasses dm ini; 
the whole of the experiments. Similar effects have been noticed 
with argon, krypton, and xenon, and it is suggested that the pliciKt. 
menon may be connected with the fact that the spectra of tliose 
elements contain a comparatively small number of intensely bviirlit 
lines. H. 11. IJ, 

The Hall Effect. Johanxrs Koexigsrf.kcer and 0. Gottstkls- 
{Phy.vk'il. ZoAisch.^ Ihl.'h 14,232—207). — Evidence is brovight foi'WiUil 
to sliow that llie Hall effect can be accounted for on the basis of 
(he eleclrnn tlieory. lly reference to the data for grapliite, molvh- 
denito, and a silicon-iron alloy (containing 5“J% of iron), it is 
shown tliat the Hall effect changes with temperature to about tiie 
same e.xtent as the number of electrons. It is further found that 
the ratio of the Hall effect to (he specific resistance is of the same 
order of magnitude for metalloids, metals, and alloys, although tin? 
two quantities vary to the extent of 1 to ITO^ when tlie e-xtrejin? 
members of the composite group are compared. The behaviour of 
alloys, such as Oerman silver and constantun, suggest.*? that the low 
conductivity which they exhibit is not due to the smallness of tlie 
free path or the energy of the electrons, Init to the presence of a 
very small number of electrons.' TT. Jd. 1), 

The Changes in the Electrical Resistance of Wires wdiich 
have been Drawn and Subjected to Torsion, and also of 
Drawn andTwjsted Wires on Warming •. Gold, Silver, Copper, 
Nickel, and Iron. Euitz Ckkdner j>hys'ihd. Chfui-, r.d3. 

82, 4-37 — .503).- — The paper commences with a critical resunu' of 
the work which has been done on this subject. The cxperiiiiciital 
part of the paper consists in an account of (lie changes in the 
resistance of wires which have been warmed to definite tempeni- 
tures for measured periods of time. It is shown; (1) 'Flial tlie 
resistance of drawn wires of gold, silver, and copper falls at a 
constant temperature, and the rate of decrease is more rajiid tlie 
higher the temperature. After a time the resistance readies a 
constant minimum; on further increasing the tcm|)ercture after 
the iniiiimuin has been reached, an increase- in the resisldnoe take? 
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c; tor go d the increase commences at .'iOO^ and for silver and 
toPlier at. 4U0 . (2) On successively warming drawn wires for 

, iods of three niinutes and measuring the cold wires, it is shown 
,], ,1 a minimum specific resistance is obtained at a definite tem- 
,„Mturc, and that this minimum specific resistance is independent 
„1 die cross-section of the wire, hor goW the mininmm is found at 
IJ,:'; silver, 480“; and copper, 4r,0“ The temperature at which 
the mimmum occurs is the same as that at which tiie coarse 
vcn-vstallisation of the crystallite Ijegins, and so is (lie same as the 
temperature at which small crevices begin to be formed in the 
viris. which naturally cause an increase ni the resistance In tlio 
mim of nickel the minimum value of the specific resistance is 
ijlitsiiied at 550° and remains coiislant wliilst the temperature is 
i-iiised 300°, The minimum for iron wires is found at G()0°, and 
tills increasies on increasing tlie tomperaluro due to chemical 
cliiuiges in the substance of the wire. (3) Lamina? are [iroduccd on 
drawing a wire due to a jriovement of parallel crystallite surfaces, 
and at the same time an increase in the resistance is brought about! 
On warming such drawn wires to (he temperature of the’miniinuni 
resistance, the Iamiii.se arc destroyed and rc)i!aced hv an irregular, 
crystallite mass, and the resistance falls to its origiii'al value before 
, hawing. (4) On bending or subjecting a wire to a strong torsion 
the resist, anco of a wire i.s increased, ilue to the forniatioii' of small 
crevices ; tliis increased resist.ance is not changed hv warming, 
[.ii On lowering the temperature, tlic resistance, in the direction of 
the axis of a wire made U|i of lamin.T?, decreases more quickly than 
tlif resislaiico in the direction .at 90“ to the a.xis. (C) The greater 
.siUK'ific resistance of drawn wires is due to the orienting lamiine 
lying in the direction of their poorest conductivitv. and i.s appa- 
rently uninfluenced by the loosening of the crvstal.s.' (7) Pennaiient 
changes in the rcsistiiiicc only occur when tlicVo is a definite chance 
ill Ihe crystal struct tire. Tlie hypotliesis that on working metahs'a. 
now phase appears is shown to he incorrect. J. P. 8, 

The Theory of Electrolytic Ion.e, VI. The Conductivity 
of Pure Water. Kioii.ciin F, 0 I!r\z iZeiiseh. phnsihvl. Chnn.. 1913, 
82.0,12—020. 8ee.A., 1912, ii, .'L’:! and also fe-Ui-liril'l If. Xmist, 
lid:’, 270),- -Tlie author calculates the mohilhies of the hvdrogen 
im-j livdro.xyl iuiis at various tenqier.ituivs from moleeiilar kinetic 
I'liii'ideratioiis ; tlie values obtained are emnnared wirii these ohtiiiiieil 

I ifie Kohlrausch iiieasiiremenis. lx is shown tiial in everv case 

the Kohlrausch value is iiiiich larger tiian the calculated value, in 
maiiv cases the Kohlrausch value being more tliaii four times as large 
as tlie calculated. A tlieory of the migration of ions, resembling 
tile (irottlius theory, is then considered. Tit this case the jiassage 
of an ion is supposed to he partlv due to its own actual motion 
an, I partly due to colliding with an nndissociated molecule with 
wh.i'h it combines and sets free the corresponding ioil of the iindis- 
.WK'nited molecule. In this way part, of the distance, jiroportional 
In Ihe nuriher and di.a-meter of the undissociated molecules lying 
in the pat 1 1 covx'red at. an extremely high vclocitv. thus making 
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the apparent velocity much larger tkaii that calculated on 
molecular kinetic hypothesis. On comparing tho values obtaiiicd 
in this way with the experimental results, the former arc fouuj 
to be somewhat larger than the latter. Hypotheses are consich rcri 
which would slightly reduce the calculated values. J. y. ^ 

Conductivity, Dissociation, and Temperature-coefficientg 
of Conductivity of Certain Inorganic Salts in Aqui'oas 
Solution, as Conditioned by Temperature, Dilution, Hydra- 
rioD, and Hydrolysis. E. J. SHAEtFmi aod Harry C. Jonfs {Amer. 
CheiiK I'dlil, 49, 207 — 251>. Compare KostorJ find 

A., 1911, ii, 960; Winston and Jones, A., 1911, ii, 961; How, ml 
and Jones, this vol., ii, 11). — In continuation of earlier work, t on- 
ductivity measurements have been made at temperatures between 
0° and 65'^ of ammonium hydrogen sulphate, tetraethylamnionium 
iodide, ammonium sodium hydrogen phosphate, sodium chloride, 
chlorate, and perchlorate, disodium hydrogen phosphate, potas.si\iin 
chlorate, perchlorate, and phospha-te, calciuiu chloride, stroniium 
chloride, barium bromide and formate, magnesium chloride and 
sulphate, manganous chloride and nitrate, aluminium chloridt', 
uitiate, and sulphate, the violet forms of chromic chloride, nitrate, 
and sulphate, lead nitrate, nickel nitrate, copper ammonium 
sulphate, and uraiiyl sulphate. 

The results confirm the more important relations established bv 
tlie earlier work. The dissociation was found to decrea^ie witL 
rise of temperature in all cases except that of potassium phosphate, 

It has been found that the hydrolysis of chromium salts iiuTcases 
rapidly with rise of temperature, and that tlie liydrolytic products 
only slowly recombine as the solution cools. It follows, therefore, 
that in puriiving a chromic salt for conductivity experiments, it 
must not he healed to a higlier temperature than that- at whidi the 
conductivity is to be determined, since the dehydrolysis time factor 
persists for months. This precaution docs not appear to be 
nt'ces'ary in the case of other salts. 

It is shown that considerable error may be introduced into 
conductivity measurements unless the proper water corrections are 
applied. The purity of the air in the room must be the same when 
the water-cell is filled as when the solutions are prepared. Care 
should also he taken to ensure tliat the air is as free from impurities 
as possible. 

Tl’.e influence of hvdrai on, hydrolysis, and polymerisation in 
I'onductlvitv determinations is discussed, and it is pointed out tlint 
the Kohlrausch method is not suitable for measuring the dissocia- 
tion of highly polvmerised sulphates or for determining the disso- 
ciation of anv electrolvte which is both hvdrated and hydrolvscd. 

E.‘ G. 

Citrophosphat© Solutions. II. Electrical Conductivity of 
Aqueous Solutions of Citric Acid and Phosphoric Acid, 
I'ni) I’liATOLONCO (AnS. Ii. Acc'td. Linctii, 1919. [v], 22, i, Sh- SI'. 
Compare A., 1911, ii, 86.')). — The paper records the resiuH of cou- 
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(liuiivity measitrcmcnte of binary mixtures of citric acid with 
acidj arsenic acid, and hydrochloric add in ac^ueous 
.;,>l'.u!on. The curves present no abnormality^ and therefore show 
,10 < vidence of the existence of complex ions. R. V. S. 

Electrical Conductance of Non-aqueoua Solutions. Lkon 
^ iiiAW {J. Mysical Chern., 1913, 17 , 162— 1 76).— The con- 
(liicTivitiea of mSfcuric chloride, iodine, and lithium chloride in 
yt'donc, and of mercuric chloride and iodine in epichlorohydrin 
compared witli.'the dielectric constants of the purified solvents, 
'j'iic molecular conductivity of lithium chloride in acetone first 
nii aases, then decreases, and finally increases again on dilution. 

of the solutions examined approached a constant molecular 
conductivity at infinite dilution, so that the '' degree of dissocia- 
tion " could not be calculated. 

The dielectric constants of acetone and epichlorohydrin, accord- 
ing to Walden, are 2r0 and 26*0 respectively. Neglecting the 
question of ionic mobility, mercuric chloride "is in accord with 
Xernst’s hypothesis in having a higher conductivity in epichloro- 
hvdi'in than in acetone, but iodiue, on the contrary, has a much 
liigher conductivity in acetone. The amlior did not make any 
measurements of dielectric capacity, but it is to be noted that his 
solvents by the conductivity test were somewhat purer than 
Walden's. 

Solutions of a number of metallic chlorides, iodides, etc., in ten 
organic solvents of various types were examined qualitatively. No 
relationship appears to exist between the dissociating power of a 
solvent and its dielectric constant, degree of association, or residual 
affinity. K. J. C. 

Abnormal }31ectrical Conductivity Changes. IV. Alkx- 
NicoLAEViTscn j^ACii.-vNov (J. Him. Phjs. Chtni. Soc.. 1913, 45, 
11)1.' — 130. Compare A., 1912, ii, 422. 730). — Theoretical considera- 
tions, together with the results obtained on investigating the con- 
ductivity and viscosity changes of solutions in aniline, acetic acid, 
etc., with dilution, lead to the following conclusions. 

The molecular condnetivitv increases witli dilution in the more 
concentrated solutions, and later diminishes continuously with 
dilution; the maximum value is reached at a dilution corresponding 
with .<• — (?/i — 2)/(2w — 2), m hcin[: the niuiiher of molecules of 
dh'^olvcd salt in the complex, mC.pli {sea A., 1911, ii, G89), and x 
ilii- number of polvmerised molecules. The rate of diminution 
nc.'nrriiig on dihilion incroases with w, that is, with the complexity 
o! the ;:roup oonductini; the current. 

d'liis ajipcarance of a maximum conductivity in concentrated 
soliuions regularlv met with in cases of abnormal conductivity 
(liaiiL’-fs, The formation of a miniinmii molecular coucluctivity 
uiili increasing dilution is also a regular phenomenon, increase of 
dilution beyond tlic point of miuitnum conductivity being accom- 
paiiicrl by normal increase of the latter. 

It is si O’ . that cases of masked abnormality in the change of 
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molecular conductivity on dilution may occur when either the con. 
centration of the polymerised molecules is not high, at any raU? fol- 
low dilutions, or the degree of electrolytic dissociation of tjie^e 
molecules is not considerably higher than that of the siuinle, 
molecules. Those cases must also be termed abnormal in w'licjj 
d}i;dv has a positive value (Ihe molecular conductivity incrc i.in,, 
with the dilution) and changes its negative sign ;;i 

certain dilution. JMaskod anomalies may also giw rise to a fo]. 1 ill 
the molecular conductivity-dilution curve, diijdv assuming thr 
value zero, although positive for all neighbouring dilutions. 

T. IT. 1', 

The Addition of Alkyl Halogens to Thiocarbamides, 
Heinrich Goi-usciimidt and Hans Khf. (jinai {Zeil^ch. Elektrorhun, ^ 
1913, 19 , 226 — 234). — The eleclroconductivity of allylthioriuh- 
amide ethiodide, CsH^-NH'CS'NHoEtl, is dctcrnnucd in aqueous 
solution at 25*^. It is shown th.at this substance is not hydro! 
in aq\ieous solution, and lia-s a value Xy^ =102'2. From this v;ilut> 
the migration velocity of the cation, CjII./NITCS'K H.,Et, is oahu. 
dated as 25'9. The electroconductivity is also determined in 
absolute alcohol, and in alcohol containing water; the water coiu-ou- 
trationa measured are 0'02.V. TO.V, 2'OT. and lO'OT. It is shown 
that small additions of water do not effect the conductivity; the 
2'OiV-water-alcohol solution shows an increase, which is compara- 
tively small, whilst in tlie case of the lO'OJl’-solution there is a great 
increase. In the very dilute solutions of the salt it is sliown tliai 
in all cases the conductivity is approximately the sajne. The clin^igf 
in the conductivitv is shown to be due to an increased ionisation, 
and not to a change in the migration velocities of the ions. Tlis 
equivalent conduclivilv of a number of thiocarbamide derivatives 
was determined in absolute alcohol and in alcoliol containin';: 
(.V02,V-water. The following values for iti absolute alcohol were 
obtained. Allylthiocarbarnicle ethiodide. ~43‘S; ethobroinide, 
--41'5; melhiodide, 38-63. rhenylthiocarbamide etli- 

indide. \,„:,j = 39'26 in ()-()LbV-water-alcoliol ; ethobromicle, Xio., - 
37'19 ill d'02.V-water-alcohol ; methiodidc. — 37'83 in O Od.V. 
water-nlcnhol. Thiocarbanilide incthiodide, .\-y- =4S in absuliit'^ 
alcohol. The velocity of combination of the various thiocarbmniflo? 
with alkvl haloids wa’s determined by measuring tho conductivity in 
water-alcoliol solutions at measured intervals of time, and so dtiei- 
miniiicr the amount formed from curves obtained in the abovi-*- 
incntioncd conductivitv determinations. Allylthiocarbamide 
with ethvl and methyl iodides a-t approximately the same rale; 
diplienylthiocarhainide reacts with methyl iodide much more slowly, 
Tlie addition of water to the alcohol solutions makes only a small 
difTerence in the velocity constant; up to 20.V-ivater there is no 
appreciable change in the velocity constant, but with a lOA -watcr- 
alcohol solution in the formation of allylthiocarbamide etluorh-le 
tlie constant increased from 0*253 to 0'20G. The slight infiurnc? 
of water on the velocity of reaction is remarkable in view of its 
great influence on hydrolysis in noii-aqueous solutions. 'jt, F. 8, 
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The Reduction to Hydrogen Peroxide of Oxygen Dissolved 
uivier Pressure. Khanz FibiuiKR a.ii.1 (hro Piuess (/fcr., I'JiS, 46, 
5fl,S- 709). — Tlie authors have confirmed the experiments of Moritz 
■]'r:nibc with respect to the formation of hvdrogen peroxide at the 
r;,t!iode when air is led through the catholyte. tVheii the air is 
,,.|i!aced hy oxygen at atmu.spheric pressure, a 0'32% solution of 
livorogcii peroxide is obtained, as against a 0-2fi% with air the 
,ji!'iont density being 0'02 ampere per square dem. The effect of 
various conditions on the yield was studied in detail. The current 
vivid is diminished hy rise in temperature, ami increased hy 
iiroions stirnng. Tlie best electrolytes are sulphuric acid (01%) 
, 111(1 phosphoric acid; boric acid may also lie used. Solutions of 
neutral salts are nob suitable, owing to the formation of alkali at 
the cathode, unless an insoluble derivative of hydrogen pero.xide is 
foijtii'd, as, for example, calcium hydroperoxide from an ammoniacal 
solution of calcium chloride. The Irest electrode material is 
m(.‘i'tury; wlien, however, the catholyte is stirred, iiiercury goes into 
solution, so that all tlie experiments were made with aiualgainaled 
gold electrodes, '('lie current yield diminishes with time, and this 
(■{'iiccntration of the hydrogen peroxide increases to a maximum 
mid then falls, owing to the reduction of the hvdrogeti peroxide 
formed. Tlie current-yield incroasps with dimimition in current 
density. 

special steel apparatus was constructed, which permitted 
oil'll rolyses in a divided cell lieiiig I'arriod out under pressures up 
to Idt) atmos., tlie catliolyte hoiiig stirred hy means of an clcctro- 
iimgiielic attacliment. 

L’lider high oxvgeii pressures the current yield and concentration 
o' hydrogen )>en)xiile inore'i.se with the pressure, the voltage neces- 
sary (liininisliiiig at the same time. At lOd atmos. pressure and a 
vuircnt density of 2 am)»eres per sq. dem.. using 2 volts, fink'd solu- 
tions of liydrogcn peroxide can he obtained, tliat is, 3'tO— 100 grams 
Ilf hydrogen peroxide per kilowatt-hour and a ctirrent-vield of 8,92',. 
-t iV'i solution is ohtainahie wlieii the best curreut'-vield is not 
iii-iued on. Ex])eriinenls with various electrolytes and electrodes 
give the same resnlts <as at atmosph.eric pressure. 

The iiivesligalion of the eli'i'ct of TV, sul|iliuri(: acid under an 
o.xygen pressure of 2.9 atmos. on the various iiiaterials used for 
electrodes, showed that all metals, with the exception of lin and 
iiTiii. wliicli go into solution withont current being nece.ssarv, 
]irodtice iiydrogpii jrornxide at tlie same time. Zinc amalgatn gives 
tlie iiin.st hydrogen peroxide, nickel gives a third as ntneh. and then 
follow the otlier metals. T. S. 1’. 

The Form of Electrolytically Deposited Metals. I. Silver 
black \'oi,KM\it Ivoiits' iii'Ti'ttit and TiiKonoit TmtonoKF 
Af-fo'erivci., It!].'!, 19, It'd -It!,-!, f'oniiare A,, 19t2 ii, '299.81,9) — 
.\ii .ici'onnt is given of the formation of silver-black by electrolvti- 
eal methods, of its prO]icrties. and the transformation of it into 
grey, crystalline silver. Th is sliown tliat silver black can he obtained 
by Ihe a it'cn of organic rcdticittg agents on silver solutLous. and 
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also by the attiou of zinc, copper, and cadmium on dilute sohitic os 
oi silver salts. Klectrolytically, silver-black is best obtained 
dilute solutions by the use of comparatively high current densuv 
Silver-black cannot be preserved; no matter how prepared, it 
speedily changes into grey or white, crystalline silver. The rate of 
passage into the crystalline variety is about ten times as rapid iu 
the presence of dilute acid as in the presence of dilute alkali, wliii.t 
in the latter case the change is quicker than in pure water. Eliulj 
silver is regarded as in a condition between the colloidal and tlie 
crystalline, stales. This substance when examined microscopicallv 
(hiring the electrolytic preparation is seen to be crystalline, buv ft 
behaves as a colloid towards electrolytes. At tlie moment at wlddi 
the current is slopped, iu the preparation of silver-black, it begins 
to pass over into the grey, crystalline variety, as evidenced by ilio 
change in colour and by the shrinking together of the ninss, 
Experiment shows that there is no real volume change in flio 
passage from coherent massive silver to silver-black and to grev, 
crystallino silver. 

To obtain evidence which should indicate the reason for tlie 
formation of silver-black, a number of measurements were made 
on the potential difference of the electrodes during deposition, ^hkI 
from these results it was deduced that tlio formation in diluts 
solution is due to the relative lack of crystal centres, so that each 
discharged ion finds itself more or less isolated, and consequeutlv 
deposits as such, and docs mjt atluclj itself to a crystal centre wiih 
the forniatioii of the grey, crystalline silver. The sudden chancre 
to grey silver on hrenking the current is explained as an electro- 
surface tension phenomenon. The siivcr-black with very lari:e 
surface takes up the form of smallest surface oil stopjiing the 
current, but while the current is flowing and it is negativel; 
polarised the electrostatic repulsions of the charged particles over- 
come tlie tendency to a surface diminution. J. F. S. 

The Poi’m of Blectrolytically Deposited Metals. II. Silver 
Deposited by Metals. Volkmak Koulsciiutiur, Tiikodoii Toiiororr. 
and W. PfASUKK {Ze,it&ch. JUlektroehani., 19, IfifI — 172. ('oni- 

jiare preceding abstract). — It is shown that different metals prcti]i:- 
tate silver in different, but perfectly definile, coiulitionSj whirh 
depend to some extent on the coucejitration of the silver solution. 
The experiments were carried out with copper, zinc, cadmium, iron, 
till, aluniiiiinin. and niagiiesiuin. Tt is shown that the observed 
difl’ereaces are due to the velocitv with which the precipitation 
takes place. The addition of neutral salts causes an increase in the 
velocity of precipitation. This is explained in the following way; 
In neutral salt solution when copper is the metal, a colloidal cojiper 
hydroxide is formed by hydrolysis; this is adsorbed bv the copjier, 
and so prevents its further rapid solution, but by the addition of an 
electrolyte this colloidal substance is removed, either by chemical 
solution or by coagulation. The addition of such substances as 
sugar, starch, gum, and gelatin cause the reaction to take pkiro 
more slowly, but at the same time thev cause a very danc powder 
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(Q li^. formed, which is more stable that usually obtained. The 

of the reaction is followed in cases by means of potential 

^jliTitence measurements between the flepositing metal and the 
.ointion. J. F. S. 

T!i 0 Form of Electrolytically Deposiy-^d Metals. III. The 
Influence of Foreign Substances on the ■d'^eposition of Silver. 
\^,i.K.MAR KoiiLsnit'ri’ER and Hermann ScuAcii'^^^^eUseh. Elfiktrocheni., 
T 9 i;j, 19, 172 — 181. Compare preceding abi^racts). — Silver was 
,io|iojiied eIectrolyt.ira.lJy from a 0-0oJ\’.solutioii c^. silver nitrate, to 
niiidi h^id been added just suflicienl amriionia redissolve tlio 
precipitated silver oxide; 100 c.r. of this solution electrolysed 
lipP-r the addition of one or two drops of sodium hydro^xide solution, 
iiiid <a small amount of the solution of the metallic imrate. The 
niimtes used in the various experiments were those of ewper, zinc, 
o^chiiiuni, lead, glurinum, chroiuiujii, aluminium, and x^halliiun. 
The solutions were electrolysctl by a cnri’ent of 3 milliam]]erek^ which 
con esponded with a cathode cm rent density of O'OOl — O’OOo 
ampere per sq. cm. The silver was deposited in different forms in 
each cas 3 . which were easily reproducible ; micro-photographs of the 
various forms are given in the paper. It is shown that if the 
solutions are kept more than fifteen to twenty hours quit© differoiit. 
forms are obtained, so that in all the experiments described freshly 
prepared solutions were emploved. It is also shown that the 
aijiount of silver deposited under tliese conditions is more than that 
demanded bv Faraday's Larv, a.nd that it docs not contain more 
Than the merest trace of tho added metal. The action of the added 
Ruhstancps in producing tlie different deposits is held to bo due 
to the formation of colloidal metal hydroxides which are deposited 
on tlie cathode, and form a type of filter which conditions the 
distribution of the centres of crystallisation. The excess of silver 
rlcposilecl above that required by Faraday’s Law is supposed to be 
(Uu* to causes other than electrolysis, since it does not increase with 
the concentration of the silver solution. J. F. S. 

The Form of Electrolytically Deposited Metals. IV. The 
Deposition of Silver from Solutions of Complex^ Salts. 
VcLKMAu Kohlsciiuttki; {ZeiUch. Kl^ktrochm., 1013. 19, ISl — 184. 
Compare preceding abstracts).-— Tlie reasons for the compact 
adliesive deposition of silver in the electrolysis of complex solutions 
nf silver are discussed in the present paper. It is shown that in tho 
l ist stages of the deposition colloidal silver in tho complex silver 
I'onipound is deposited; this is demonstrated by the reddish-violet 
coloi-iition on the cathode, which is the characteristic of the so-called 
■ snbhaloids.” It is also shown thaL if a platinum cathode on which 
this deposit has been fonued is removed from the electrolyte and 
washed, the blue colour vanishes, but tliat if such an electrode 
i? now jilaced in a solution of a non-complex silver salt, such as 
'ilver iiitiMte, the further de]iosition is of the same compact form 
('haTart.'’.,'rAic of silver deposited from complex solutions, such as 

KAg(CF _ 
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It is tlioughfc that this deposit determines the numher .m] 

position of the crystal on which the further deposiiion 

takes place,. It is sHowii theoretical grounds and from an;ii,icv 

to the results of the- M\ 'pj .,1011 of foreign metals (see last ahstiiid', 
that the silver salts ^^''j.gyalso jirescnt in the colloidal form in !],(, 
rouiplcxes. and that thr^j.^ colloids are determinative of tlie pecnljai- 
form of the silver dep jj^g^tion. 

Expcrimcids io nfirmation of the <authors views were 
with complex ^y^^'‘’as*e, thiosiilpliatc, and aiiuiioniacal solutions. Tli(^ 
author's views all | jiifivin the work of Dtimieel (Zeiluch. Kltlclroch, 
1903, 9 , 702). frc-iher (A., 1904, ii, GOT, 808), and ilodlander cuid 
Abegg (A-, l^^olh iir 713), which point to the fact that silver deposi- 
iiou is ag secondary reaction due to the primary deposition ci 
ijotassiuiu, v.hich then reacts chemically to produce silver. 

^ ■ J. F. 8, 

Variation of Magnetic Susceptibility with Temperature, II. 
Aqueous Solutions. A. E. Oxf EV (/Vac. C<tmb. Phil. Soc , 1913. 
yi^ ,65—89. Compare A.. 1912. ii. 323).- -The influence of tempera- 
txire nil the magnetic susceptibility of aqueous solutions of finic 
cVloride. ferrous sulphate, and ferric nitrate lias been examined, 

On the assumption that the susceptibility is independent of the 
intensity of the magnetic field, and that complex molecular aggro- 
gates containing water of liydrntiou are formed, the composition 01 
wliicli varies with the temperature in accordance with van Laai's 
theory, a fornmla is deduced for the susceptibility x, which may In- 
written in the form = .-I !(l ■■■ P \ OH. where 0 denotes the abi>ci]uie 
temjjeraturo. In the case of dilute solutions, this reduces to tlif* 
sinqder fonii = jO- B. The expcriinenlal observations are sliuwji 
to 1)6 satisfactorily represented by means of these formulas ami 
tliis would seem io indicate that, if the (hiric-lyangevin theory is 
sirictlv applicable lo ageregalcs, the composition of which is imli- 
lieiideut of the temporatiiro, the complexity of the aggrogatfo 
present in tlie aqueous solutions wliich have been examined varu'.' 
with the temperature in accordance with a linear formula. 

II. M. D. 

Magnetic Double Refraction and Chemical Constitution, 
A.Cotios nnd Hfniu ^Foutos Phini. Phys.. fviiil 28. 

•>(i9 — P43).- -A resume of work published in A., 1900. ii, 140 ; lOci. 
h 727- 1908 ii, 743; 1009, ii, 773; 1910, ii. 3GS; 1911, ii, 4; 1912 
li; 426. ' ' H. IV. 

The Critical Points of Iron Wnoi.n Huoxiewski ((Jompf. /rmL. 
1913, 156 , 699 — 702).-- -Using electrolytic iron, the author 
studied the variation of its thermoelectric force with respeci to 
copper and platinum, its electrical resistance, anrl its dilalalioii 
witli variation in temperature, and curves arc given shoxviiig th'^ 
variations. He finds three critical points on the curves, tjne niin 
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sliding with a-iroii, stable below 730^, another with ^ iron, stable 
,,i and tlic tliird witii y-iron, stable above 1020'-'. W. G. 

Tae Thermoelectrin Properties of Some Irreversible Nickel 
Manganese Steels. Sikofiued lln.i*KiiT and Fjutz Hluh.mann 
t2ek>rocheiu, 1913,19, 215— 219). —Sleds eotitainio^r 
;nid 27'5% of nickel, and 4‘.o8';c), ll‘7w, and 20'8% of manganese 
examined as to their thermoelectric properties after they had 
l,ivii subjected to definite temperatures. Xlie steels after treatment 
w* re made into thermo-couples with cither conslantan or copper, 
iiud the two ends subjected to difierciit, but not widely separated, 
^fiiijjeratures, and the K.M.K., produced by the temperature differ- 
eiK'f) measured. With the steel containing 27'r>% nickel it is shown 
rhat after subjecting tlie steel to ~7o® a diflerenco of between 
the ends of the couple produces an E.M.F. of 211 microvolts, 
\vlHreas after cooling to •-185'^ 1*^ dilierence gives 7 7 microvolts, 
prom this temperature up to 400*^ the same thermo-electromotive 
farce is produced for 1® difference between the ends; after treatment 
at. dOO^ the value rises to IG microvolts, and at 600=^ it reaches 
jnicrovolts. This case is analogous to the behaviour of the 
itiagiietic properties of this steel when it lias been subjected to 
various temperatures (A., 1911, ii, 1057; 1912, ii, 229). Steel with 
12 d 'd nickel showed similar properties to a very slight extent. 
Steels containing -I’oS'.o and ir?'-',;, mungaiieso, which are strongly 
laairnetic, do not show tliese properties. It is suggested that the 
observed differences in the E.M .F. Inavc their cause in a consider* 
[ibb volume change, which is accompanied by an intermal tension, 
and that there is a marked hysteresis of the specific volume. 

j. r. s. 

The Gas Tiiermometer as the Basis for High-temperature 
Measurements. I'linz IIknmno {ZtiiAch. EUbroch^.m.. 1913. 19, 
bd— -192). — A theoretical jiaper in which the following points, 
ndiUiiig to the gas thermometer for use at high temperatures, that 
1 .-. up to 1500^^, are disoii'sed: (1) ^Material of which the fliermo- 
iiutcr is to be made. (2) Gas with which ii is lo be filled. (3) Pre- 
raiiuons to be taken in use. (4) The dead space. (5) Fi.xed points 
10 he used in the c.alibratioii ot such a thermometer. (0) Subsidiary 
liii-rmniiiPtcrs for controlling temperatiiros. and for determining 
ilie Lcmjn'raturcs reijuired for the calculation of tlio necessarv 
cyrifctions. It is shown that a platinum iridium vessel is the best 
!or tins purpose, and that the dead space can conveniently be 
liroii^lit down to about 1 cubic ccmimcTrc. A platinuni-platiniun 
ilicdiimi (iO'.o rhodium) thermocouple is recommended as subsidiary 
du iiiicinctcr for temperatures up lo 1100", for which the foiuniila 
i’liv I'lilcidation of the temperalurc is; 

k ' — 310 -r 8’048/ ~ 0’00172/' microvolt. 

Above 1100-^ to IGOO” it can still be u?ed, but the Tcmporatuie is 
aht.^iined from the formula : t o0f>00log(^l'3 ~ i- x 10*^') - 1590. As 
■!Mul points for controlling the- remperaturcs. the following meitiug 
^iiul j-ioib- ■ points are reconimoiided : NaphtlialenC; b. p. 218‘0'^; 
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tin, m. p. 2318°; benzophenone. b. p. 305'9°; cadmium, in. p 
320'9°; zinc, m. p. 419-4°; sulphur, b, p. 444-5°; antimony, u,. p 
630°; aluminium, m. p. 658°; silver, m. p. 961°; gold, m. p. IDGE-. 
copper, m. p. 1084°; nickel, m. p. 1452°; cobalt, m. p. 1490°; 
palladium, m. p. 1587° ±12° J. F. y, 

A Simple Method for Maintaining Constant Temperat ir^-a 
in the Region of the Room Temperature Fiaiz Baiir 
avgew. Cheni., 1913, 26 , 135). — The action of the regulati'.- 
a thermostat working at tlic ordinary temperature may be assistc -l Ijv 
regulating the flow of water by means of a sensitive syphon, poi' 
this purpose a hole is blown in a piece of glass tubing, wlii( h is 
then drawn out at this point, and cut off across the narrow slit, 
The tube is then bent near the end through 360°, so as to form a 
syphon, which is then hung in the full thermostat. J. C. \V, 

The Specific Heat of Bismuth Oxide. Otto Hauskh ami W, 
Si'EGKu {kninch. auorg. 1913. 80, 1 — 6). — 'llie sj ecihe hcai (if 

bismuth oxide, hi-^Og, has been determined by heating the o.\idp. 
enclosed in a silver case, to a temperature of 100 — 507° in an 
electric furnace, and then rapidly dropping into a copper caloii- 
meter enclosed in a vacuum vessel. The values obtained arc: 
20—100°, 0-05GS; 20 -312°, 0-0604; 20—503°, O'0G23. 

Tt has not been found possible to dehydrato bismuth prrn>:ir.lL' 
without loss of oxygen. C. H. J), 

Effect of High Pressures on the Paysical and Chemical 
Behaviour of Solids. JoinN Joh.nstu.n' and Leasox 11. Aj),\ms 
J. Sciy 1913, [iv], 35 . 2<l5 — -253*). — In any diseu.^sion of the 
influence of pressure on solid systems, it is necessary to clistliig;iiv]i 
between the effects of uniform pressure and of non-uniform pressure, 
The effects produced by non-uniform compression are in geiioifil 
such that the original state of the system is not re-established wheji 
the pressure is released. Most of the work on (lie influence of high 
pressures on solids has been carried out under these conditions, aud 
it seems probable that many of the apparently contradictory state- 
ments recorded in the literature are duo to the disregard of tlio 
distinction between the two types of compression. 

Jn general, uniform pressure raises the melting point by an 
aiMonnt which seldom exceeds 10° per 1000 atmospheres; its effect 
on solubility is also very slight. Kon-uniform pressure, on tlie 
other hand, always lowers llie melting point and raises the solu- 
bility, and by amounts which are many times greater than tl;o 
corresponding variations produced by the application of uniiymi 
pressure. 3’he actual cause of the phenomena recorded as occurriiig 
when solid systems are subjected to higli pressure is supposed to be 
the local melting produced by non-uiiiform compression, and on 
the assurap.-tion that permanent deformation of a crystalline ag;:re- 
gate is always condilioiied by licjuefacfioii, it is loiind llnit lii? 
pressure required to produce this change at the ordinary tcnipcra 
ture is well within the bounds of probability. 

• ;ui'l nnorg. Chem., 19L!, 80, -SI — 331, 
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[■'l om an examination of the available data, and in paiiicular of 
th,,' results obtained by Spring, the authors draw several conclu- 
j'; with respect to the physical and cliemical behaviour of solids 
;;i!f[rr high pressures. 

The pressure necessary to produce local melting of crystalline 
regales depends mainly on the melting point, the heat of fusion, 
ti;,- density of the substance, and the temperature at which the 
, M,-;piessioii is applied. Generally speaking, those substances which, 
iii .1 given temperature, recjuire the largest pressures to weld them, 
those which have the highest melting points. 

(. oinpression alone will not in general produce crystallisation or 
bring about the transformation of one modification of a substance 
into another. If the conditions arc such that the velocity of trans- 
foiHiation is appreciable, it may give rise to such changes in certain 
and if, further, the conditions are such that partial melting 
liu'iv occur, then the compression will be followed by a partial 
ti-jiusformatiou. 

In regard to chemical reactions between solids, non-uniform 
pressure will also have a much greater effect than uniform pressure. 
In the latter case, the reaction can only occur at the surfaces of 
contact between the solids, whereas the conditions obtaining with 
non-uniform compression will assist the reaction by a renewal of 
t!ie contact surfaces in consequence of local melting and the flowing 
away of tlie fusion. AVitli reference to tlie alleged reaction between 
bnriuin sulphate and .sodium carbonate and between potassiunl 
nil rate and sodium acetate, it is pointed out that the methods 
adopted in the examination of the product after compression afford 
no certain information as to the actual condition of the dry 
ini.'iture. 

Ajuivt from the question of the direct influence of pressure on 
rosetions between solids, it is i)robable that the more intimate 
contact which is attained under pressure will result vn an increased 
rate, of interdiffusion of the substances, and to this extent pressure 
will have an influence on the reaction. The formation of alloys 
may be referred to as a special case of such interaction. WTiere the 
formation of solid solutions is possible, [tressure will have an effect 
Ipv promoting indirectly the rate- of diffusion, but there is no 
evidence in the available- data to show that compression itself lias 
aiiv' specific influence on the formation of alloys. II. M. D. 

Fusibility of Natural Fats. Hknri I.i; ('HATiii.iKri ami (Mile.) 
Qa\\U',sav {('onipt. 11*13. 156. oM)- aO-D. The antiiors hfive 

made a careful study of tlie temperatures of fusion and soliditica- 
tiou of two natural fats, vegetaiin and stearin, under varying con- 
ditions, and find that thev obev the <:eueral laws of change of state 
ill that their fusion and solidiiication is a reversible phenomenon 
the lempevaturo of which can bo determined to one-tenth of a 
doiii'ce by sufllcieiit experiments. The nielting point as rapidly 
deterinined docs not. as a rule, differ by more than a degree from 
tlie true value; tho solidiiication temporalure. however, shows 
gie.ucr 'ii'-i ifioii. Foreign substances have a marked effect on the 
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iiieltiiig point, and these fats exhibit the phenomenon of suh 


Influence of Chemical Constitution on the Thermal Pro. 
perties of Binary Mixtures. II. Mixtures containing 1;^ 
symmetrical Constituents. Paul Pascal and Leox Noioi'.xii 
[HuJl. Soc. chint.^ 1913, [iv], 13, *207—216). — The authott; 
examined the melting-point curves of a scries of mixtures compo^od 
of the following pairs of constituents: (1) dibenzyl and ben^vj. 
aniline, (2) azobonzene. and bcnzylideueauiline, (3) stilbene niid 
betizylideueauiliiie, (4) benzylideneanilino and bcnzylaiiiiiur, 
(5) phenyl benzyl ether and benzylaiiiliue, (6) phenyl benzyl alH.r 
and dibenzyl, (7) beuzylamJiue and hydrazobenzene, (8) dibeii^'.yl 
and beiizylideneaniliue, (9) hydrazobenzene and bcnzyUdcneanilini.^ 
(10) tolaiie and benzylideneaniline, (11) benzylanilin© and iszo- 
benzene, (12) benzylaniline and stilbene, and (13) tolane and benzy]. 
aniline. In every case a eutectic mixture was obtained. In tlie 
first seven cases, in which the constituents of the mi.xtures imve 
either dilVercnt central atoms or different central linkings, tlu; 
extent of the region of syncrystallisatjon (defined by the difference 
in percentage of either of (he constituents of the mi.xed cryslah 
which form the eutectic mixture) lies between 20% and 40%, wliiht 
in the last- six cases, in which the eoiistituents of the ini.xtuiv? 
])ossess different cenirni linkings and centra) atoms, it lies br-tweeu 
40% and 00%. attainini: a innximurn of 0')% in (lie case of nii.xtiiifs 
of tobnie and beuzvianilinc. H. \V. 

The Fusion Carves of Several Substances. Kr.sst Aic v- 
Pi.ocK (Ztitsch. phi/tfih'il. 1912), 82. 403 13S).- A iijelhnti limi 

to Tammann is used for liio deleijuinatioii of the cquililniinii 
pressure in the nielting of the substances: vcratrolo, p-cliioro- 
toluene, p-iodotolueiic, /^jromotohiono, anethole, diphcnylmetlnuic, 
cliclilorobonzene, benzylaniline, thymol, and menthol. It is shown 
that the equilibrium pressure is independent of the proportions oi 
crystalline and liquid substance, and a method is given for n-snr- 
taining whether the subslaiue under examination is pure. Jf ilio 
subslance is ])urc, llie e<iuilibrium jivcssure is coiislant. for all 
proportions of melted and crystalline substance, but if impure l!io 
cnuilibrium pressure increases very rapidly when only a suiall 
ju-oportion of the substance is nielte«l. The fusion curves of the 
ten £ul)stauces mentioned above arc determined lor pres^inas 
] — 3(JU0 kilog. bv Tammaun's method, and tlie lemperatnre rt'ad- 
ings compared wilh tlio.se calculated by the Tammann formula: 
/==/;. 

'Hh’ ;igreeinent is verv goo<l. the difforonecs being in every ( ;cr- 
smulloi than tlie mean probable error. The substances examiiiKl 
arc. according to the Eiilvds formula, iioii-associa-ted when molten, 
and. according to the 4'animaiiii theory (tliis voL, ii, 193), slimikl 
only ferin one kiml of crystals. This statement is confirmed by llie 
melting curves obtained. It is, however, Tomaikable tliit two cl 
there subslance?, mentlial and veratrolc, are known to a^irt in ^ 
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..('(‘iiikI uiistciblc foiiii. Uic fusion curve for l)eiizf iic is dclcrujiiied 
liv nicaiis of a senes of delcrmiriatioiis of it'i' curves at coustant 
^.; 3 luij]e. The metliod is due to Tamraann (A., ii, liSO). Tho 
is determined for pressures up to 3050 kilog., and the tem- 
p.rauue values are found to agree with those calculated by the 
'[';if;iinaiin formula: « --o'-lO-;- O’Ui'SSp- 000000190//^ within limits 
; 0'2r>'^ and the mean divergence being O OS^'. It is 

dio'vu that the coefficient dp-fJt is smaller lor llie luuiten substance 
for the crystalline substance, mid that the value increases for 
with increasing pressure. These two facts are lioth in accord 
^viih the Tammann theory (/oc. rtf.). The value dp., is not constant 
for llie different pT curves, hut increases with iiuTeasitig tempera- 
Itnv. It is shown that the quantity of material employed is without 
iiiiliu’uce on the p and T values of the equilihnum point between 
liijiud and crystals, bnt that the dpi values arc smaller at low tein- 
jitniUiires for smaller amounts of material llian for larircr amounts. 
This is explaine<l by a change in tlie apparent com[ires.dbility of 
the material. The volume change, Ac,,, at cou^lauc. temperature 
anil constant pressure, in melting is redetcrniiiied for benzene. Tlie 
values obtained confirm the Tammann lormula (/'n-. ///.). and are 
also in good agrocmcni. with those of Tammaiiu and Cowper (A., 
191i>. ii, -G). The fu^ioJl curve of (llanhcr's salt is determined 
bv means of pT curves, nu<l a'iri*es well with that calculated 
jinm Tammann s formuja: f ;• i)-(Mj05o7p -(.ri.iOouUOjO//-. A 

nt'ihod is describetl by wlilcli impurities may he removed from the 
substances examined. Finally, tlio relaUon.siiip between tho fusion 
ciirvi"^ of different substances is discussed. It is shown that the 
I'liiio hetween the absolute mehiiig points o7 two sulistances at the 
same pressure is a constant. This formnln is of the same nature 
Eis iliat given by Ramsay and Young for the vajiour pressure.*. The 
i'i;h'niotiship is examined for twi-nly pairs of substances up to 
jirc.ssures of •ibout. 3Gt)() kilou.vand for a given pair shown to hold 
wi'v well. The constant varies for (liliorcuit pairs In'twoon l*'97;».') 
for aniline ami water, and I’tl'Jlii lor dipheiiyiamine ami aniline. 
Il i* further shown that T. T,-T'. 7”, c. where 'l\ and T., are 
'.ftt’ nudting points at n given piv>su!e fur a pair of substances, and 
J\ and T'., Eire tlie melting pidnts of the same substances at a 
M-i'oml ]ii\'ssurc, and c i.s a constant. The value of >■ vtiries from 
Z(*ru for the ]>air bciizylaiiiiiiic. aniline to U'dOOO lor aniline. 
iwiU’f. whilst, smlium pota.'sium gives — ()'(>nI39, ihe divergence 

hi'iiic ill all ca,‘-es well within tlie oxperimoiital error. J. K. S. 

Molecular Attraction. K. K. -I \iiviNi:.x •Z'-lNdt. phu'ik'il. 

Ihib. 82. 541 — 574). — A mathcmaiieal ]>aper. in which ati aitoinpt 
Is made to deduce a fonnula which shall give the molecular atirac- 
tion. Tho general form of the Xewion Law of (4ravitaiinn, 
h' ir-'k /■■', IS made the basis oI liie calcnlalions. it is found tlial 
ii /.'--.b. u, or 7. the formula rcprestuits m smne cases the observed 
coiulit iotis. obtained from the heat of vaporisation. In general, the 
value ir- G is better than the oilier values. A formula i? cl'O 
ilcduccd .'■.•alculation of the heat of vaporisa.tioii, which has tlio 

VOL. CJV. ii. -G 
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form ((7 — 2 52 — (7..)/Xj8— A' — 1'63, in wliich 0 is the coefficicni of 
cubical expansion, L tho hoai of vaporisation, C tho moli^ ii,„. 
heat, 2'52 cal., the quantity of heat used up in iucreasui- 1 ),^, 
velocity of the molecules, aud the quantity of heat used in intig. 
molecular work. The forinuliE which are deduced from considera- 
tions of the potential of the molecules are used for calciilatiiii: ti,f, 
heat of vaporisation of several substances, and shown to hold 
within 2—3%. J- F. S, 

The Latent Heat of Vaporisation of Metals. Kdmond wx 
Aubel [Compt. rend., 1913. 156, 450 -457). — I’he antbov has cMiiij. 
lated tho constant in Troutoifs I.aw for the melals iiieiciny. 
cadmium, 2 inc, and bismuth, using the values obtained by Welnielt 
and Musceleanu (this vol, ii, 23) for their latent heats of vaporii-u- 
tion, and iinds that they obey the above law. Taking the 
for this constant as 20, he calculates the boiling point of magnesium 
as 1792® W. b. 

Mechanism of Evaporation. lU'yi: Mauckijn {J. Chim. 

1012, 10 , 6S0 — 600). — The rate at which the meniscus is lowciied 
by evaporation in capillary tubes containing “superheated” ellior 
or carbon aisulphide at a constant pre.ssuro is measuiablo by 
cathetometer and stop-wateb. The surface layer is cook'd by 
evaporation to the temperature at which it is in equilibrium witii 
the vapour at the given pressure. Tho rate at which evaporation 
takes place is therefore governed by the rate at wliich heat is 
conducted through the gla^s tube from the thermostat under tbe 
temperature gradient which establishes itself near the meiiiscuf; 
thus the rate of evaporation, rp = d/(7V--2V)/></A. where .1/ is a 
constant depending on the thickness and heat conductivity oi tlio 
glass, Th is the temperature of the thermostat, 7^ is the ieinpcra.tum 
uf the surface laver corresponding with vapour pressure j> Ibr tht- 
given liquid, r is the radius of the tube, d the density of the licpibl, 
and A it.? latent heat. 

This formula was verified experimentally, and the same constant 
.1/ was obtained with ether as with carbon disulphide at a v;iri(iy 
uf temperatures and pressures, and also with tubes of diiTefcjii 
bore, but tho same thirknes.? of wall. The real rate of ovapor.ni'in 
is apparently at least ten times as great as the apparent rale in 
flie.se e.Nperiments, 

It is deduced from the kinetic hypothesis that in a liquid " 
molecular weijilit IT and vapour pressure /' at temperainrc '/ 
eva])orating into ;i vapour phase at pressure //, tlie rate o4’ evapm.. 
tion V -- a{f' — 'p)iAd y. ^ (3 ll*//«*7'). where o is a fraction rcpn'^ciil 
iiig the pro]»()rtion of t!u‘ gaseous molecules wlncli ai'c re nhstJi-i-d <■!! 
collision wnth the liquid surface. 

The highest values of v ob'served leatl to a- 1 '100 as a niiiiiiiiiini. 
but in view of the lowering of the surface temperature in the e.vp' ii 
inents a is probably greater than 1/10. 

Tlie author’s method lends itself to tlie evaluation of tho bnilinL 
])oints or vapour [>re'^iures of pun* liquids. 'I'he variayoii "i ' 
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„ iili r at any nonslant jirnssiue p being a linear function, tlic curve 
be cxterpolatccl to wbcii T bocomcs llic boiling point at 

jircssurc p. K, 

Chemical Afanily. VIII. Crystalline Change of the Alkali 
Salts. Johannes N. liiibssTKi) tZmUch pluisikiij. Chnu.. 1913 82 
(191-640. Compare A., 1911, ii, 381, 8.16 • 1912, ii, 736).— A con- 
(iiiiialion of the work contained in the previous papers, 'i'lie double 
(1,. composition of various pairs of alkali salts is invcstigateil in the, 
pnoont paper. The solution allinity and the airmily of the, double 
decomposition are determined. To arrive at those” cpiantities the 
values of the dilution aflinity, solubility, anel vapiour pressure of 
tiie solutions at the temperature of the o.vperinients must be known. 
Tliese values have been determined in the present work. The 
dilution afTinity is calculated from freezing point nieasurement.s for 
sodium chloride, sodium nitrate, sodium chlorate, sodium bromide 
sodium sulphate, sodium fluoride, potassium iodide, potassiuin 
ihioride, potassium clilorate, polassiiim sulphate, potassium nitrate, 
and potassium cliloridc. i’rom these measurements it is seen that 
work of dilution is generally less for a potassium salt than for the 
con-c.sponding sodium salt. The solubilities of the above-mentioned 
sails at 100° are determined, and the following values obtained in 
grams per 100 grams water: .KBr - 10:r3 ; NaCI--=39'22 ; >,'aT = 
W>'4; K'aBr = 121'9; ICaC'lO.,-204'9; XaXO,.-., 17G'3 ; KCl^oG'05: 
KI-=207’7; KClOj- r)?'?; K\'0., = 21 I'd; Xa,SO,"4219; K.,SOj- 
241. The vapour pressures of the s.afnrated solutions of the’above 
sall.s at 100° were also determined, and the following values 
obtained; KaCT = r)(il'.6 iiim. ; XaBr — 3S'J‘9; Xal — 17.1'4' \a>’ = 
f.bl'fl; KaCIO:; = 410'0; X;,XO,- -IIS'O ; Xa..80, - 6,34'7 KCl--= 
r)ii7_'8; KBr-r>_26'3; KI- 127 0; KF 171:): KC10,p=^nGS'3 ; 
KXO.,c:496'0; ICSO.,-. 723'0. From those data the eitei'gv change 
i:i tlie tlouljle clecompositioii of jtairs of the salts metuionetfis calcu- 
iatf-d, and the following re.nilts oblai ne-.l : XaF - KCl — ^ NaCl 
KF -6:^;30 ral; XnF ; KKr XaBr- KF - Mil'll cal; XciFt-KI 

^ KF-i-XaT-lOloO c.il.; XaCl-KBi- - KCl -rXaBr - IG'IO 
cnl; XaCl-rKI - KCl + Xal -33-JO cal: XaBr - KI - Xal + 
KHr - 1()30 cal. ; XfiCI KXO.. - • XaXO . ' KCl - 610 cal ; XaCl -- 
KCIO, XaClO, KCl - ‘JJTU cal ; Xa(M - K„SO, iXa..SO^ -i- 
K(l-34Qca],; XaXO,^KC!(\ -> XaClO.,-^ kX(),- 1-130 caf. The 
v;iliic"i oltniiicd above by the new imHliod are compared wiili those 
(ibt;ui:e<] by tlie older elect roelieniical meiliod (/nc. r/7.b and a veiv 
jioo'l iiLTeefiieTit in Ihmiul betwei'ii tliem. In llic double dccompo?i- 
linii between lialuids ol’ vo-.lium ami pota><uim. the teiidt'ucv i>. that 
the two elements of lowe?t alinnir ueiLdiis and of highest' 

aioifiic weitrlit?: will combine. 3. F. S. 

Fractional Distillation with St(‘ani. 1.. Giawa^cn (/-'iV'c/i. 

Chfut.. ItH'l 26 , Itt'J — ll'o). — Kreiu ;i con-iilcrat ii.*n of tbe 
foi'inula put forward bv Vresv?ki lOl'b il iPiv''' for the 

of the vapour ifiven oil' from a iiii-\ture oi vobiiile 
h'pn.is, t ainlmr <leduces (hat when the leinpera! lire ol 

■20 -2 
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va.noii^alion of su.-li a mixUlie is lowoml, tlie jiropovtioii „t ih„ 
ooiistitiu'iit witli llie lessor iiiolei iilar latent, heat of vaponsa! s,,, 
shniild iiierease in the vapour pliase. The temperature of vapoiiai- 
iion is lowered hy steam distillation, and, therefore, in the ease oi a 
mixture of homologues, (he proportion of the, more volatile (rji,, 
stitueiits should iuerease in the distillate. 

The above ileduction has been verified by expennients wiili ^ 
purified Russian illuminating oil (Sleteor oil), consisting of a 
mixture of saturated hydrocarbons and naphthenes. In order to 
avoid dcphlegmation, the whole of the distilling flask, togetlicr will, 
the creator part of the side-tnhe, was immersed in the oilliiPh, 
Inste^ul of passing steam through the flask, water was added to ilie 
contents, together with numerous pieces of pumice stone, so llmt 
the surface of contact helwcen the water and tlio oil should In as 
great as possible, *’■ 

Triferrocarbide (Cementite), FcjC. Otto Hfi-r and Imiai.h 
Okhstex (/;«■„ I'.llfl, 46, 394 — 4 lln),— Jertuilov (J, Kuss, ihtnU. -SW., 
1011, 357- 366) lias found that tlie molecular beat of formatirai of 
tiitcrrorarbiilc is +2"J7 Cal,, whereas the authors liave previouslv 
found it to be -15-1 Cal, (A„ 1012, ii, 200). In the aiilW 
calculations tlie only tliermocheinical claliini wiiicu iiatl not liCMi 
detenriiiied bv thciiiselves was the licat of o.xhlatioii of ferrous 
oxide to feiTo'so-ferrie oxide (1->A), the value used being tliat 
duo to I.c tliatelier. Thev have eonsequeiiily redetermined tins 
value, and liiid 2S'6±1sS Cal. .as the heat of oxidation of FeU lo 
'Fe 0, wliicli is in fairly good agreement with Le Cliatcliers value, 
25'7 Cal. Using this value, the molecular heats of formation givfii 
in the previous paiier (/oc. effi) are eorrerted to the following 
values- Fc,.0,- 267-1 iO'O Cal.i'FeO, GO'4 + FS Cal; Fed.' (Iroiii 
a-iron and graphite), -l,-r:5-rO-2 Cal. The value for tnfei-roearhnli, 
is ihufj prficlic-ally xuialtcml. Jerunloys value is due to the inct 
that lie has taken too liiirlt values tor I lie molecular hciusct 
formatior. of Fc.,0^ and FeO. 


Heat of Formation of Additive Organic Compounds. I. 
Picrates. Uaiu-oi.o L. VANZi-nri {Atti A*. A<r.a<i. ZmoeA Il'Kl Ivj. 

22 i 1U3 ItO) — The following heats of formation have been 

determined; naiilithaleiie picrate (in two experiments), U,-al cal, 
931 cal. (coinjiaro llrdiisted, A.. 1912, ii, 21); nrosafrolc ])K-r;,tf, 
'l-lliU ca). (mean of live experimenls) : eugenol piorate, m. m - 
^ met hyliiidole jtierate, cal. 

Physico-chemical Investigations with Aromatic Stereo- 

isomeric Acids. I. Waltek A.lIo-iTiaii.lRrcnAiinS-ronioirK ii---,. 

1913 46. 2C0— 2,S0).- The mol. heats of combustion, dissori.itunl 
constants! anid solubilities of a number ot carefully purilled roiuMW 
acids liave been determined. The general rule iiiihcatc-d by Mo ;■ 
maim (A., 1892, ii, 1.53) tliat the stable acids have the lower 
of combustion and smaller dissociation constants, is ron.iriiu-w 
8onu- liiplid esiers have also been ealorilically ami) opliuUi. 
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'i'lie rosiills arc given in (lie follo-.ving laWc, wliero 
]• ,„in. is llie reciprocal of the solubility, llia-t is, tlie number of 
litres of water required to dissolve 1 ilol. at 0 , 0 ”. 


Dt.ssoi-iati'iii 

0l ^•'■lt|lbns- C<iI3>l:iIlL 


Siibstiincc. 

>1. |.. 

tioii. 

'■10 riiiin. 

I'jii'biirtic acid 

1T2 

lOllUCal. S'-Sl 

|•luI);ullic acid 

aS- 

JOts-l 

IMO 17-1 

Mrb'ivlfoniiiaric acid 

1S2 t>:j 

ii';2-4 

•2-07 JIJO 

M, ijivlcoUTiiarinic aci<l 

I'l— :i2 

11 Os 'ft 

1-40 .'-250 

f.'[|.vi<‘oUin;iric acid 

Ida idi 

ldl7-0 

2-1-2 2110 

]-tlivl''''inMaruue acid 

101 - ifjz 

1021-1 

4 ■:< 1 

l'i.,;.v[.''mmar:i‘ acid 

10.1 -lOt; 

147-JO 


['i .i)u d'lMtuiaTinu: acid 

,v:j...st 

1177-& 

... 

• iiiin li'cuiiiai'ic acid 

-'iQ 

h;:;2-1 


H'livlccuiiianuic acid 

-~r>t 

1 cs 

.... 

j. ttjivb'Himario acid 

7;* -7! -1 

I7''l-:. 

1-4 HOTO 

. \;iiv!cominU'inic aciil 

Kn — 

l7:'-;-i 

•t'J] 2070 

•t '1 n [‘’OmfiiO'ic acid 

lei -ii»o 

l-209-''j 

.1-0 lllJM 

\i'i !vlci>'iiiiiiriiiic acid 

X.'f 

1-21 :M 


I'i|). )..iiv!-in vlic acid 



-J'.i 7000 vjijimv.) 

pi)'<'r'>i»vlaervlic ai.-id 

<<|p...p'|.) 



/rllV'ioxyciiniaiiiic acid 

d/»-ll\’di'r>xvi'iim;iniic redd 

2'.") 

O'.'J-l 

2'-:t 120 

12'* 127 


■‘-'■It 41-6 

p-Mtlt.i)\vciiiii:iiiiic acid 

17') 

IhM-J 

2-1 J.V.bj 

y-AI' ili»i.\ycimi;iiiiii: icad 

•e* 


I'-JU t'O-'l 

Kihv! niethyleoumarinaie: b. p. 

iOl— '.".U' 

■P. Heat, or combiis- 

tiun. l'l9o'7 Cal.; Lb’" ITOIO; n, l‘j 

«„ 

l-j.j399; r57:.i()3. 

Methyl ethvlcounin.rate 

: 1). p. ?,IU 

; — :',f)7'. 

Jleat of combustion, 

lllll'.'^ Cal.; Di'-' 1003' 

; I'oOi 

US; 

l'.j7L$S; //(, I'oOGSO; 

.•p I'G’.bhh 

Mello'l etiivleoiimarinati' : h. p. 2' 

'S-*: -i^pj 

f.V\ ITeat of combus- 

lion. M!N*'r) (.'al.; iTiOdl ; n , 1' 

:>i7l' l : 

I'-jo 131 ; n , 1-573S 1 . 

Tlie compinnd.s marked with an 

asteri.-k 

arc new. and will bo 


ili'scrilicd ill a fiitiin- paju'i*. u•]li!^t Uii- majority of tiio otlicrs arc 
tlif fruit of :^tocrmor’s ri>farf]ic< (A.. I'.lhi. i. 111: 1911, 1, 29o). 

Till' '■{lent Viilnos” for pariicnlar airree with Stoli- 

iiiinm'?; for ('xanipla, llic lioals of comlm^tioa of tlu^ mc-Uivl c>tcrs 
iir<‘ ai'oiU' 173 C’al. liiifher lliaii iliosc of the li'oe acids, 'riii.- 
]ii'(;xiinitv of t]ie snbstilimiit to the carl^oxvl tjroii]) has a ereat 
iii'luonci' on tlm dissocial it)ii constant. Wherca.? o-methoxybenzoic 
lias the constant S'l.')xlo--\ mellivl coumaric acid lias the 
viduc J'n7 X 10 and niclhvl coumarinic acid, b’d x lO"-'. A rela- 
imn is c^taldislicrl lict ween tlie amount of tran.'iormaf ion wliicli 
takes place when the stable acid is exposed lo ultraviolet liylit. and 
t!io ratio of the dissociation constants. AVhen tlii? ratio is smallest 
iito 1 ransforntat ion is most cmnnlele. 

Tlie optical projioiiies of llio three esters aL'ree with those of the 
esicrs of noM-siibstiliited idnnamie acids 'lescribed by llrilhl (A., 
ii. j-JOt. Tlie stabh' forms have the InTher densities and 
]e!riiiai\-e iixlices, whilst an ether l,'i‘oii]i in tlie orliio-]’e.'UU'u raises 
the rpeci!’* “valtaMou vli<ditiv and the dispeiMoii con>ideratdv. 

J. Ik'AV. 
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Densities at the Critical Point. Maurice Prudiiu.mme [J, CV....) 
phys., 1912, 10, 636 -639).— According to van der Waals' 
the critical volume should be three limes the volume at absolute 
zero, but as is well known, for many substances it assumes a viilus 
in the neighbourhood of four times. When van der W.o.l.,' 
enuation is solved for density it is found that the three loots: 

+ (I, + ^3 -= m / S' ^ a constant = m / + '« / «.,6 + '« / , 

where ni is the molecular weight. At the critical point where llie 
densities of vapour and liquid become equal, e/, = d,. IlerKs 
2 /»i + 1/«3 = 1. This equation has only two solutions in intogd:,, 
namely, o-,“03“3 and 05 = 1 , 03 = 2 . ^ 

The" last solution is the ordinary one, where I'=3i. The seeiiml 
solution eoriesponds with the exceptional cases (foiinates, nietliyl 
acetate, lluorobenzcne, etc.), where 1 =4fi, but it remains to giro 
an explanation of the third root, namely, I -—tq the density d, 
being twice the critical density, that is, According In 

Cailietet and Mathias (./, + (/,.) is a linear function of the tciiiiiera. 
ture. whether 0 is normal or not. lieuce, (A is also a linear fuiulioji 
(if the tcmper.alurc, and in the e.xceptional cases an infinitcisiiiiii! 
variation in the temperature corresponds with a variation in d, 
which is the sum of the variations in r/, and <A. 

The author interprets eA as representing the density of ilm 
surface film separating the liquid from the vapour. At the eiitiral 
point the density in" the siuface, film must he twicn (ho eritii al 
density for the substances mentioned. R. J. b, 

Pressure, Density, and Expansion of Saturated Water 
■Vapour, Koxrai) W. .Ioriscii {/Aihch. physikil. V/itm., 1913, 82, 

333 t02). A theoretical m.ithcmatical paper, in which tlie I'cla- 

tioiiships of the pressure, donsitv, ami expansion arc di.scussnb 

J. F. S. 


The Influence of Dissociation on the Density of Saturated 
Water Vapour. Konrad W. Juniscir (XeitscL plnjsihtl CUm., 
1913 82 o7,”> — -oSO ; sec also preceding abstracf).— A mallicmatii iil 
paper, lu which it is shown (hat llm maximum density of walir 
vapour lies at T-Oio''- The dimiiintioii of density at liiglirr 
temperatures is shown to be duo entirely to a dissocialioii of )lie 
water vapour, a minimum density lies approximately at , 

at which jioiut .j.o'66f., is dissociated. J- b ■ 


The Influence of Dissociation on the Expansion of Satura,ted 
Water Vapour. Koxr.au W. Jckisch (Zeilsrh. physihd. Clwm , 1911. 
82, 581 — 586; see also preceding abstracts). — A matlieiimlic.il 
palier, in which it is shown that there is a maximum of the expiin- 
sion at 2'=100(P and a minimum at j[' = 1170°. It is shown llm 
lids is due entirely to the dissociation, since this is the only volume 
changing function which is oper.itivo in the region ment ioneil (see 
),ast .abstract). 1 
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The Temperature-aoefflcieut of the Molecular Surface 
UoBi-g-y and the^ Molecular Cohesion. 1 ’aui. Walden and 
hiLiiAKD Sn'iSNK (ZeilsrJi. phi/dki,/.. Che.m., lili;), 82, 271— 31:) 
Ccjmp'D'e A., 1911, ii, 97; 1912, ii, 628j. — New determinations of 
the density and smface tension of a nuinljer of substances aro given 
for !cmperatures between 20^ and lOO*^. The substances invesbi- 
are: octuiene, undecinenc, bexa-ethylbeiizcne, rnyricyl alcobol 
[lie iiictliyl ester of aeoniiic acid, diethyl ester of sebacic acid’ 
ji,V„amyl ester of sebacic acid, Z-arnyl ester of broino-zebutyric acid, 
iotr;u'liloroethane,_ tetrabronioelliaiie, and dichlorobrornoinethane. 
’j'Pe specific coliesion, free surface tension, free molecular surface 
I'iifigy, and the tenipcraUire-coefficients of the Free innlecnlar 
siui'ace energy and molecular cohesion, dEJdi, were 

( idrulatod. The lesults obtained in these experiments are compared 
with similar values calculated by other investigators, and it is 
sliou-ii: (1) That the cocflicients d}[a-:,H and dE,,idt increase as 
;tji lioiiiologous series is ascended. (*2) Tliat the substitution of 
livdrogcn by the ethyl group causes nu increase in the coelTicientR 
for members of the benzene series. (3) For alcohols tlie coefRcienfc 
<J][n'';dt iiicreavses very mucli as the sc-ries is ascended. (4) The 
rephmeriient of liydrogcn by chlorine, io'^line. or bromine causes an 
nicieasft in the cocflicients, which is greatest in the case of the iodiiio 
Mibstilutioii and least in (hat of clilorinc. 

It is also shown that rcplacenient of oxygen by sulphur causes 
Die value d.\fa-jdt to increase. Tlie replacement of an atom of 
lower atomic weight by one of liiirher atomic weight causes the 
coeHudent dM'i-ult to incroa.se. Tin;^ i.s demonstrated in the case 
(.'Cl., • p ISnt’l^. For eight of the substances investigated 

llio value dEiJdt exceeds the normal value given by Ramsay and 
Sho'Ms, and in consequence these subslauces ought to be regarded 
iis dissociated. On (lie oilier linnd, the Diuoif-Mojoiu vapour pres- 
.•lU'o expn-ssion (A.. 1000. ii. 4701 and the Walden o.xpression for 
ilie value dE^'d'f (A., lOO?. ii, 1014) point to these liquids being 
imnnal. The Rainsay-li^biclds I'ormuha for the normal value of 
is discussed, as also is the Ouye tlieorv of the dissociation 
in the surface layer. It is shown that the values dMa-ldf and 
il!:\ddt are of an additive nature, and from an examination of 
did substances forinuhe are deduced whicli give n means of calcu- 
l;uiiii: tliese coefllcients. The U'rmula’ for normal liquids are: 

dM<d :df ---- - [0-O00tfT( li ^ - 1) 0-0103], 

1-90]. 

v-licrc li s' -1 is the sum of the square roots of the atomic, weights of 
lilt' c'umpoiiciit atoms. 

d he agreement between the values of the coelTicients calculated 
l y liu- ;i!)uve. lormuhe and those obta-iiied from experimental results 
P- oil the whole, good. For elements and lialogen derivatives the 
i^n'oitieiit is best; for hvilrocarbon? a variation of about 12% is 
I'auid in .yne casesj esters. Ob is about the maximum divergence; 
<'Auh'.'<. '.liA-crgeiicc, but (he agreement, is goncrallv good ; amines, 
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a lueaii divorgencc of about- 10%, but some amines differ far in,,,., 
tliaii this figure. Nilro-compounds, acid amides, nitriles, ^tifl 
hydroxy-derivatives are less in accord with the formula. J. F. S, 


Dimensions of the Surface Energy of Solid Substaiicss. 
"William J. Jonls [Zeitach. phi/aikaL Chew., IIH.'I, 82, 448 — _ 
The formula; used by Ostwald (A., 1900, ii, 730), Iliilcit (A., llini 
ii, 4931, and Froundlich for ca-lciilatiiig the surface energy of sulul 
snhstiiuces are critically discussed. The author deduces a forniii];!^ 
from considerations of a thermodvnaiuicHl reversible process. vTiij; 
he applies to tlic cxperimeiilal data of TTulctt {Inc. ci(.). TIjq 
formnhi is given hy; 

V ■ m — 1 logr(t — yi)/(l — y-i) ’» •' ~ 1) • 

in which, r, and a, are the radii of the solid particles whirli jii,, 
dissolving ajul l)eiug formed in the saturated solution, cr the sm iaro 
{'iieigv i)er unit area, p tlio density of tlie solid, y^ and y., tli-} 
degrees of dissociation of the solid substance of radii /y ami r., in 
tlie saturated solutions, m is a cmistaiit having a value hctwtfti 
1'3L> and I'n.h .1/ is the mol,''eular weight, n is the nnmhor <ii imis 
funiished bv the salt, and 7/ and T liave flicir usual meanings. ’ITh 
sniface cnergv for gvpsnm cnlcnlatcs to ]0o0 ergs, per srp cm.. ;uiii 
for barium su'lidiate the value 1300 ergs, per sq. cm. is obtained, 

J. F, S, 


Method of Determining “a” of van dor Waale’ Equation 
from the Surface Tension. Ai.hkiit F. Mathlws {,/. /V-vsrn/ 
Ckem., 1913, 17, 134 — 161).— The various known methods of fom. 
mUiii*: n involve (he assumption tliat h, tlie real molecular vi luiii', 
is nnalrecled hv changes of temperalnre atui pressure. The andim'j 
method, which is based on the surface tonsi(m formulfc of Yeim: 
and is independent of any assumption as to the \;ihii 

of 

Yoniii:'-'^ im-mnla, N-wA' 3. e<]nates the surface tension to ilic 
Tridins of ai-iiun r of cnliesivo artraclion ami the total eulii.'Mvr' 
pressure K. Tlie rival formula. 3/-A’ , 30, due to EaylcMcli. 9 
rejected bv the author because it leads to imprubahle values oi' 
necording to liis method of treatment. 

van der Waals' eonstanl tt, which expresses the cohesive* I'OWtr. 
mav be equated to .V.l/'A', where .V is the numher of inohcules a. 
voliime \ ' . ITcnce. ti ' V- - M-K ; <-y avIutc ;* is the space nrnipi-": 
hv a single molecule. At absolute xero, when the molecules are 
coiitacl. /•" Hence, - .1/'A’^ 

Xow. according to Eotvijs' lormula, A'r,,* - 3 19(7, — G) -V. In 
rcpinting the (wo values oi Sc,,'- and assuming d to have t!ie 
G'31 X lO-'h the autlior deduces that dZ-A dld'bi x lO- ( 7 
From M-K. n and '/ can readily lie calcnlaled. 

The- values of h.- thus cah-nlate.-l for ether, ]>eulane. ami 
tauo are shown to be a. eoiislaiit fiaetion of the critiea! 

V ! h , ‘I'O’t-'i. Tlii.s figure is verv close to the varietiis csimiaU' I', 
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vai! Wiials, and departs considerably from the tiic-uretical value, 

iMiiicly, 3. 

'i’lie values of ^^~K calculated by the aullicr for twenty-seven 
vi^bitances witli the aid of Young’s surface-tension data are very 
ciniilar to the values obtained by the ordinary formula, but in some 
jn-vniiccs differ markedly from those. Tlic new formula is con- 
jiidered to give the more accurate values because these exhibit more 
(learlv the r('lationship of colmsion to molecular weight and valency 
(ItHliiccd by the author. ' R. J. Cb 

Properties of a Liquid Connected with its Surface Tension. 
iy, }i.\ju) D. Koekman {Troc. i'ouih. I’hil. A'or,, lhl3, 17, 140 l.VJ. 
('nuiparo this vol., ii, Jd). In l!i*- jin-vioiis pajcr a foinnibi was 
^|,;.(ii!crd for the surface tension of a liquid on the assinuption that 
ilicrc is I'O transition layer at the surface. By substitution of the 
oxpcrimentaliy determined surface tension, the formula may bo 
inversely applied to calculate the ahsoluu- wciLdit of a molecule, 
l-'i'diii tile data for ethvl ether, carhon teti'arliloride, methvl formate, 
iumI benzene, the mean wciL'ht of tlm hvdrogcn atom, which is 
(iljialned from the fonnnla. is I'dOx Id gram. 'I'his is in good 
;}fneenu*nt wit!) the valm- l‘bl Id-'-'f gram oldaincd by Riithorford 
ivfnii evi>enmenU ntt llio apanich'. 

A number of relations have abo he.m oblainod roiine<'tjng tlie 
tension of a li'iniii with it< internal boat of vaporisation, 
compressibility. cocHirient of expansion, ami oilier (juantities. Some 
of these inav be utilised for the deloction of a.<soci:itioii ami cstlnia- 
tlun of tlie ewtent to which association occurs. IT. H-f. D. 

Determination of the Viscosity of Cnoutchouc Solutions. 
J. t'b VohiChevL Wefl.hbi'K Ii)l3. 10. lot — lTt'''i. — From the ipsults 
p'' a number of (h*ici’miiia(inii< ni ihe voe-uiiy of a. spociiiien of 
i-anulcliouc from Java, the author makes t]i<‘ following infcronce.s : 
(j) 1)1 ih<‘ dctcrminaiion oi rclaiivo v!Si't'>uv ilie iy}H“ ot vi.-^co- 
mclcv emplovril lias an important iiitlnrui'O mi the rc'^ulls. (‘Jl 'L'bo 
.liameter of the capillary in n<r.v.ald's visc"iii{-icr .-iMubl nrit be 
im> small. (3) A’iolent ‘-habing during tlic making of tiie sidiitioii 
ccnshlerablv affects the viscosity. { 1) Tiiere is a rem^'.rkal.ile relation 
lir-twcon the relative viscosity of eai^ntchouc soluiiou.' of similar 
concent rnti'' 11 . (•>) The viscosity is atTi’elo«l ))y the length of time 

wliicli lias ibapsctl hciweeii the j-.veparaihm of the solution and tlie 
ilf : t-niiinat ion, especially i«u* solutions oi high coru'entralion. 
i'-') The relative viscositv of the sohitions oi tlie samples t'Kauilnecl 
vas aliectcil bv tbe terniperature. but mn the ahs-dutc viscosity. 
(T) AVith eoneentraied solutions the time of etllux diminishes 
b'i‘1 W'Tii sneeessive deltnaniiiation'. tlie great C'l dilTerouce being 
('hs. i ved between the tirst and second reading. 

Details of a method of determining the viscosity of eaotitcliouc 
sohuions are given. • 

Relationship between Molecular Weight and^ Turbulence 
Viscosity Constant. WAi.TiirR Snin ; at Ihl.l. 

14. Ill (V-mpare A.. I'.Ml. ii. 783: lOIA ii. 80in.--From 

■ Ch-:-. A'' ' li'V', 12. Lb -157. 
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experiments on the hydraulic flow of methyl propionate, pi(>|iv] 
acTtate, and butyl acetate, at temperafcnres between 15° and 40 \ it 
is foiiJid tliat the connexion between the time of flow (^), the pn ... 
sure (p), and the temperature {6) in the primary stage of tnrliii- 
lence is expressed by f — value of C for ctliv] 

acetate is lli'3, methyl propionate 115*2, propyl acetate 125 8. an-l 
for butyl acetate i30'2. The constant G appears to be related i<, 
the molecular weight (.1/) by means of the equation C'= 12'2j .!/ 

In the third stage of turbulence, in which under very high j.ro.s- 
surcs the liquid appears lo be projected through the capillary li|;^ 
a frictionless, solid, cylindrical column, tlic time of flow is given hy 
t==C'j \J p, in which G’ is equal to 33*4 for butyl acetate, 34 u fur 
propyl acetate, 34*6 for ethyl acetate, and 34’8 for mcHivl 
propionate. 

Tl\e sequence, which is obtained when the esters are anTingi,'d 
according to the viscosity constants, is thus seen to be reversed wiifu 
the numbers relating to the prunary stage a-rc replaced by thnso 
cliarnctei'istic of the third stage. H. M. ]). 

The Adsorptive Power of the Hydroxides of Silicon, Aliu 
minium, and Iron. VI. i, Houland {Z^.iisch.dnovg. llOid 

SO, 171 — 175. Compare A., 1912, ii, ll'lo). — The colloids of ilny 
have very little adsorptive power lor azo-dyos, and tho colouiin:' 
matter of unknown constitution which is pre.sent in tho waste water 
i’l'oni su]])hite cellulose is not adsorbed. C. if. D. 

Adsorption. VIII. Adsorption by Stnrch in Mixed Solu- 
tious. Ai>a.si V. hAK 0 V>Ki {J. Ghy:^. i'htm. Aoc.. 11)12., 45, 

7 — 12. Compare this vo!., ii, 114). — The author has investigalcd 
the adsorption by .starch of alkali in presence, of salts and of two 
alkalis simnltaneously. 

Potassium and sodiiun salts of organic and inorganic acids cau.'O 
considerable increase in the amount of sodium hvdroxide. adsorljod 
by .starch, llie carbonates being appreciably less eflective than the 
otlier salts; the c.xtent of the adsorption increases coutinuouslv witli 
the concentration of the salt. Tlie adsorption of the large proj^m- 
tions of alkali thus occurring is not accompaniod by a])precial)lc 
gcdalinisalion of the starch. 

Barium salts c.xert a similar influence on the adsorption of bai ium 
livdroxide bv starch, hut the small amount of atn innninni livdroxidt* 
adsorbed by starch is scarcely affected hy the presence of ammunium 
salts. A more complicated course is followed by the adsorption when 
the livdroxulc and salt possess di.ssimilar cations. The sysUins 
XaOTi ; and lBa(0!l)> + \aCl give identical results. 

With the .system KafOll XaOH both alkalis are adsorbed, tli^ 
former to a higher and the latter to a lower extent than when 
})rcscnt alone, so that tlie- adsorption of barium ions is raised mid 
tliat of sodium ions diminished hy excess of hydroxyl ions. 

Ammonium hydroxide is practically without infliienceVon tli' 
ad.^orptioii of sodium or bariiuii hydroxide. T- il. !’■ 
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Adsorption. IX. Adsorption and Hydrolysis, Ada^l V. 
|;\K(ivski (/. Phys. CVtm. Aoc., llJl:?, 45, ]:] — 21). — The 

ioii Tn.ide that the action of alkali on starch yields 
• staichatcs ” or chemical compounds analop^ous to alkoxides and 
-ut Since starch adsorbs both alkali and water simultaneously, 

j,j tlie solid phase liyJrolytic decomposition of the starchate would 
o,tur. tlic.se changes being represented by the equation: 

AmlT + MOlI AmM ll.p, 

^viuic Anill indicates starch and AmM the starcliate. 

][ the initial concentration of the alkali is a. rnilli-equivalents in 
^(m^uo c, and the weight of starch m grams or l()O0////lG2-0S/i or 
y ,i,illi-equivaieuts, and if. further, after the esLablishment of 
o,[iiilibi'iura, there are present ;r. niilU-equivaleuU of starchate, X ~ic 
free starch and a-x of free alkali, then -r/(.V-.7)(n-.r)-^-,t 
<li(i\i]d give constant values. The index n of the constant represents 
the number of C,;ITj,jO:, groups present in the given .starchate per 
,,,)i:ivnlont of metal. 

With potato and St. Vincent and Ibuiiiuda arrowroot starclics 
coiidaiit values are obtained with lithium, sodium, and potas.sium 
iivdroxidea for I'n if dl. In the case of .starches with small 
.'■i'auuh’?, such as rice starch, the constancy is less satisfactory, and 
with wheat starch constant values are obtained for l\y The 
,:in-('li;des formed by the two lallcr starches lionce differ in type 
iiojn those given by potato and arrowroot starches. 

With barium, strontium, and calcium hydroxide.?, less concordant 
iiuinlK-rs are obtained, but these are in fairly good agreement with 
the value n~\. 

The constancy of the values of l\ the nctrligible influence of 
rluiiiL'e of temperature on the adsorption of alkali hydroxide.? by 
j^tarcli, and the intensification of the adsorption in presence of salts 
(coiiiparc preceding abstract), render highly probahlc the existence 
of stavriiates. T. IT. P. 


Influence of the Geometric Form of Solids on the Chemical 
Reactions which they Undergo. Hkikicl jyuid., IWo, 

156. r)4S--.)50. Compare 1012. 155. 1227).- -The author has 
liiwisurcii any ciiaiiLre of rale ot aliack oif a ou a soU'l. by varying 
iii^ curvature ol tlie solid, in such eases as the acti'')ii of iodine \apoiir . 
un diver, and finds that, either a-fc tlie ordinary pressure or under 
icijaccd pres.surc, the action of the ga? on the solid is most rapid at 
those points where tlie mean curvature i.s the greatest, and explains 
the jhienomenon on the grounds of ca])i!larity, the gaseous conceu- 
U'atioii being greatest at the jt^oiuts wliore the radius of curvature 
U least. 


Capillary Phenomena in Gases. Extension of Laplace's 
Formula to the Contact Solid-gas. G. lleuoUL 
J'.'l.i, 156. G8S—f 01). —Working with co])[H'r cylindt^rs of dllTerent 
<Hain-U’r. subjected to the gas from viilcnniseil caoutelKmc, _ the 
iUUiiftr si: vws tliat the amount- of copper coiiipouud loriuod is given 
iiy — 6' , -n' c, where ^ is the thickness of tlte layer uf copper 
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compound formed, the radius of the cylinder, and a, h, c 
constants varying slightly with the pressure of the vapour. As-u,,,. 
ing that tlicrc is an increase in the concentration of the gas at t],,. 
surface of the metal, he obtains a^~yv +c, where V is the conceii- 
tration of the reacting gas, which is thus a linear function ef 1 
thus there is at each point of the surface of separation of solid 
an excess of pressure proportional to the mean curvature, ami jq 
L aplace s formula holds good for such cases. W. C ' 

The Differential Tonometry of Solutions and the Thboiy 
of Arrhenius. KuonNK Fouard {Compt. rend.. 1913, 156, 62J i;t;r) 
t oiai>aie A., IDH. ii, 2(17, 1071; 1912, ii, 436). — A pliotogi’a]ili mifl 
description is given of a tenoiueler, in which the author lias nuidc. 
determinations on equiniolocular solutions of potassium chloridt; and 
sucrose, and has obtained results whicli are in agreement ^vil]l Im 
measurements of osmotic pressure {joc. at.), and thus opposed lo 
tlie ionic theory of solution. G, 

[Stratified Systems.] Raphael E. Lie-secwg {ZediAtk CUm. 
J,hI KoKokie., 1013. 12, 7-1 — 77).— It is shown that the expei inifn,i> 
described by Hatschek (A., 1912, ii, 439) cannot ho acceplcd .'is 
disju-oving Ostwald's view tliat the formation of slralified layers (,i 
insoluble su’ostances as a result of slow difTiision in jellies is duc to 
the intervention of .snpersntnrntion phenomena. 

Tlie slow interaction of coitpor nitrate an<l sodium caibuiiatc, 
wliieli occurs wlien silicic acid jollies cotitaining t!ie two substancir- 
are brouu'ht into contact, has l)eon found to give rise to irregnlarly 
stratified precipitation layers of Ijaslo copper carbonate, the struct mo 
of wliicli rcsoml)les <‘loselv that shown bv certain mahicbite.s. 

11 . ll. . 1 ), 

Now Apparatus for Quantitative Dialysis, A. (m-loi'Ki/, 
{('hew. Zeii., 1913, 37. 2')9 ■-2»»n).~in order to dirtl\>o a .sulthtiim'p 
('xhau^^ ivclv, using a. sjiial! voliune of water, the maicria! i' 
enclu'cd in a suitable membrane, wlncli is so placed in a nioilifad 
Soxlilet apparattis that it presents ns large a surface as posulilc 
to lh‘> water. I^lionld it not be advisa.hle to heat tlie product aluivr 
50- a capillarv tube may 1)0 attached and ebullition iiiaimaiiK.d 
under, reduced pressure. J. C. 

Influence of Chemical Constitution on the Thermal Pro- 
perties of Binary Mixtures. I. 1 *.\i:l rAs<'.\i, and l.iatx Xoum.sm' 
;AV/. ,S'„c rhim., 1913, [iv], 13. 1.11 — Uil).— TliLs b tin* nf a 
scries of papers in which tlie authors propose to deal with hiiimy 
mixtures of comj)ouiuls of the tv|)e R a /3-R', where R and P lu * 
aronatic nuclei and a and )3 may be ‘Cir^*. ’(.'ll., 'C:, 'NIT*. 'N., (';■ 
•O'. Riicli investigations have hrej\ made already by Bide i\. 

ii. 040) and hv linini (A., 1912, ii, 1013). The aui'iiis 
propose to nscertain (1) whetlicr ‘diiixrd crv'^tals'' are formed. ' 
if so, over what range of temperature, and (2) what rc\:di"iido ' 
exists l>etwcen tlie siriiclures of the two components ‘and tb 
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of MinuUjuu-ous <Tysl;niisa) ion. Tin- n.i.'vturof; now 
,^;,r,iincrl an-: (1) stilbcne willi 0/| -lihenzyl. (U) lolaue (r) -.vm- 
{d) kydnizobonzciic; (2) toiaiio with (n] diboM'/.v!, (b) azo- 
IjeiiZ'-ae, (^) liydiazobenzene; (o) dibonzyl with (ftj liydrazobfinzene, 
r';) azobenzcne; and (4) azubonzone willi Inakazobonzx-ne. Tables 
^fapbs sIioaIii^ tlie fusion curves of tlicse inixture.s are, given 
They show that compouTid.s of the type ll-a a li taken two at ii 
till!'' ^ conliriuous series of mixed crystals, and are jirobably 
,ii:!'lly isomoipiioiis, iiltbougli there arc sliades in this isomorphism, 
thin : in the case of a binary mi.xture of two compounds liaviurr tho 
inuHivalent- central atoms, or the saiiio ceidral linkings^ tlio 
,'iisiaii curve generally .sliows no mitiiinal poiul. whilst a niinimal 
puitif develops more and more clearly as differences in the two 
t^.niuitutional characters mentioned become more noticeable, and 

Diust marked in a niixtnre of liydrazobenzeiie. XliPh-XIIp]]. inul 
tolanc. C'I^IkCPIi. Turtlier, hydrazobenzmic sinews ,'m unforeseen 
tmdeiicy to produce minima] points on the curves, jiossibiy owing 
ti) till’ ease wilh wliiidi iis *X. atoms imiy become iiuimjncvalenl. 

T. A, II. 

Chemical and Crystal Molecules. Kvouaf S. FKnoimv (J?ei'sc/t. 

Min-. l!)b>, 52, 22 — 4.1}. — Sfever.d examples ate (piotfcd Irrnii 
tlie iuithor's tables (A.. 1012, ii. 772). In considering tlie symmetry 
nhiiions of the chonical niolt-cnie tlie urrumreiuent of the peri- 
nlierically placed rmlirlc.s must be taken into account in addition 
id ilie nuole.ns itself. As a rule, the symmetry relations sliown hy 
ilu* crystal cannot be e.xpressed by the chemicai molocnle alone, and 
(wo or more of these musi be uiiiled to form the cwstal molecule. 

T., J. 3. 

Formation of Crystal Faces. A. l’>Ki;Tif-iri) (J. Chi.i,i. phh^., 
r.'lb 10. G2-I- -035). — According to Curit\ crv'tals take tho habit 
wliii'li u'ivcs tliCMU the miiiinmm of sn)it'ri:i.'iul (.'iiorcv, so lliat Uie 
ivliilive areas of tlie fm-es depend on their eapillarv constants. A 
cry.sta] departing from tlic e(|uilil)riuin ■shajio when placed in a 
scliiiion of suitable strengili sliould dissolve from some faces and 
grow on others. 

-Vi'liially (lie dilTerciices of solubility in crystals are so minute as 
to i.t' witliout inliuence on their crystalline habit in comparison 
willi the eli'ect of ditievent rates of crvstaliisation along different 
axec 'r.'iking tlie surface energy of two faces of a crystal in its 
luii'mal iialiiL as of the order 100 and 800 ergs per sq. cm. respec- 
liv.’y (Hulnft). the author calculate^ that even in crystals depart- 
ing very considerably from tlie normal habit an appreciable dili'er- 
ciM'e ill solubililv cun only arise when the diineusions arc micro- 
M'ojhc. Surface energy niiglit come into plav in extreme <‘ases. as. 
!*’!' txamph’, in jireventing a snb>t;mce from crvNi;!lli>ing in thin 
jilaus wlivii iiorniallv it crystallises in slender iiecdle~. 

1 he main factors wliicli inllneiice crvsialline haliit ai'c ihe intermu 
stiiuiure •»! ih(‘ crystals and the degree of supevsatnratiun and the 
ii'itiue o: ’'-e l•oneentratioll and other cun'cnts in tlie solution 
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(luring dopositimi. According to Noyes and Whiinoy (1807), 
dissolution of a crystal is governed by the rate of ditlusion p,,, 
dissolved molecules across the zone of falling concentration 
being replenished instantaneously from the crystal, remains s;itu,'. 
ated on one side. Lc Blanc has applied this theory to the revei't 
process of crystallisation. The author agrees with Wagner 
Le Blanc's theory fails to account for the varying rates of ciystai 
growth on different faces. Wagner suggests that the thickne-^^5 
the diffusion zone varies from one face to another, but 5 beii'g 
least 0 03 mm. with the most violent agitation (Brunner), is 
likely to be influenced by forces of molecular magnitude nt the 
crystal siirf.ice. 

The rate at which equilibrium tends to establish itself between 
a given area of crystal surface S and the solution is proportional to 
the difference in the cunceulratiou of the saturated solution and 
the solution in immediate contact with the crystal c'. Thus, 
(lrldf = kS{r .' where k is the yelonty 
constant of crystallisation of the given surface, I) the difliision 
constant, and c the mean concentration in the diffusion zone. l}ii< 
fovjnula reduces to that of Moyes and Whitney when />//• i? voiy 
siniUI in comparison with 5, that is, when the solution is absoluf* 
still, The more nearly this condition is attained in practice 
more nearly the crystal faces approximate to equal rates of growili, 
and facets may then appear which arc not seen wlien the solutioti 
lias been agitated. k. 

Chemical Analogies of Substances Showing a CrystaliO’ 
graphic Relation to Potassium Sulphate. Kvouap S. bivixuaiv 
/<rj/6L Min., 1913, 52. 11-21)— A variety of .snhsturirrK ni 
the liypohexagonal type having nearly the same symbols as j)oliis' 
iuni sulphate fall together in the author's tables (A.. 1912, ii, 
for exainplo. SO^Ko- BoF^fXII^b' ll"Br,Cs>. ZuCl^K^. CuCl 4 {\Mep.,, 
etc. TJiese exhibit the same tyjie of chemical formula (ahliouL'li 
the numbers of atoms and the valencies dilTer); and they are 
described as isot.ectonic substances, and their crystals as isogoinil. 

L. J. 8. 

Efflorescence of Crystals under Water. Morhis Four iChfui. 

1913, 107. 8d). — If slightly tlHorescod crystals of sodiiiw 
sulphite, Xa_.S0..7ir..(), are ])laced in an excess of water in n test- 
tiii)c, th<^ opaque outer crust dissolves, atnl tiie crystals heroine cbm 
and hriijiit. i>ii irently warniiiig, the crystals rapidly heconie niii'in-' 
and powdered in appearance, and analysis sliows them to liao' 
e01(?n'sced to a considerable extent. The author considers that tSi' 
best exjdanation is that dehydration of the crystals, due to rise m 
tenineratnre. takes place faster than solution can be ellected 

T. S. P. 

Liquid Crystals of Ammonium Oleate. A. M i.oitziF.iov>k: 
{Z>>Uscf). /in/st. Min., 1913, 52, 1 — 10). — 'I'he so-called liqn^J ci'};''i>’ 
of ainmoninm cleate niav be obtained by the evapor il irPi tk"' 
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i.niiiiary Icmperalure of a solution in wator and alcoliol Tlicy aio 
„i,ly formed in tlie presence of water or al a snmeientiv high tcm- 
priatiire, and by tlio addition of more water they exhibit myelin 
loiios. The conclusion is drawn that the structure observed is of 
,l,e nature ot an emuhion rather than that of liquid crystals 
(rouiparo A., 191i, 11, 109). ‘ j-'’ g 


Nature of the Electrical Syntheai.s of Colloids Cai i. 
ilr.-mnicKS {h'oU. Claw. Ikihejlf., i;ilp_ 4, C mnaio 

ICntsdierov, A., 1912, ii, 1148; Benedicks, this voh, ii 99) Tbg 

iniiro-structiiral changes which are exhibited by the surfaces of the 
elerlrodes after electrical disintegration have been iuvedinated with 
tlie object of throwing light on Ihe, nature of the disintegration 
process. The apparatus employed was practicaliy identical with 
that described by Svedberg, ethyl ether being u.sed as dispersive 
medium, and the current passed between eTectrodes of various metals 
and alloys, 

I'he results obtained indicate that the process i.s es.sciiliallv 
tliermo-meehanical. When the conditions are such that arc di.seluirv'o 
takes place for a very short time interval, as iiiav easily be arrarmed 
if the current is furnished by an induction ooi'l and a Leyden lar 
is placed in parallel with the discharge g.ap, it is found that the 
surfaces of the electrodes exhibit wcll-fonned, ertiptive craters, 
ivhicli are attributed to (he molting of the metal under the influence 
of the discharge. Wlicn the disclmige ceases, the surroundin'' 
liquid comes in contact with the hot metal, and this is supposed 
to lie directly responsible lor the disinteg'r.ation of the electrodes. 
Ill support of this view it h.-is been found tli.at exactly similar 
cratcv-like structures can be obtained when a gentle current, of hot 
air is allowed to im|)ingc on the surface of a highly viscous 
siilistanco, such as asphalt 

111 accordancf with the thermo-mechanical nature of the process, 
tlie most important factors in connexion witli the electrical disin- 
tegration process a.re the latent heat of liquefaction and the thermal 
conductivity of the disintegrating iiudal. 

I'ltra-inicrosfopic observ.ations. made uiih the colloidal metal 
solutions obtained by Svodberg's metbod, have, shown that the 
]i, articles are spherical, the diameter varying over a wide range with 
ail upper limit, of about- .op. ' ‘ H. M. D, 

[Preparation of a Dispersoid Solution of any Substance.] 
]’. P. VO.N Win.Miiix (A'o/f. Cfam. lul:), 4. 17.5— 19 11 . — A 

llK-oi'ct ical paper in which the autluir discns.~os tlie eoiidition.s under 
v.liich It is possible to oht.ain any substance in tin- form of a. 
di'pcTsoiJ solution. ' II. JI, D. 

Phy.sical Properties of Colloidal Solutions. J.-sci I-'hwk 
iAoll C/r>i!t . IkAlaflf. Ittld, 4. 190 — 2'J,si.--Mtasureinenls have been 
iii.kIc oI the volume cliange.s which .aceompanv the absorption of 
rater liy colloids, of |]ip heat of liipiefnction, ami ihe coefficient, 
expansion of various colloids, and also 01 the xiscosifv of cert.ain 
eiilloidi'.l solutions. 


lie ahs. ’■■'‘ion of water hv gelatin or starcii and of ro!o]xhonv 
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Ijv oil of lm|ii'iilinP is a-tleiuleil liy ooiiliactimi, tlie inagnitiid,. „i 
w'liicli, wlicn rclViTcil lo unit vohiiiie of the gelatii], starch, or oh ,,i 
turijciitiuc is iiulepciidcnt of the eoinposition of flic mixturio Tlie 
transition from the solid to the licjuid state shows no apprenahlt 
absorption of h.eat according to experiiiieiits with coloplaniy, 
mixtures of coloiihonv and oil of lurpciitiiie, and nuxtures of g, lati,; 
and water. The coetticient of exiiaiisioii of gelatin water itnxuirf. 
increases with rise of temperature to a maximiiin, afterwards fal'in; 
to a iniiiimum, and at still higher temperatures increasing acaiu. 
The maxima and minima become more sharply denned as the jint 
portion of gelatin in the mi.xturc iiicreases, and at the .saine limj 
tlie temperatnros at which they occur are found to rise. In ip. 
case of colophony and its mi.xturcs with oil of turpentiuc, tlie 
coefficient of expansion rises with the temperature, at first quidtly. 
then more slowlv, and later again more rapidly. As the proportion 
of oil of tnrpe'nline in the mixture iiicreases, the coefficient m 
expansion becomes greater, hut tiie rate at which the roi ihcii-iu 
ini'ieases with temperature becomes le.ss. , . , , , . 

i’roin the examination of a large mmiher of colloulul solulioiin ni 
dyes, dissolved in water and alcohol, it has been found tliin tU 
ellect of tlie dvc on the vlscosily is in gciierul greater for aloolioiir 
than for aipioous sulnlioiis. The viscosity of solutions of Mialaclnt:. 
green and safraninc was found to vary with time. 11. .M. it. 


Thermo-chemical Researches on Solution and their 
Bearing on Theoretical Considerations concerning the Rela- 
tions between the Chemical I-'roperties of Solutions, Nkola, 
A. Koi-osovski (./. A't-.s,s, r/,r,a. .she , Iftld, 45, ■22-y2." 

pare this voL. ii. '22).— On the assumplion that the change cl aiiv 
propertv for mixtures or chemical compounds is an external iiiiiii:- 
festalioii of tlie action of idiemical allinity. it may he as.serted taai, 
ill the case of af|Uoons solutions of elcclrulyf es, the divergence m 
aiiv iiroperlv from the mean of (hose of the solvem- and soUitc i, :i 
eunseoicencc of the formation of hydrates. Assuming, umlicr. llv 
formation of hvdrates of the ions, all sueh divergences must- lucci- 


,ari]v follow an additive law. 

Ill order to ascertain the limits of applicability and a inc-imiic 
of the general character of this proposition, the aiilhur exaliillis 
tlie relalioiis between the values obtained, for various sally, eX 
(1) the lowering (I'l of the. coefficieid of distrilmtioii of acetic iiral 
between water 'ail'd ether under the iullncnee of 1 gram ei|aiya-£-iii 
of dissolved sail (eompare sA., 1911, ii, 991. H'o); (2) the ' I'arf'; 
(I ") in (he lemperalure of separation of an aipieoiis soluliiin el 
..•oliillvrie acid produced bv a half gram-ciiuivalent ol dissmv<n sj 
(coiiii.'arc Smirnov, A.. 19i)7, ii, 33-1); (3) the cliaiigc (I 1 m ' ‘;- 
ali-orbability of earboii dioxide by water caiisetl by one LiJ" 
eoiiiv-alent of dissolved salt, (compare Setsehcmiv, s\_. bm-'. ''x- 
1 l.dJ ; ./. /I'm--.'-. /’Ays. f m. l,SdC._18, and Ibfir , 19)- ^ I Iw 
;-t:uu;v cxliihiled bv the two ratios, ! ^/1 - h' <ni(l 1 ; I ■ 
le'-arded as evidenee of the ehcmical' nature of these, propein-' 


i,.l /ai.-Y. -J'-i. I--™. It'Ll, ii'i - 'if. 
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ffitli other properties such as density, capillarity, etc, no such 
cjijiplo relations were obtained. 

.Measurements ha™ been made of the heats of solution and 
.pcoilic heats of sodium and potassium chlorides and nitrates in 
„.ater and in various mixtures of water and ethyl alcohol. In each 
these solvents the differences between the heats of solution of 
sodium and potassium nitrates, and (2j sodium and potassium 
undes are very nearly equal. Appro.vimate equality is also 
cKh, lilted beUveeii the differences for (1) potassiurn chloride and 
nit t cite, and. (z) sodium chloride and. nitrato. T H P 

Influenoe of Temperature on the Velocity of Chemical 
Reactions. A, JiKHTnoiiM\/. 10 07" yr\__ 

According to Arrheuius’ theory, the “ active 'part in "chemical 
L-hiin^'e IS formed reversibly m accordance with vair't ITolI's eouatiou 
for static equilibrium. The active part is supposed to bo trans- 
lonned chemically at a dcfimte rate iu accordance with the law of 
mass action. If k' is the rate of formation of the active part and 
f of the reverse action, and k the rate of chemical transformation 
of the active part, the concentration C of the latter is proportional 
to h ; [k + k«). It IS not perniissihle to assume with Arrhenius that 
h i? independent of temperature. 

The modiiicatiou of Arrhenius' theory put forward liy Trautz 
(A,, 1911, 11 , 381), in which tho active 'part consists of molecules 
uudcigoiiig a pioliminary dissociation, is open to a similar objection, 
a.s .alp is the additive compound hypothesis. According to Gold- 
sclimiilt (A., 1909, ii, 39Uj. only tliose molecules react the velocity 
of which exceeds a certain ininiinnm. The anthor proposes a modi- 
liiiitioii of this tlieor\ , in which vidocity is replaced by *' cncr>^''V 
of internal atomic vibration.” Those moUoules tlio. atoms of which 
nrc in^an unstable cuniigurntion or are vibrating beyond a certain 
(iiliiiii uinplitiidc constitute the active part. Iu gusoous actions 
oTjicr than intrainolcciiiar actions, it is necessary to assume that, 
tfiinhcnt additive _ coinpoiinds are lurmc■^l which cu'e dissociated 
again iiito tlie original cuii.5titnenis or into iww constituents accord- 
ing to their content of energy or their configuration. 

Tiie ordinary temperatnre-oquaiion is modii'ie.! bv the addition 
of a new factor. f{T), and thus becomes ]oi:k' ■ k'- - A ' T -r- B l]ozT ^ 

{ 'I r I) -r ! {T) . 'I he now term /(/") is intended to take account of 
the clleet on k of various factors, sucli a? the increase in the propor- 
tion ot active molecules exceeding the critical cnc-rgy, the increase 
in llie average energy of the molecules which e.xcood tlic critical 
energy, am:, in (ho case of solutions, tlio viscositv. In pruclice, 
jij) ii usually negligible in contiiansoii witli ex^.H'riuicntal errors. 

K. J. C. 


•Action of Low Temperatures on Explosives, .Xxoin; Ivling 
i'r.) b.\\n G l-’r.oKLNTix {i'ofuj.t. />,/./.. Igi;'). 156, 0:'4— — A --tudy 
w llic iiilluence of cooling on the sensitiveness of dilrerent explo- 
sives, an the force and rate of their e.xplosioiis, comparison heing 
iii-iuo 1), .Hji results obtained at tlie ordinarv teniperatiire and 
01 V. li. 21 
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at -190° (liquid nitrogen). The sensitiveness to peieiissiun 
i-onsiderably diminished a-fc low temperatures, tlic cooling clit,! 
lieing shown both by the detonator anti the explosive itsell'. The 
force of the explosion does not appear to be diminished by cooliu^.^ 
providing that the percussion is sufficiently powerful to products 
total dellagration of the explosive. When detonation occur?, tliA 
Droiia-^ntion of the explosion wave is not affected by cooling. 

‘ ^ ® W. c:. 

The Oxidation of Complex Cobalto-organic Compounds 
H. CoLix and A. Sen'EC’hal {Compt. rerul., 1913, 156, 625— 637), -A 
study of the rate of oxidation of solutions containing a cobalt ?alt 
and either glycerol or lactic acid, to which an excess of allcali 
hydroxide has been added, the amount of oxygen fi.xcd by the 
cobalt in a given time being determined. Tlie reaetioji is uni- 
molecular, and the value of the constant K is independent of tlje 
concentration of the cobfdt salt, but decreases rapidly with increase 
in concentration of the alkali. The author considers that the 
mechanism of the oxidation is similar to that in the case ^of tlio 
cobaltocyaaides (compare Jlanchot and Herzog, A., 1901, ii, n4'J), 


Velocity of the Reaction between Sodium Thiosulphate 
and Sodium Bromoaoetate. Sekgius Krapivin {ZeiUch. 

1913, 82.439 — 117). — 'fbe velocity of the reaction bcivu-Ki 
sodium thiosulphate and sodium bromoacetate is determined by tlio 
same method as that employed for determining the velocity between 
sodium thiosulphate and cliloroacetate (A., 1012, ii, _92G). Ihe 
rouclion is bimolocular, the velocity constant depending on ihf.> 
{‘oiicentration ; for U’OuA-solutions — TCU5; 0‘Ua.l -solulioiis 
7,'“0'697, and for O-QlA-solutioiis A:“0'45^._ Doubling the (uiutii- 
tratioii of either the bromoacetate or the thiosulphate biingi; aboiii 
tlie same cliaugo in the velocity constant. Tlie addition ol UTT.t- 
sodium bromide, sodium iodide, sodium nitrate, or .'^odium sulphaif’ 
ett'ects the velocity constant to the same extent as the addiiioi) 
of the same cpiantity of either sodium thiosulphate or suiliujii 
biojnoacetate. The addition of alcohol to the reaction nii.xtme 
i'auses an increase in the velocity constant. J. !’• ^ 


Hydrolysis of Metallic Alkyl Sulphates, OnnimK A, l.iNii.vyi 
Avi^t. J. Sci.. I!n3. [iv], 35, *28.3—289. Compare A., 1912, ii, CT , 
ate of saponification of sodium etliyl sulphate by sodium 


-Tlie 


hydroxide and of harium methyl .sulphate and strontium iiiethd 
sulpliate bv barium hydroxide has been examined in aqiieuih 
solution at GO'-'. The data indicate that the reaction prorecd^ in all 
thre*' cases in accordance witli tin* equation for a biinolrcumi 
change. This result differs coinjiletely Ironi that obtained in 
expei'iments by Kremaiin (A.. 1910, ii, o9G), and tlio author 
the conclusion that Kremann s data are untruslwodhy, and t 
tho internrf lation of the results is conseriuenf iv witliout f(^uiidat:''ii. 

^ ' II.. M. i* 
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RB-inveatigation of the Velocity of Sugar Hydrolysis. II, 
fhe Role of Water. Marti.n A. Ho.sanoff and ]{ M Vni irif 

j,,.,-. a, .sw., 35, 24s- 2,^.). i„ J,,,;. v 

ii, 34) It was d, own ll.attl.c liy.lruivsis of sucrose is a .strici Iv 
iiiiiinolecular rcactjoii. ^ 

Various explanations, iucludiiig (liose of Colieii (A 1897 ii 
4 ,s|) ,a„d Arrhemus (A 1899 i,, . 8 , 594 , have been oLal for’tlie 
fact that the velocity of hydrolysis of sucro.se is a function of the 
initial concentration, but it is now shown that none of these is 
adequate. A new theory is therefore proposed, which states that 
water plays a double role : 11 the reaction: ( 1 ) it takes iiart in the 
r.'.action, <aiKl contributes to its velocity in accordance witli the law 
of mass-action, and ( 2 ) it acts as a negative catalyst by its disso^ 
oiating power. In accordance with tliis view, the mechanism of 
sucrose hydrolysis appears to depend on tlie existence of a molecular 
complex, the concentration of wliich deterinines the velocity of the 
reaction. Water retards the reaction In- dissociating this complex. 

E. G. ' 

Action of Neutral Salts on Bleaching Solution, Svdset H. 
IIicoiss (/, .She. Dytra, 1918, 29, 8,5- 89).— See P., 1912, 28 *130. 

IT. 51, n! 


Neutral Salt Reactions. II. A Double Neutral Salt Re- 
action and the Action of Glauber’s Salt on Wool. Mouma 
Koht (J. Hoc. Ihj,r>, 1918, 29, 80— 8.i. Comp.are A., 1912, ii, 1047). 

■Ancording to the views brought forward in the previous paperj 
salts wliicli do not give an .alkaline reaction with litmus or alizarin 
sliould exhibit alkalinity when more strongly acid indicators are 
.uliled to the hoiliiig solutions. Tri support' of this it has been 
liuuir! that a liot soliuion of sodium chloride, which is inactive 
Inwards alizarin, gives a loehle alkaline rencuon with nitrualizarin 
, 111(1 a distinctly alkaline reaciion witli diiiitroanthrachrysone 
siilphouic iiciil, 

Allliougli 110 alk.’ilinity is indicated on llio adcUtion of alizarin 
1 (.) Ijoiling .solutions oi ciilicr sodium clilorido or calcium sulphate, 
yi'f' i\licii tlic suliilioiis are mixed, an .'ilkalinc rcacuoii is immedi- 
idcly (Icvclopcd. This is attributed to doublo deconiposition. sodium 
suljiliate being formed in siitTicient rpiantity to give the a]i:?:ai'iu 
)■ •atLioH. 

Tlic atiioii of aqueous solutions of sodium sulphate on wool 
has bei-n investigated witli reference to its tensile strength and 
properties, and the results are supposed to show that tlia 
h,';>ie projiei'lies of wool enable it to reaet- with sof.liiim sulphate in 
huilmg solution in mucli the same wav as oilier organic bases. 
Xeiuriil sail reactions are considerf?(l to plav a part in other 
tta'liiiical proec-ssi's and also in physiological changes. If. IM. . 1 ). 


Colour Changes Among Dyes of the Triphenylmethane 
SerieH as Irhuenced by The Hydrogen Ion Concentration of 
Acids of Different Dissociation Constants. IIf.nuy C, Ihimn-; 
I'A Auifr 1012, 35, 273 — 2bl. t'oiuparc A., 1012, i. 296 ; 

11 , 1(118- A stmly of the conversion (‘f tho beiizeuoid forms of 

21—2 
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certain dyes of the triplienylmethane series into the quinoiioirl 
fums by acids of different dissociation constants has shown fliat 
there is a. marked similarity between the action of tho acids in 
this c:ise and their catalysing influence in the ease of the cinchona 

alkaloids. ■ c 

The rate of development of colour in a solution of magenta in 
sulphurous acid to which a little formaldehyde has been addcii 
increases in equivalent solutions with acids of decreasing dissocia- 
tion constant, and is retarded by acids of increasing dissociation 
constant. The reaction forms a useful lecture experiment for demon- 
strating tho accelerating catalytic action of the slightly dissociated 
organic acids and the inhibiting action of the highly ionised mineral 
acids. The velocity of the reaction appears also to increase with the 
molecular concentration of an organic acid. 

The action of e.xcess of an acid on a rosaniline dye or its carhiiiol 
base leads to an equilihrium between tbe coloured and colourless 
forms which is largely dependent on the concentration of the 
hydrogen ions of the acid. The velocity of the reaction in the case 
of methyl-violet with acetic or chloroacetic acid perns to increase 
with the decreasing dissociation constant of the acid. E. 6. 


Xanthio Acid and the Kinetics of its Decomposition, 
II.ANS VON ITaluan .and Ai.EXANDtit KIRSIIII (Znisch. phjiihd. Chtni.. 
1913, 82, 325— 360).— Xanthic acid usually decomposes violently in 
several minutes after preparation. It is shown that tliis is due to 
autocatalysis, in which the alcohol, formed .as a product of the 
decomposition, is the catalyst. The authors show that if xaiifhic 
acid is intimately mixed with phosphoric oxide it becomes stable, 
.and can be kept for weeks. Tlie rate of decomposition of tho aci.l 
is determined in solutions in benzene, chloroform, carbon disulphide, 
light petroleum (b. p. 65— SU°), ether, nitrobenzene, acetone, mid 
alcohol at temperatures 0“^, 25°, 45°, 65°, and 80°. The coiuto 

of the reaction is followed liy titrating portions of the solution 
with a standard iodine solution when the iindecomposed acid can 
be estimated .according to the equation: 

1, -f. 20EfCS-riII -- 2111 + OEt-CS-S-CS'OEt. 

Tlie velocity of decomposition, in solutions where the decomposi- 
tion is rapid, is in accordance with a reaction of the uniinolecul.'ir 
type, but for those solutions iu which tho reaction is relatively slow 
tile constant, calculated by the cqimtion for uuiinolccular reactioiu, 
gimdually increases, thus pointing tu ,aii autocatalysis. The volociiv 
constant v.arics cnormouslv in the different solvents; thus, if .it - > 
the constant for ethyl alcohol is 1,000,011(1, acetone gives 
ether 4.85, nitrobenzene 31-5, benzene n'15, eliloroform 3 GI, lipo 
petroleum T50, and carbon disnlpliide I'U. It is shown tliat line, e 
no eoiinexion between the dielectric constants of the solvents aim lii“ 
velocity of the reactions, Tho effect of adding quant dies of vaiaoiii 
substances to the various solutions is also investigated, llie ailm- 
tion of alcohol to the benzene solutions c.anses an increase m 
velocitv of the reaction. Tim addition of m.any other stibftancw 
causes'll simile" increase; thus llie constant for a pure’ benzene 
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25° is O'OOOOOGS for a O'Ol normal solution of xanthio 
a,,d; if tlio following substances are added in quantities sofficien? 
t„ form a 0-2 normal solution, the folloivine vaTios “ ollbed 
alcohol, 0 0028; ot.hyl alcolml, 0003G; propvl alcohol 
0 0023; acetic iickI, 0-00021; acKone 0-000070 • i.-of" ’ 

o nooolu; triphenylcarbinol 0 - 00 n(j,l'l . In ' :.Lhercal"’so ution 
rulpl.unc acid causes a coua.dcrable increase in the velocity where™ 
ccehc acid and l.ydroc iloric acid increase it to the same extent 
„.h,ch IS, however, iniieh less tl.an with siilpliurie aci.l Tim ten, 
nreatiinecoefTicient of tlie reaction is much smaller than that’i.snal 
f„r umrnoleeu ar reaetions; it e„„ forms well with the formula of 
Arrhemas. The molocnlar weirfit of xantliic acid was determined 
solutions of benzene and carbon disulphide, and shown to bo 
noriiifih J F S 

structure of Some of the Elements, JlAWKSMormi Cornxs 
{Ohm AW, ini.I, 107 liO-lfKi)._]tefore„ce is made to ' tlm 

advertisement onbiinns of Auturc and .V,,,-.,. ipnfi for priority 

of the idea that “ tlie acidity or non-metallic nature of an element 
if always due to a pair or pairs of eleclrmpn.sitive forces each pair 
emanating from a portion of the element ’’ of mass 4 l-lieven pairs 
of elements are cited, differing in mass bv four units and in valency 
by two units, such as idiosphorus and ahiininium. aluminium and 
fodmm, etc. The combination of o.xveeii and helium to form neon 
is cited in support of these views of atomic structure F S 


Twentieth Annual Report of tbe Committee on Atomic 
Weights. Determinations published during 1912 Fiuvi; 
W. CtARKK {J. dmcr. Chen. N,;,c., i;.]:;, 35 , ‘J27_2S5).- A sumuarv 
Ilf tlr; atoniic-iyeight invp.stigations carried out duriiiv 1912 and 
tho obtained. " p*" r 


A New Source of Error in the Dotermiuation of Atomic 
Weights. IciLio (Ji;An 7 .?c'rn (Jt/; At Jcrfit/. Sci Toriw, 1013, 48, 
IL'S—ISIV— Applying hh reaction for the detection of bromine 
fA., 1912. it. 9S9, and thi? vol.. ii. 3.33i. the author has been unable 
to find cliloridos wliicli do nr-t contain brotnides. or chlorates or 
iodatos free from bromates. From preliminary colorimetric detcr- 
nniuitions it is ]jrobable that oven the purest potassium chlorate 
contains bromate to the extent of one or two parts in ten thousand. 
This would be enough to cause perceptible error in atomic weierhts 
involving an analysi.s of these substances. R. V. S. 


The Development of Avogadro’s Theory. C'\i:i. ( .^ pr. 

(Jifi.ni., 191.1, [ii], 87, 1 t.i — ‘2nsv — llistoriciil. The uurlinr tho 

})Ohition and development of tlie above tlieorv from the time of its 
cidvancemeiit in 1811 until its sreneral accenlance more than fiftv 
years afterwards. ' ‘ F. B. ’ 


AVhat are Bases and Acids? Mn iiauii Mcvnit {,/. er. t'hw., 
jlif. 87. 280 — 286). — A crilicism of A'orlander's definitions 
vol. 1301. F. B. 
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Gas Generator. Fuank Southerdun [ Chem . Neics , 191;', 107 
8G). — The apparatus has been designed more especially for i],,! 
generation of hydrogen sulphide. The ferrous sulphide is conOihiot] 
ill a tower, fitted at the top with a delivery tube and stop-coi k ; Hi,, 
i-oiist, fiction in the lower part of the tower eontains a rafli;ilH’ 
grooved plug, so that a <lrainage chamber i.s formed undernoatri 
TTic side-tube from this drainage chamber is connected with a sido. 
tube opening into the upper part of the acid reservoir, with tlio 
result that the dense stale liquor tends to sink in the reservoir as 
returned, relatively fresh acid being available on rc-starting. 

T. K ]>. 

A Reflux Condenser. W. Wm.kv {J. Ind. hh)g. C.htm,, Hi];] 
5, 151). — The apparatus consists of tubes of block tin coniiedeil 
with bell shaped condensers of spun copper. Tlie bell is (mnijiosfd 
of t^Yo sections, which are separated by a ]>crforated partition, Tlio 
hell is surrounded hy cold Avater, and coiulensation takes place rm 
the upper surface of the bell. The condenser is veiy efiicienl. ami 
can be used for ether extractions. T. S. V. 


A New Form of Laboratory Extraction Apparatus, A, K. 

PtRKiNS (/. Ind. Kn<j. Cfif-m., 1913, 5, 148 — 149). — Tlie appaiMtn.s 
consists essentially of an oxtr.aclion flask with a long neck, 'wliiHi 
is constricted at the base. Tlie flask is flat boUonu'd, and has a 


diameter of 2^ inches, and a heiglit of '2 inches to the base of Hw 
neck. The constriction is about lialfaii- 
inch in diameter as well as in Jiciglit . iimi 
tin' neck above tlie constriction is 12 incljcs 
long by I], inches in diameter. A tubo 
through wliich cold water flows fits into th') 
upper part of Iho neck, and acts as a 
condenser. The extraction thimble fits on 
to the constriction at the base of the nei.k. 
The apparatus is much simpler than tlif^ 
ordinary extraction apparatus, and rapid 
and complete extractions can be carried 
out. T. S. 1\ 



A Modified Extraction Apparatus, 
G. JI. MAONiDEiif/. fnd. fCng. C/ienr. 191.‘k 
5. 15d — 151). -The apparatus c(nijhit e>TliP 
best features of the Soxhleb and Knorr 
extractors, a small siphon extraction tube 
of the Soxlilet typo fitting into a Knurr 
adapter. The principle is readily under- 
stood from the accompanying diagram?. 

T. s. r. 

A Useful Valve. N.U’itax Smith (/. 
Ini. Kng. Chew., 191.3. 5, TIi'* 

valve is placed between the desiccator and the safeiybottle 
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using u wafoispumj). A piece of glass lulling, drawn out 
PviMily at one cml (tlie delivery iulie of a pipette answers very 
,v,.|l), is fitted witli a piece of rulibcr, wliicli acts as a valve A piece 
„f wire is drawn tliroilgli llie centre of the rubber, and tlien coiled 
j„u, a spiral outside the tube, so that the rubber is allowed soino 
,,lav, but oaiiiiot be sucked back right up the tube. Another piece 
;,f glass tubing is tlien fitted over the valve tube by means of a 
inllar of rubber tubing, and coMiieeis with tlie desiceator. 

T. S. 

New Separating Funnel, (’. K. Pakkuu (./, Arntr. Chmi. Soc , 
35, 295— 297).- Ill order to ovorconie the difficulty due to 
I he formation of iiersisteiit eiinilsioiis, which are often profluced 
when animal or vegetable extracts are shaken with immiscible 
solvoiils, a special fcrin of separating funnel has heou devised. The 
separators are of flat shape, and are held in a horizontal position 
liming the extrartion and in a vertical position wlien the contents 
arc to he witli<lr;uvii. Tlie advantage of this form is that the liquids 
an; (tistrilmted in tliiii layers over a large, area, so that the coii- 
(igmms surfaces are from eight to ten times as great as with tho 
Millie ainouiit.s of liquid in separators of the, ordinary kind. A 
g.mlle movciricmt of tlie liquids in contact with one another can bo 
elfceted by means of a nearly liorizontal di.sk making 20 rcvolulioiis 
]>cr iiiiiuite. The separators lying on the rotating' disk arc tilted 
about gently in snob a way that no actual mixing of the liquids 
takes place. " E. G. 
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Physico-chemical Studies on Telluriiiiii. I. Kiissr t'uiiu.x 
K. Kito.NKit {Zti'sfJi. jAij/sikal. 19111. 82, .987 — 611). — 

-\u accoiiut is given of the older investigations on telluriuiii. By 
iiieans of density dcterniinalioiis it is shown that tellurium exists 
ill two forms, Te, and Tr„, wliicli are jireseiit as dynamic allotropes 
ill eipiilibriuin 'I'.-, — 'IV,,. Tlie equilibrium amoimts are changed 
iiy change in temperature. It is sliown tliat the treatment to wliich 
b lhirinm lias iieeii subjeeied influences the density in a marked 
d'grce The density v.a.rics between 0'272 and .7'949. depending on 
Ihc U’liiperature. Some telinrinin. prepared by tlie reduction of 
tclhiric acid liv means of livdra/.ine sulphate, was found to iiave 
.1 itciisiiy e'2-12. The low value is sliowu to be due to tlie absorption 
()l liirne volnnies. of nitrogen. Tlie authors state that with tlie 
twreptioii of tile almnie weighl. all plivsieo-eheiiiical eonstants of 
ielinriuit, are lo be doubted on aeconnt of tlie existence of the two 
fnriiis of telinriiim existing in unknown proportions ill all specimens 

of lellu- '’en. ,T, P. S. 
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After-Luminosity in Pure Nitrogen after the Passage of 
Electric Discharge. A. Koenig and E. Elod (PhysihiL Z-itari, ^ 
1913. 14 . 165 — 1C7). — From observations on the after-lumino^ilr 
elTect whicli is exhibited when a cairreiit of nitrogen is passed 
through a. discharge tube (Strutt, A., 1913, ii, 153, 477, 935), 
authors have obtained evidence in support of Strutt’s view that 
the effect is due to the fornia-liou of an active modification of 
nitrogen. Tlie opinion has becu recently expressed by Comte (I'ur. 
vol., ii, 210) that the after-luminosity is dependent on the prescni ■ 
of small quantities of o.xygcn in the nitrogen, but this is not i-, 
agreement with tlie authors' results. 

The nitrogen employed contained argon, 1'5% of carbon dioxiijc, 
and traces of oxvgcn. It was freed froju carbon dioxide by means of 
potassiunr hydroxide, dried over calcium chloride, freed from 
oxvgen by passing over heated copper, and then completely dried hy 
passing through a spiral tube cooled to --80®. 

The intensity and duration of tlio after-effect depend on tlii* 
pressure of the gas. As the pressure falls, the duration of tlii) 
after-effect increases. At very low pressures tlio luminosity can only 
ho observed re<acUiy if the thickness of the layer of gas is sufficiently 
large. The addition of small quantities of o.xygcn appears to lesi-en 
the iutensitv and duration of the effect, and hydrocarbons have a 
similar iiilluence. Traces of hydrocarbons, which can scarcely bo 
recognised in the. spectrum of the discharge tube, have an appre- 
ciable influence on the after-luminosity. The colour changes to rcrl 
or violet-red, and the bands .attributable to active nitrogen aro 
almost completely extinguished bv the cyanogen spectrum. 

' H. M. D. 

The Chemically Active Modification of Nitrogen, fUrii.) 
RoBrnr J. S'ntrTT ( Ph-.-sik il. ZZU'^c.h.. 1913. 14 *21.5) — In rcplv to 
Comte (this vol., ii, 310), who attributes the after-luminosity 
accompanying the jar discharge through nitrogen to the presence 
of small qu.antitifts of oxygen, the autlmr points out that the effect 
in question is obtained* with uiti*ogen, which shows no trace of 
cloud formation in contact with pho^phoms. In regard to the 
sensitiveness of this test for oxygen, it has been found that the 
addition of the one hundred-thousandth part of oxygen to non- 
reactive nitrogen is sufficient to province the cloud effect. If tl'.e 
nitrogen, purified by contact with a fresh surface of phosplioru?. is 
passed over a long column of copper gauze at a red heat, the aftcr- 
luminositv effect remains unchanged. If the nitrogen is passed 
through a tube containing copper gauze which is cooled to -190^. 
the after luminosity becomes intensified, and tliis is attributed to 
tlie removal of traces of condensible impurities. IT. M. TD. 

Extraction with Liquefied Gases and the Ammonolyyis 
of Hydrazine Sulphate. Fritz Finrniiu’iis {J. Chr^aK Sw.. 

1913, 35 , 2-14 247*). — Ajijiaratus lias been devised ff>r carrying cin 
extractions with liquefied gases as solvents. The extraction appara- 
tus is a modification of the Landsiedl form (A., 1903, ii, 390). and 
* fiH'l (Ci\imc. C/ichi., 26, 201 — 203. 
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cauilciis^r is of the screw type; both are enclosed in vacuum 

jackets 

the fi.pp^r3,tu9 has hocn found of considerahle servicB iu a study 

fjif. aminonolysis of hydrazine sulphate. Urowiie and Welsh 
fA.. ii, 1084) have shown that this salt is decomposed by 
•itNiiid ammonia, thus: 

(XH,),SO, + N..IT„ 

have suggested that as a7nino7iiuni sulphate is insoluble in 
ammonia, whilst hydruziiio is 'soluble, the reaction might be 
for tliO pre]>aration of anhydrous hydrazine. It has imw 
liiMUi iuiinJ that llio nmmonoiysis proceeds f]uaiitita.tiveiy, and that 
/yield o!' 90—05% of hydrazine can he <jblaine(l; it is' considered 
the liasc could he readily prepared in large quantities by this 
,nctliod if tlio apparatus were constructed of iron instead of glas.s, 

E. G. 

Chemistry of the Formation of Nitric Oxide in the High 
Tension Arc. If. Fkanz Ftsciua .aurl Emil Ui;m; (///,-., iiUo. 46. 

617).— Details are given of Gio apparatus and methods used 
}(> obtain the results described in a imevions p.apor (this voh. ii, 
]3:A. The authorw maintain that the crilicimi.; oi Konig (ihh voL, 
ii, :110) are invalidated hy the ]>ubli(auoti ol ihese details, and do 
not need further reply. T.' 8. V. 

Formation and Properties of Nitrosyl Chloride. 1 'mii. 
find (M!]e,)Z, 1 'vi.kov (J. ('him. lOI’J, 10. dtn ■■■I'iT;!. (Amifiate 
Boiibnov and Guve, A.. 1011. ii. -‘iOOn-'-Tlie known jucthods of 
preparing iiitrosyl chloride are due to Gay Imssac. Tilden, and 
Muller respectively. Gay Lussac's method of synthesis by admix- 
ture of nitric oxide and cdilorino leads to a product containing 
chlorine in solution. The animril charcoal -ometimes employed 
as a calalvtic agent is not really necessary, and does nob affect the 
vit'ld. ^Iniler’s method of preparation hy pa^'ing gaseous hydrogoji 
chloride into liquid nitrogen dioxide at. — KF also loads to a 
product which is contaminated with chlorine and oxides of nitrogen. 
The authors find that when hydrogen chloride is passed into liquid 
nitrogen trioxide, nitrosyl chloride is ]n-oduced according to the 
equation N.O^-f tUTCl* -DNOC’l 11. 0. Inu the iiileraction of 
iiirrosvl sulphate (chamimr crystal.^) and potassium chloride 
(Tilden) gives the least contamin.atcd product. 

Tlu' Iiitrosyl chloride was puriued hv crystallisatio:! and frac- 
tional distillations in presence of jihosphoric oxide. The deusitios, 
v'seodtios, surface tensions. va]iour tensions, and critical tempora- 
turp were measured over a- range of temperatures from -GS^ to 
and from these- the latent heat of vaporisation and the 
critical pressure were obtained hy calculation. 

8i?7c.- (he atomic volumes of nitrogen and clilorine are somewhat 
tUKerta: n. the molecular weight of nitrosyl chloride cannot be 
edim.ated from the densitv measurements alone, hut the value? 
oiHiiined ikn- the rdher ])ro}'cvlies are aviiilahle for this purpose. 
Katnsav an.l 8biel<ls' method and the ratio of the boiling point to 
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the density (].,ongiiiescu) lead to the conclusion that iHliofjvi 
chloride is slightly polymerised. From the boiling point and 
tension values (Kistiakovski's formula), b. p., surface tension, ;,,„i 
vapour tension (l>utoil and Mojoiu), b. ]>., surface tension, n,,; 
critical temperature (Walden), surface tension and laieiil I,,,., 
(Walde)i), and tbe viscosity-temperature curve (13atsclilnski ), ijn’ 
conclusion is drawn that uitrosyl chloride is not polynicrisod. . 
urgol that Ratusay and Shields' method gives no certain iii](,>i)i j 
lion a.s to polymerisation in the hulk of the liqiiiil away fvr.m tli,. 
surface rilm. 

The heat developed on ])assiug iiiUosyl chloride into oxclss (,j 
potassium hydroxide in a Dewar calorimeter was eornpaird vji], 
the licnt of neulralisalioji of sulphuric acid under like coiiflilifjn;: 
and the following thermal equation was deduced: 

KOCl UKOl f - KNO_, I- K(’l t TLO + SVH ±0-5 cal. 

Tiie following equations are exotliermic, and tho thermal val^.; 
give some idea of the relative facility with which nitrosyl rliloiifP 
is prepared bv dilTcrent methods: IrN-.O.-!- IJCl — NOC1 + lilT.O i-p.f 
cal: XO-kl,Cb..KOCUl4-d cal'; 4NA + 2na = XOCl-rH.o'. 
U’t. :- 18‘i) cal. The following equations being cndotluM-inir,' tlii) 
reactions do not occur at ordinary temperatnres: -l.Xo-1- K'l.s 
KOCI-T-2 cal.; -lK,q,H- K’L = K0CU ’,0..-4-6 eal“ ' ' * ‘ 

The heat of dissociation into nitric oxido and chlorine hriin; 
111 ‘gative (-1T-1 cal.), dissociation should increase with rising ten, 
porature. Tlie Ijcat of dissociation calculated from Sudburoujli 
and ^^illar's vapour density measurements (T.. 1891, 59 , 74, 2‘1) 
by vaift TTolT’s formula varies soinewliat, but in all cases cniisider- 
ably exceeds — 14'4 cal., a result winch is attributed to a ilisturt' 
ance of the equilibrium bv the partial dissociation of nitric o.vido <u 
the temperatures employed. R. 4, C, 

Borates. The System at 30"’. II. TMiiEMo 

Sboroi {Aili R. Accad. Lincei, 1913. [v]. 22. i, 90 — 9o. Coin]iri,v(? dii^ 
vol,. ii, 213).— The paper coutaiiis the numerical results of lliis 
investigation, of which the conclusion.^ have already keen 
described. R. V. 

The System SiO„ Andreas Smits ami Kurd ExunLr, (Zf'.idfrh. 
Cyiu., 1913. 80, 170—184. Compare Kmlell ami vri, 

ii, 134). — The relations of tridymite to cristohalite and quartz are 
still very uiiceiiain. Tlic attempt is now made to apply Sniitf 
(Ivii.Tmic thoory of allotropv to the case of silica. 

Ji is sufTicicnt to avSsiime only two dilTerenb kinds of niolenilc-, 
which together form .solid solutions. Three discontinuities in tli 
solid sohifions are as.sumecl. /3-Cristobalitc is stable between 1GS> 
and 800^, and is then converted bv slow cooling in presence o: 
mineraliscrs into /3-quartz, which iu turn always changes ini‘ 
a-quartz at .575°. Under ordinary conditions of cooling, however. 
0-rristobalitc persists below 800°, and pass<‘s at 230° inlo a-eiTte 
balile. In similar manner, the nuTastahle tridvmile has a trai;:- 
formation point at 130°, but in order to account fullv fov triilyrsne 
it may be necessary to assume a psondo-ternarv system. 
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A |, 1 , «U 1 (' tciniiorahire diagram lias also lieon coiisl luctf d wliicli 
j aKOUiit of a- and ^ quartz, a- and 0 cristolialite, and silica 
t'l a” .' asos increase of iiressiire raises tlic melt ii,g and trans 
iooiisti"" i>oints. 

The Crystallisiog Power of Silicates. Knwis Kittl lZ,it<.eh 
t’i/m,, lOKl, 80, 79—92. Compare this vol., ii, 47 ; Schiimov' 
]l,.!,aii(> ami DiKicr, A., 1912, 11, 171)).-- The possible forms of the 
heUveen velocity of crystallisation and viscosity arc dis- 
.„„,c,l. (’omidetc crystallisalion usually occur.s wheu llie'ma-yimum 
,,,,l,„.itv falls 111 tiic region of low viscosity, ivliilst, in U,e oiuwsile 
,j,- the silicate forms a glass. The, miinber of crystallisation centres 
f,). cm. IS given for a series of silicates, and varies, under tlie 
i‘-(ini!iuons of tlie aiitlior's experiments, between I'i? for calcium 
jiiajiirsiiim mctasilicatc and 220.000 for iiiaencsium orthosilic.ato 
ijUrt.OOO for a mixture, far.c,SiO,-«-Fe..SiO,. jraiiga-iiese ortlio- 
yiliriilc has a much smaller number of centres tliim other ortho- 
,d)iciilcs,- and, unlike tliimi, forms radiating yroiip.s of crv.sials. 

C. li'. D. 

Equilibria in Binary Systems of Fluorides. Xisoi„ii A, 
Prscnix and A. V. Haskov (./. /V,i«, Clirm. Sue., 1913, 45 

ym-lOl). -Iiiveslignt-ioii of the nielting-iioiiit curves of iiiixtm'e.s of 
lliioridcs leads to the following resulls. 

With Uio fluorides of all the alk.ili metals, aliimiiiiiim llnorido 
I’onna definite compounds of tlie cryolite tvpe. AIFj.SMF. Further 
ill the cases of sodium, potassium, and nibidium” fluorides, there 
probably exist other eonipounds with coiiiposit-ions analonons to 
that of chiolite, 2AlF.j,3MF. ( rvolite. AlFj.SXaF, and tho'similar 
ccviiipounds. A1F;,,.'?KF and AlF^.IlKbP, form jiolvinorphous niodifi- 
catioiis. stable below 600°, liclow 300'^, and lielow ■3.'i0° respectively. 

Some of the fused mixtures of aiumiiiium fluoride with potassium 
iiml nihidiniii fluorides are red. and some of those with e.Rsium 
jiueride are red and others green. 

The systems NaF+PhF., NaF-yCdF.,, and KF-fBaFi, form 
eutectic mixtures containing 67'5 mol. °o PbP,. -IT'S mol. % CdP.., 
and 5GW BaFc respectively, the corresponding melting points being 
.flee. 7.90°. Cadmium fluoride melts at 1110°. 

With KF CeF. the eutectic point lies at C60°, and corresponds 
willi 21 inol. % CeF^. whilst with XaF — FeF, the eutectic tempera- 
line is 802° and the content of ferric fluoride. 3-ii mol. %. Zinc and 
cdiiiin llnorldes form a eutectic iiiixturc, melting at CS2°. 

The molecular lowering of the crvstallising temperature of sodium 
hioride (100 grams) by lead, cadmium, and aluuiiiiium fluorides 
nn.ouiits to 187. ISO'.o, and 221 respectively. 

In iioiio of tlie systems examined was tbo formation of solid 
■olutions >.>l>servcd. T. H. P. 

Double and Complex Salts. I. Niluatan Dhar {Ztiisch. 
innfq. Chr,.‘,, 1913. 80, 43 — aS). — The methods of di.-tinLr'ii.-ihiiiif 
‘ ‘do and complex s.ilts arc reviewed, and determina- 
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tioiis of coiiiliirtivity of a number of salts are given, with tli,' 
of filling gaps in Ibe investigations of Werner and others. 

Potassium cobaltinitrite, K3Co(N02)|i, and the sodium salt ar. 
eompic.v salts with four ions. Potassium bismuth thiosulpliat,.’ 
K.jBi(S.,0.,)a,l .’. TT.O, is a complex salt yielding four ions, onp a,' 
which, Bi'(S„03)3^ is tervalent. It does not give the reactions 
bismuth. Barium cbroiiiioxalate and potassium ferrioxcalatc 3,.^ 
complex, whilst potassium autimonyl oxalate is a double salt. 
Potassium cobalticyanide and cobaltous mercurithiocyanate conlalj 
stable comple.xes, whilst potassium cobaltothiocyanate is a typical 
double salt. Other complex salts are, potassium chromithiocyanate, 
sodium uitro])nisside, and a number of cobaltammiuc salts, the 
latter undergoing parliat resolution in dilute solution. C. Ii, 1), 

The Transformation Undergone by Heated Calcium Carbide, 
Emil Bki.xer and A. Kuiink (Com/,/., rmil.. 11)13, 156, 620 -.i;p2i - 
Contrary to the results of Erlwein, Wartb, and Eeutner (A., 1911, 
ii, 396), the authors find that, on heating calcium carbide to 900= 
in un, glazed porcelain tubes it is partly decomposed into its eleinGuts 
and does not form a lower carbide. The residue does not give <j|i 
hvdrogen 011 treatment with water, but the absence of calcium tlau 
pi-oi-ed is probably due to volatilisation or combination with thp 
substances of wliielt the tube is made. W. G. 


Supposed Occurrence of a Peroxide in Calcium Hydroxide, 
■which has been ifixpesed to Air. and in Aragonite. Hum I'm 
(J. I,r. I'/mm.. 1913, |ii], 87 . 208 -2'i7)._Oo cxpo.sure to air, (iiliimu 
hydroxide gives, with hydrochloric acid and starch potassium iodi le 
solution, a blue coloration, the intensity of which increases with 
the time of exposure. This coloration is considered by Vaiibcl (A., 
1912, ii, 1172) to be due to formation of a hydroperoxide. 

The author finds, however, that even after long ex])osure ivi 
hvdrogen peroxide could he detected either by the clirumit: ant 
or titanic acid reactions, on treating the hydroxide with liy.inv 
chloric acid, alllioiigli the starch-iodide re.actioii was (luite im- 
nouiiced. The exposed calcium hydroxide gives a pink coloration 
with an acetic acid solution of sulphanilie acid and a-naphtliylaiitiM, 
indicating the presence of a nitrite, and it is therefore ]trohid'.t 
that the starch-iodide reaction is due to the formation of a iiitnu 
bv the absorption of nitrous oxides from the air. Vaubel has also 
shown (-\., 1912, ii, 80) that arasroiiite rapidly ilevclops a W’U 
coloration on treatment with bydrochinrie .acid anrl starch inih h, 
whilst in the case, of ralcite the coloration develops more slevli 
and is much less intense. This dilTercuce he referred to the jiresceloo 
of a small amount of peroxide in the aragonite. 

The author shows, however, that the coloration is due to (l.f 
presence of iron, the slower development in the case of calcite leu ? 
due to its smaller iron content. T’ k. 


Preparation of a Complex Salt of the Apatite Type and its 
Bearing cn the Formation of Bono. Tueodou (lASSMAifN (sf'-dyl 
phjsioCchem... 1913, 83 , 403.-408).— On heating phos[ih?toc,ilciiiBi 
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/(myfA\ 

‘ )'^ CO3, derived fi'oui iishcil loetli uf 1)11110.“^, 

1 \OP0.,Ca/ 

witli somewhat more than the cori’espoiidiiig molecular epiaiitity of 
..jieiuiu chloride for fifteen minutes at a red lieat, ami extracting 
,1 > mass with acetic acid, a colourless amorphous residue of 

' ' r /oj>o,Ca. 

j,,„iJinlocahiu-nch/ori‘h, Cal ;>Ca Cl.„ is obtained. 

L \OFt)./v 

Xlie calcium chloride is not extracted from tliis hy means of 
ualer; this disproves the cojuposition, 9C/acPO^,CaCL/ Tlie con- 
version of the carbonate into the chloride is coiisidercd" to establish 
the presence of the apatite complex in bones. E. F. A. 

Dispersion of the Birefringerxce of Mixed CrystFils of 
Strontium and Lead Dithionates. H. AMmtosN {^titsek. Krijut. 
]///(,, 1913, 52, 48 — 57). — The anomaious disper.don exinthfed by 
tliese crystals is discussed. L. J. S. 

The Hydrate and Ammoniate of Glucinum Chloride. K. 

and H. Steis'.mktz {ZnUch. anor<j. ('hcvi., lyiM, 80, 
— When ether is added to an aqueous solution of glucinum 
diloi'ide, and the mixture is cooled in ice and saturated with 
livdro'^en chloride, a crystalline precipitate is formed, which, after 
(Irvint^ in a vacuum over sulphuric acid, lias tlie composition 
GrCh,4lLO. It does not contain combined etlier, as supposed by 
Parsons \ihid., 1904, 40, 40S), and alcohol may be used in place 
of other. The anhydrous chloride cannot be obtained by heating 
in dry hydrogen chloride or chlorine ; the water is firmly held. 

The anhydrous chloride is prepared by heating a mixture of ])ui'e 
diicinum chloride and carbon in dry chlorine. The carbon is sugar 
(harcoal, purilied by boiling willi hydrochloric acid and heating to 
redness in chlorine. The sublimed chloride combines readily witli 
(Irv junmonia, forming the titra-<\ini;iun(att\ G1C1^,4XJT3 (compare 
Ephraim, A., 191-b ii, olOj. Ii the mixture is allowed to become 
hot, tlie coniposition approaciies more nearlv to GlC]v,t2NIL. 

'0. H. lb 

The Solubility of Sulphur Dioxide in Molten Copper Alloye. 
Aduci' Srt;vEHTS and K. IlciuixKK [Ziiitfch. oh;,stknL Chum.^ I91;>, 82, 
-aL -’dTO. Com])are A., 1910, ii, 410, OjI).— T he solubililv of 
sulphur dioxide is determined in goM, silver, and platinum alloys 
(if copper, and in copper containing known amounts of cuprous 
n.xide or cuprous sulpliide by tlic same merliod as previously described 
{bi'‘. ct!.). In the case of the metal alloys, particularly of those 
\wtli gold, ii is sliown that solui'>ilitv decreases with increasing gold 
emiceiilration. This decrease in solubililv is much more marked in 
the case of the o.xide and sul}>hitlo niixiures, the oxide decrcvising 
tlie Kolubiliiy about- three times as much as the sulphide. Ihe 
amniint ct dWrease in the solubility is apjiroximately }U' 0 ]iQrlional 
t() the (' 01 ' Oration of these subslanees lor dilute s^dutioiis. timl is, 
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'in liP 


lip to about 77, b but above tliis figure tlic projiofiiotiality 
The rclatioiislup between solubility, temperature, aiul jinhsum i, 
tlie same as in llie rase of pure copper, Tlic solubility in, i pasts 
with increasing temperature, and the quantity clissolved vane,. ,vitli 
tlie square root of the pressure, that is, [A jin is constant ion 
centratioiis up to about 7%. The experimental results can be iiann,. 

explained by the assumption that the sulphur dioxide is ' 

nosed in solution witli the formation of cuprous sulphide an 
SO, I 6Cu^Cu,S+2CiuO. 

From this aii equilibrium constant ought to be obtained fr 
expression ; 

^ (Cu.,0)-(Cu,S) / (Cu)»-(SO..) - A „ 

and since in dilute solutions tlie concentration of the copper 
regarded as constant, and the pressure of (lie sulphur dio.xi 
be kept constant: 

(Cu,0)-*(CuoS) = Ab. 

This latter expression is only found to hold between Iho con- 
centrations O’So — 1'( Tiioleculcs CuuS and 1 7 1 L mols, CiuO, 

Consequently tbe expression can only be said to liold in a quiilitative 
manner. The authors arc of the opinion that a considerable loss oi' 
sulphur dioxide, and consequently of cuprous oxide, occurs lliroii^li 
the formation of a slag due to interaction of cuprous oxide with Oifi 
})orcelain tube. 

Volatilisation of Certain Binary Alloys in High Vacua 
Aki'iil'k J. Herky (/V<k. Comb, i'kll. Soc., 1013, 17 , 31 — 33, huni- 
pare A., 1012, ii, IGl).— Tlic lieliaviour of certain alloys when 
subjected to distillation in a high vacuum has been irivesUn'uteil, 
All alloy of cojqier and cadinium\vas found to have been i nmjbidy 
separated into its constituents when distilled at abonl hue lu 
the case of a cadiniiini-magiiesium alloy rontaiuing excess i', 
radminm, both metals distilled over, and it seoni« probahio ihni ihs 
ooinposition of the lUslillate is dopendeitt on tiic leiiiperatiue ('! 
vcilntilisation. On distillation of alloys of lead and iiifigiiesiuin, 
containing the two metals in ap[ii‘oximatcly eipUNcdent ]irop(.'i'lioii:!, 
at about GSO*^, it was found that the distillate consists alniosl eniiu'iv 
of jiiagnesiuni, traces only of lead being present, ^licrosc'.i'ii’ 
examination of the distillate showed the jireseiice ol small i|U; 
of steel-blue crvstals embeddeil in a matrix ot magnesinni, 
neigliViourliood of these crystals, tlie ilistillatc nnd(*rueiit 
corrosion on exposure to the air, with the format ion ol i 
]iowdc.r. This seems i<i show that, the crystals are those 
com])ound 


line- 
n th: 


[,i li' 


II, M. b. 


The Reduction of Solutions of Copper Sulphate by Sodium 
Hypophosphite and Sodium Hyposulphite. Jamks K. Mvfi- 
and fJA.MEs l>. l-'firm {Zeifanh. uiiorij. ('hem ^ 191.3, 80, 9.i- b'.h ( oii- 
])are V., 1912, 28, K.ill.—Au apparatus is desrribed, in whh h 
rcactin<T liquids inav be mixed and tillered in an 
carbon ilioxide. Copper sulphate and sodium liypophojphii ;> a-. I 
at Kf ciiprom livdride, Cir.TT.,. which is reddisli-ln-own uml 
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Slullienly ai. (iO‘^ wlion dry. The llie rf;u;lioii l;,sls, the 

isilie proporLion of liydrfkj^oiti in the jjrodnd. .\1 llirjordinnry 
l.^jiijipratiiro the prodnet, alter a lew lioiirs, eojitaiiis enjircjus oxide, 
l^,^.,|,ide and jdioKjthate, and is explosive. Citpric hydride is not 

inieriiiediaLe product. 

popper sulphate and sodium liyposulpliite yield co[)per or copper 
.^ilphidc. C. II. D. 

The Parifleation and Atomic Weight of Yttrium. Hiciiard 

j ;\]kver and J. Wuorixen (Zeitsch. anoT<). Ch-.ui., lul;’-, 80, 7 3')). 

_.Xlie tollowing inctliods are suitahle for the fractionation of nii.x- 
Mires containing yttrium. The precii)itation of dichruinate solutions 
with potassium chromate separates yttrium well from terbium and 
iTiidolinium, but is most applicahle to mixture.s frojti which most 
of the terbium group has been removed by other methods, when 
it yields pure yttna._ 

Fractional crystallisation of tlie ethyl sulphates is tedious, hut 
is suitable for large quantities. Precipitation with potassium ferro- 
evanide yields nearly pure yttria, but the yield is small, and the 
precipitates are not readily liltered. Cry.sfallisatioii of the double 
jiitinioiiium tartrates is unsuccessful, as is also tiic fractional hydro- 
lysis of these salts by water, ammonia, or magnesia. 

' A new method is describe-], depending on tlie hydrolysis of 
scliilioiis of the plilhalates by heat. This method rapidly removes 
tlie erbium group, and gives a large yield of a product consisting 
inaiiilv of yttria, winch is then conveniently puritie-l by fractionally 
precipitating a slightly acid soliuiou of the nitrates with potassium 
indaic, 

Tlie atojfiic weight of yttrium is found by the sulphate method 
lo he FR'G, the internaliniml value, ''Ddt, iioiiiL’' too higli. The 
ninterial used is j)iiritied liv the iodai>‘ iiietho.l, and allowance is 
iiiiLile for the stahilitA’ of traces of aci-l sidphate at Fnrmer 

[Iciermiiiations are critically reviewed. 

The ]>urifleil material gives only the stroiii^est line or lines of 
nhiuiii, vtterbiinn, iratlolininm. ierhium. -!y<i*n‘>i\i!ti. and holminm 
in the arc s))edrum. Tlie phoi-pli'n-i-scemr iti a c:ilho<!e !ii:hl 
v;;cuuiii ]■< a briglit yellow. 

^'lf|•ia is diamai^nelic, the valu»-> i-.uiul :l.y l-lncAi; \\ KDiiKiNo], 
f.l'i'’. being for Sc.,0;; — h’t'a ; Y.tV. - "'ll: -(''IF. 

Pure vtlria has Ch 11. lb 


The Rare Earths of the Carolina Moiiazite Sands. Cjiahi-rs 


Ja>!i:s (('lifoK .W/rv. I'Jl'h 107.11'> 111 : I'.'l-i, 

25, Aid Tijc bromalc \iU'\\uA has lunm applied to the 

irariioiiaf ii)ii of (he rare earliis di-rivr'i Jjaaii ih.e mmmy.ito sands 
<'i ami it shown ilmt lio'sc S’.nds contain, in aihlnuni 


In laiiitiaiium, enrinm. jirasinMtvmiiirn, ain! neodymium, i'OU>idcr:il'!e 
cunatiih’,' Ilf samarium, oad'diniuin. and vitnnm; small amouius 
"f dv>|;i’usin)!!, litilmium, and erhmui ; ami .Mamuo anuntnls of 


''iironiuiii, -toibium, thulium, and yiH-rhiuin, elc. lud'iuui -n'crrs 
111 iiiiudi sn 'Vr ijuantilies ih.-ui hfhirunn ami dvs|i!'osinin, and ihis 
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[fict probably accoiuits for tlie anomalous beliavi(Hir ul ivii,,;,, 
iractions whicli has been observed by other workers. 

The oxalates obtained from the more soluble double sulpllaiL^^ are 
recommended as a source of samarium, gadolinium, europiui,, 
terbium, dysprosium, and holminm. T. S, p. 

The Electro-Metallurgy of Aluminium. P. lb Kki) 0 'ii-;!:v ai,il 
Vl Iljinsky i^Xettack. mioTg. Che.m.^ 11113, 80, 11.) — Ij 1 j'ij,. 
process of manufacture of aluminium by the electrolysis of soluljdus 
of alumina in fused cryolite has been investigated by 
chemical methods. This has involved the study of tlie sysUiu 
A lFg-NaF, and of the iiiQuence of other compounds on 
equilibrium. 

Pure ahuninium fluoride cannot be obtained by healing the 
hydrated salt, as hydrolysis takes place, b\it the imjjure pvodnci 
may be sublimed at 1100°, yielding large crystals of the pure lluorice 
when the cooling is not too rapid. The anhydrous sail is not 
attacked, even by concentrated suljfliuric acid. 

TTio freezing-point curve sliows tliat cryolite, SNaF,AlF., is a 
very stable compound, m. p. 1000°. A second coniponiid is nlsii 
formed, 5NaF,AlFy, identical with the mineral cliiolite. TJii.s dofs 
not melt, bid is transfonned at 725° into cryolite and liquid. TIiciv 
are eutectic pmints at 8S0° and (>85° and at Id and IG'-l luul, 
AIF3 rcspeolivelv. Solid solmions are. only formed from 0 to 1 
AlF;j. The transforniuliou of mn>’.oclinic*iiUo regular cryolite Lak' = 
place at oC5°, and is accompanied by a change of volume. Froii; 
50 mol. AIF;; onwards the mixtures volatilise. 

Cryolite ami alumina form solid solutions, the freezing-point eiirvr 
u[) to 21’:'o AI.-.O3 hidug continuous, with a miniinnin ar hi aii'.l 
035°. Ttic solubility of alnniiua in the eutectic Xal i' 

<'realer tlian in erVolite, ami the curve also passes ilirougli 
miuiiiuuii. In tlusc.asc cryolite and aluiniuaie are probalhy lormf";; 
bXaF-TA]d)3 = Xa;.All>,-hXa;;AlO;;, the excess of cryolile aciingy^ 
a solvent, as alumina i.s iiisolul'lc in fused siauum Ibujiiih'. iiio 
addition 01 alumininm lluoridc to cryolite diuiinishcs its solvent 
power for alumina. ^ _ . . „ 

A dhierence of pt^leinial of 2‘i — 2‘2 volts is required loi u.- 
continuous j>rodueuoii of abiniiniinn. Tlie electrolysis 
with 1-3 volts is due to the formation of aluminium carbide, AIT.. 
The anode elToct somelime? observed is <lue in part to an ;uvu:i)U' 
lation of alumina in the neiglibourliofxl of the anode. , , . 

Tlie loss of aluminium by muulsiia'al ion ul the metal in tin- '^.i 
ami by the formaiion of carhidc has also l.)cen deteriiiiue-! in I'-it u 
cases.’ The yield does not exceed 7U->, owing to emuh: i lU a 
aluminium. ’ It i' necessiry to stir the electrolyte, lo ,id. 

and to break up the crii.st from time to lime. use m ,i 1 ’ 

anode may be o> advantage. . 

A bath of low mellino jjoiiil- is best ohtained by iisinv .1 ' 
mixture in place of cryolite, and Uc-ei-diig the eoncentialn.n, n ■ 
aluiniliii near Tills niixturo has a lower .ioiisily llAn a . - 

C'aloiiiiii ihao.oie lowers llie iiiolline |.oiiif., hill iIioomsIhs ii« 
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soliiliility of alumina and increases tlm density. Caiciuni and 
aluminium fluorides form a euteclic at 815— 8110-, containing 
^7'.') uiol. % ■A.ll' Some points in the ternary svstein have been 
^leienuiued. C. H. U. 

Action of Distilled Water on Pare Alaminium. II. Aluketo 
S cALA (Atf.i A'. Accftd. Lhuxi, 1013, | v|, 22, i, 05— 10:.d Coinpaiu 
tiiib vol., ii, 220). — The corrosion of impure aluminium by distilled 
water, previously described, is due to tlie traces of iron contained 
111 the metal. The aluminium used, althougli much purer than 
ordinary commercial aluminium, had the following composition : 

Al K'- Ch. Nh. 

W371 0-07‘j OMOi Uiv-:s •..!< .>si 

It a piece of iroir is immersed in water contained in an aluminium 
vessel, blackening and corrosion commences much sooner than in 
a siinileir vessel containing distilled water only. Tlie presence of 
tbe actual metal is not necessary, ior distilled water in wiiich iron 
has previously been immersed is also very active in causing the 
corrosion. A solution of colloidal lernc oxhlc has no action on 
the aluuiiuiuin. The solvent action of water is very rapid and 
pronounced when, instead of the impure aluminium, an alloy of 
iron and aluminium (about Jold of iron; is used. Tlie author 
suafrests a mechanism for the reaction, in wiiich a colloidal ferrous 
axtde probably plays a part. ll V. S. 

The Carbides of Mant?ane.se and Nickel. Otto I’ufp and 
Kwai.u Oekste.v ( 1:.>13, 46 , -lU'J — 415). — ITimauganociirbide, 
(compare Studeler, A., IflOS, ii, o92;, was prepared from 
iiiiiiitrynese and carbon by heating a mixture of these two substances 
at IflOO^ for twenty miniiit'S in a vacuum electric luriiace under a 
pressure of 20 mm. The manganese was prepared by the thermit 
method, and had the following composition; Mn, 08-68%, be, U'dO*:',.,, 
Al, 0'55%, C, U'U2';o, insoluble residue, 0-25>; iiielting-point deter- 
minations gave the values, 12-12% 1217% and 1230% The regains 
obtained contained nests of crystals in the centre, which could be 
easily separated from the mam niass; tlie crystals consisted of 
glistening fibres and needle?, ami after separating the admixed 
errhon by means of acetylene teirabromide. were found to have a 
cuiiiposition corresponding with the formula MtuC. The main mass 
of tlie regiihis was then linely powdered, the graphite and carbon 
removed with acetvlene tetrabroinide, and the residue found also 
to consist of the pure carbide. The hardness of trimaugaiiocarbiflc 
lies between that of talc and gvp.'Uni; the molecular voluiiie^ is 
25 - 70 , as compared with tlie calculated value The following 

thennocheniical data were ohtCiiiicd. tiie products of cnnibiistioii 
being analysed in each case, in order to m<ake any necessary 
corrections. Molecular heal of lovmalioucf 329 0-^-0 (4 Cal. 

(he Citatelier's value is 327-23 Cal.); the manganese bums com- 
pletely to ^In^O,^. l\lolecul-ar heat, of combustion of iriinangano- 
carbide, 110*9 ^2-0 Cal., the product of combustion being 

00 

)OL, In. 11. 
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The molecular heat of formation of trimanganocarbide from mai,. 
ganese and graphite is then calculated to be 1‘2'9 + 2T4 Cal, 
Chatelier’s value is 9 34 Cal,). 

The solubility of carbon in nickel reaches a maximum at 2i(j0', 
and the composition of the fusion corresponds with the foil!],,];, 
NijC, that is, with trinickelocarbide (compare Ruff and Marl in, 

A ^ 1912, ii, 354). The carbide undergoes considerable ih.,(,;,i. 
position on cooling, however, even when the fusion is quem hcil ; 
also the resulting mass is so tough that it is impossible to ptuoler 
finely the quenched mass, and then resort to levigation for obtaining 
the pure carbide. The following thermochemical d.ata thevcfoi) 
hold for an impure material as far as the carbide is conceriLefl, 
containing only 4-39% of carbide, but the substances used and lini 
products formed were always analysed in order to make neciOMuy 
corrections. Molecular heat of foriiiat-ion : of nickel oxide (Xii,)), 
,51'5+0'7 Cal., of trinickelocarbide, — 394 + (ca,) 10 Cal. 

Comparison of the moleciil.ar heats of formation of the carliides 
of iron (see this vol., ii, 296), manganese, and nickel accounts foi tin; 
great iustahilitv of nickel carbide, corresponding with the fin-i ihu 
nickel is the noblest element. The molecular volumes of the carbides 
of iron and manganese indicate that the contraction occurring whcit 
formed from their elements is of the same order. Both the carbides 
of iron and manganese are soft, so that tlie hardness of alloys (cm- 
taininv these suhstanoes cannot he due to them existing as sticli, 
but probably depends on the hardness of their solid solutions 
ptire Kurnakov and Shemtschushny, A., 1908, ii, 932). T. S. ]’. 

Some Properties of an Industrial Electrolytic Iron, bi.os 
Guillet ami -A. Pobtevj.x {Compt. rewl., 1913, 156, "i)2 — 705. (.'urn- 
pare lironiewski, this vol., ii, 288 ). — A jihysical study of pbftrn. 
Ivtic iron prepared on an indust rial scale. The metal, suiJersatuiateil 
with hydrogen, is very fragile, its hardness being considevalily 
diminished by annealing, when its microgr.ipliic structure bccmiiK 
normal. The presence" of tlic hydrogen does not iiilhieiicc ilio 
transition temperatures. The electrical resistance of a centinicTre 
cube, corrected for the presence of sulphur ami arsenic, is IHt 
micro-ohms before annealing, and 9'98 miorn-olmis utter. M. b. 

The Corrosion and Rusting of Iron which has been Treated 
by the Sherard Process. Fk.axz IIai.i.a (^eitscA. Klfktroclmn.. 1913, 

19 ^ 221 226)^ — The Sherard process consists in galvanising iroi 

by ’surrounding it with zinc dust and then heating in a furmi.r for 
about two liours at a temperature somewliat, below tlie melting 
of zinc. AVrought iron nails were treated by this process ami tiif.r 
corrosion studied by immersing them in 3’2% sul|iliuric acid Kf 
definite periods. The velocity of solution of the zinc coatiiiL’ "«! 
thus determined. It is shown that in all cases the velocity pi'.fya 
through a miniiiuim, then reaches a constant stage, which is ni.un- 
tallied until nearly the whole of the coating is dissolved, ami tln'ii 
is slightly increased to the end of the process. Tb.eoretica. 
explanations are given for the changes in the velocity of solution. 
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Experiments on the rusting of specimens are also described. A 
quantity of treated nails are placed, some in water, and .some above 
it. It IS shown that even m one day rusting has taken place as 
evidenced by the appearance of a while, lloccnleiit precipitate’ of 
due hydroxide, winch after a while is tinted brown. Iron treated 
bv ibis process is shown to be more resistant to rustitm and corrosion 
than that treated by the other processes, that ts, galvanic deposition 
or ittimersion in molten zinc. J F S 

The Reactions between Ferrous Oxide and Carbon and 
between Carbon Monoxide and Iron. VniToit FauKi: (Ik,-. 

46 , 743— 750j.--Tlie object of the present investiiration was 
to determine wiiether the equilibrium in the system with the solid 
phases FcO, Fe, and C, and the gas plmse CO, CO.,, varies with the 
kind of aniurplious carbon used (compare JCiur and Olassner, A,, 19U3 
li, 423; Sclienrk and oiIkts, A., IIXO, ii, 019; 1907, ii, 470y The 
apparatus used was similar to that of .Schenck and Heller (A., 1905, 
11 , ol9), and at first the ferrous oxide used was prepared hy lieatiim 
ferrous oxalate at (compare Sdienek ami Heller, loc^df.). It 
was found, however. Unit this was not .saiisiactorv, since even at 
;00° gas is still evolve<I; consequently the r-snU>''oi Sclionck and 
Jleller arc not trustwonliy. 

It was further found Unit the pressure ?ei up wlieii a mixture 
01 2 grams of ferrous oxide witli I'o grams of iron (Kalilbaum ) is 
lieuted at 530 — 660'- is independent oiUic presence oi simar carbon ; 
the ferrous oxide contained U-o' ^ of carbon, and before°bcin<r used 
was heated in a vacuum for a long rime at i.juh 

Further experiments sliowed that the reaction between iron and 
carbon monoxide at GoO' varies, according to wiieilier the i^as is led 
in a continuous current over the ii-'-n, or allowed to remain in 
coiilact with {‘••in a (dose*) vessel. In the former case, much carbon 
is deposited, whereas in the latter case, if, after equilibrium lias 
lieeii obtained, the iron is dissolvetl in hvtirocliloric acid, all the 
carbon is evolved as carbon fUoxiiic. and none left behind as an 
insoluble residue. The way in widcii the carbon monoxide reacts 
ni ihe latter case is niicenaiii. 

The above results sliow liiai tlie reaction I'C-lweeii iron and carbon 
monoxide is more complex tlian is irenerallv assumed, ami also that 
the conclusions and theories of Sclienck and his co-workers {loc. cif.) 
are invalid, because based on inaccurate experimental evidence. 
Tlie object of the .'uith(»r's iiiV('Siiijatic>n was tlius not attained. 

T. S, ?. 

Action of Sulphurous Acid on the Sulphides of Iron, Zinc, 
and Manganese. Wii.i.!.-\m K. ni:MiKn<oN and ll.-viutv D, Wei.sek 
Chp)u. Soc., HU.'h 35. 239 --2-U). It is well known that 
tlic Ireshly precipitated sulphides of iron, zinc, ami manpanese are 
readily soluble in siiljdmron.s acid, wliilsi those of nickel am.l cobalt 
arc only sjiaringly so. As c(.iillict»n<: slaleniems have been, made 
With regal'd to the nature of the reaction and the products formed, 
die presow investigation was undertaken. 

ao ,0 
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Wlieii freshly precipitated iron, zinc, or manganese sulplime is 
suspended m water and a current of sulphur dioxide mtoduierl, 
the sulphide rapidly dissolves, and the sulphite of the mei.d 
vradually deposited, the reaction being represented by the equauaii : 

' H SO. =MSO-.-r-l-loS. On cont/inuing Lo pass sulphur dios:i(h 
into^thl inixture, the sulphite dissolves to form the hydiore,, 
sulphite If the solution of the hydrogen sulphite is boilei., the 
sulphite is re-deposited. The solution now contains thiosul,..ii,u, 
wldch IS produced by the action of sulphur forme.l by the iim.,. 
action of sulphurous acid and hydrogen sulphide, on the hydreetii 
sulphite, thus; iHnSO,V,-tS^JISA + H.,0 + SO.i these 
oiher experiments show that the reaction between suyiurous aai! 
and the sulphides of zinc, iron, and uianganese is a double i 
position ot the usual type, and that, in so far as the oonditioiis leid 
t^o the oxidation of the liberated hydrogen sulphide by tiie 
sulphurous acid, a certain amount of thiosulphate is prodimeUiy 
a secondary reaction. 

Alloys of Cobalt with Chromium and Other Metals. Erwuct 
IlAYsitJ. /mb Kng. ew., 1913. 5, lS<J-l91).-rungsteu alloy, 
readily with chromium and cobalt m all proportions, rakiiig an 
alloy of chromium aud cobalt as the basis, and keeping the no- 
porLn of chromium at 15% of the entire mixture, the alloy 
Irldually increases in hardness with increasing percentage oi 
tuimsteiL When the quantity ot tungsten rises to o.c, the aUy 
beco'mes dislinctlv harder; 10% tungsten gives an a l oy suiLil o 
for both cold chisels and wood-working tools ; lo,„, an alloy eat c l., lit 
for cold chisels; a 20% alloy makes good lathe tools cut ling stee. 
and other metals at moderate speeds, etc. A W '- '> ™ ^ 

that it readily scratches not only glass, but quails, ami c.m 
used for turning east iron. , , ^ . 

Verv similar results are obtained when the tungsten is reijlaic i 
bv nmlybdenmu. The 25% alloy has a magmheent co our lui, 
h'Ure If carbon, boron, or silicon be added to any ot "b' 

i' renders them much liarder, but they also becou.e inore bn tie. 

When the percentage of oliromiiim is kept at 
the addition of either tmigsteii or molybdenum still ^ 

liardness of the alloy. 

The Violet Chromium Sulphates. A. Skskcual 

ini-? 156 r)r)2— 000 ).— Two violet, c-liromiuui jin* nt pyM ii. 

kultm 1 ®.,;:;;; the lUlratcs having respectively 151^0 ami . Hh 
(compare Weinland and Krebs, A., 190h ii. 4o3). A sin ■ - 
dpour tension, rate of dehydration, and heat of solut on ( t ■■ 
hydrates now leads lo tlio eoiiclusion th.at there are iito l -y- ' 
vi^olet chromium sulphates, being the hydrates eoiit.aimne rc-.u 
lively 12, 11, 15, 16, and 17 IT.,0. 

The Reduction ot TunK«tic Acid and the Lower Oxidatior. 
Stages of Tungsten. I. Osmui (mssox (*,r. ItH.i, 4b. o . . 
—All the reduction oxpenm^nts were earned out \mIU .t 
of tuiit^stie ijvid iu coTiceiilrated iiydroflilonc acul, wltu-li '\.i> 
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bv adding gradually a solution of potassium tungstate to boiling 
id-drocliloric acid. Success in obtaining siicli a solution is obtained 
^niy when the conditions given by the author are strictly observed, 
poiible salts of tervaleiit tungsten can then be olitairied from this 
solution as follows: The solution is reduced witli tin at 40—60° 
until the coloiir is a deep green; it is then rapidly filtered thrmigli 
criass wool, and the filtrate saturated with hydrogen chloride, cooling 
meanwhile with a freezing mixture. A yeliowish-green to yellowish- 
brown powder gradually separates ; thecurretit of hydrogen chloride 
is ptopi)ecl after six to seven hours, and the crvstals allowed to 
deposit for twenty-four hours, after which time they are collected, 
washed with alcohol and ether, dried in a current of carbon dioxide, 
.'itsd preserved in a carbon dioxide desiccator. TIio poianf^iinv salt 
thus obtained has the composition IvAVoClr,, and l,v double decom- 
position in hydrochloric acid solutions of rubidium chloride, cjcsiuni 
sulphate, and thallous chloride respectively, t)ie niLiJrnw, rrrxitiw, 
f^nd fhaVinm salts were prepared. The ouir/ioininn salt was prepared 
similarly to the potassium salt, using a solution of anuiioninm meta- 
taugstate as the starting point. All these salts are anhydrous, have 
the general formula MAV.Xl^, and crystallise in thin, hexagonal 
jfiates, which have a greenish-yellow colour in transmitted light, 
yiie concentrated aqueous .solutions are green, becoming greenish* 
vellow on dilution. The solubility rlccreases a« (he atomic wciglit 
nf the alkali metal increases. Thev can be preserved for several 
davs wlien dry, but are rapidly oxidised when moi.st. The solutions 
show no cliaracteristic absorption bands, but a general absorption 
nt either end of tlie spectrum, the visible spectrum extending from 
,\r^700 to /\ — 520 for a solution of 1 gram of the potassium salt in 
100 c.c. of 3% hydrocblorie aeid. the thickness of th.e absorbing 
lavei being 1 cm. For a solution containing Od gram of the salt 
per 100 C.C., tlie spectrum extends from \ — 700 to ,\=:490, 

Wlien the solution of tungstic acid aforementioned is reduced 
with tin at the ordinary temperature, it first becomes light blue in 
colour, the colour then gradually deepens, and finallv suddenlv 
changes to an intense reddish-violet C'almir. dmilar to that of per- 
manganate, Tills colour persists for n long time, and a small 
qnantitv of a dark green powder deposits, consisting of onadratic, 
tabular crystals, which are rod in transmitted light. These appear 
10 be n (Jouhle naif of quadrivalent tungsten, having 

cmpirionl formula K-WfOTTiri . Tho salt is stable when drv. but 
cN'idises rnpidlv wlien moist. The absorntion sped rum of 1 ]ip liydro- 
cblnric aoid solution is similar to ilial of the tervalent comnonnds. 
the vicible spectrum for a solution nf 1 gram in. c.c, of 
bvdrocliloric aeid and a thickness of I cm. extending from \-^7r>0 

(''.>-.610, T. S. P, 

The Preparation of IMfetallio Vanadium Otto ni rr and 
W,M ipn Waptin /7j>or»7. 1Pl.fi. 80 :’'P- romnaro 

A., i>. ]nfi; Pr.mulf] and Afanz, this vnb, li. MfiV — Tlie authors’ 
data rek'r to metal obtained free fmm slag by fusing- in tb.e arc 
'Uider ■ 'nadium electrode, ^ ^ ^ 
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The System: Antimony Sulphide, Lead Sulphide. JIi-si,, 
I’ELABON (6'o;«,>L 1913, 156. 705-707).-A sturly of i|,p 

iiieltin»-po'iit “rvc of mixtures of the sulphides of lead amt 
,autimo“iv There is a eutectic at a temperature of 482 , corrcspoiol 
ina witli a mixture of 22 inols. of lead sulphide with 78 mol.a 
antimony sulphide. There are two transition points, one at ,5i;s= 
and the other at R10°, where two compounds crystallise out emi r-, 
sponding in romiKisition and appearance respectively ^willi lia. 
niinerals ziiiekenite, Sb.Sj.PbS, and jamesonite, Sb.,S,„2PbS. IV. G, 

Compounds of Bismuth and Iodine. H. S. yak Ki.oosier 
(/sftect rmmy. Chn,,... 1913, 80. 104-112. Compare Manno ai.d 
Becarelli, this voh, ii, 227).— Bismuth (ri-iodide readily decomposes 
when heated, and must be prepared by heating the compoinnls 
together in a scaled luhe. It then has m. p. 108°. The equilibrium 
diaeram of mixtures of liismuth and iodine, also determineil m 
closed tubes, sboivs that the tri iodide forms a sharp maximum on 
the freezing-point curve, and that two liquid layers are foinied at 
3,89° between 38 and 9R atomic Bi. The eutectic point lies vm- 
dose to the bismuth end. A re.iction at 281° iiossibly represents 
the formation of a comi'.ound Bil from BiTj and liipiid, lliei's 
is no evidence of the formal ion of a compound Bilo (Herz .nnl 
Guttmanii, A., 1908, ii, 199). _ _ 

The mixtures have also heeii examined nucrnscopically. 1 m 
tri-iodide forms lamella;,, and a eutectic structure is well developiri, 

C. H. D. 

The Sorption of Hydrogen by Palladinm. Alfuud noi.T, 
Edward C. Edgar, and Jamius B. Firth (Zeitsch. phpikal. Clmn , 

1913, 82, 513—540), From a serie.s of experiments on the sorplioii 

(adsorption and absorption) of hydrogen, il is shown that palladiiiin 
exists in an active ami a passive form with respect to its action oil 
hvdro»eu, and is only capable of occluding large volumes oi 
hydroeeti when in the active condition. The activity of palladimn 
tails off rapidly after a time, but may be regained by heating. The 
.authors come, to the conclusion that the activity of the metal is 
due to the formalion of a luetastahle modilication. The rate n. 
w'liicli hydrogen is occluded w.as studied, ami it is slioavn that the 
velocitv'of occlusion falls off in proportion to the amount ot 
hvdroYen alrc.adv present in the metal, from Ihe experiineiils it 
is evident that livdrogen ooolmled by pallailiiim is present in tw.' 
forms: (1) as an’ adsorbed surface layer of high vapour pves.siir? 
which can easily be removed by evacuating file containing ' 

and (2) as an absorbed Inver wliieh permeates the whole of tiie 
metal, but which is not of uniform coiicenlration throughout tee 
inet-al. The process of occlusion in this case is therefore shown to 
consist in an adsorption, which is then followed by a slow dilTiuinii 
into the interior of the meriil from the surface layer. The veloruv 
of diffusion of hvdrogeii through palladium is studied, and slimvii 
to increase- with ’the temperature, hut it is not ahv.aya tho saine. s 
fact which points to the diffusion being inllHenced by the conrhiion 
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of ilic iJietal. Tke experiments show that It is unlikely that even 
aittr long periods the hydrogen has the same concentration througli- 
,iiit the whole of tlie metal. p 

Osmium Dioxide as a Hydrogen Carrier, h’luxz Lehmaxx 
f lrc/i. Pftcn'm., 1913, 251, 152 153. (Jouipare Hofmann, this voh, 

ii, 63 ).— Osmium telroxide in presence of oleic acid or liquid oils 
IS converted into hydrated osmium dioxide, and tlic acid or oil is 
icdiiced to tlie corresponding saturateil aciil or glycerirlc ; tiuis, a 
,i,istiirc of olive nil (10 grams) with O'O.o gram of osuiuim tctroxide, 
on healing and jiassing liydrogen during one imur, yielded a fat 
nieUmg at and on further treatment gave a proclucL meltinn 
at 45= T. A. H, ° 


Mineralogical Chemistvy, 


ChalGocite Deposition. Aiirnnii Coe .Spexceii, {J. Wueldnglon 
Ac<nl. 5'ci., 1913, 3, 7*1 — 7o). — In the presence of oxygenated waters 
in the upper regions of ore-deposits, sulphides (i'iou-p)Tite.s and 
copper-pyrites) are altered, with the formation of sulphates and free 
acid. Solutions of ferric sulphate ];icrcolating still farther are 
I'crhiced to ferrous sulphate hy contact with these sulphides; and at 
greiitcr depths solutions of cupric sulphate react with the unaltered 
primary suliiliides, giving rise to secondary chalcocite (Cu^S), 
linlplinr dioxide is probably produced hy tliese reactions, and'its 
presence seems to favour tbe formation of clialcocitc; further, 
i.'opicr-])yrites seeiris to have more effect in tlii.s direction than does 
iron-|>yrites. Several «|uations are given to suggest the reactions 
wliich may take place under tliese conditions. 1,. J. S. 

Immense Bloedita Crystals. \V.\i.de.mak T. Scii.ci.i.er (J. 
Hrts/iicf/toi Aciid. Act., 1013. 3. 7.1 — 7il), — -.-k deposit of nearly pure 
sodium siilpliate (containing rfih'b MgO) forms a crust on Soda 
J.jke. in Carriso Plain. San Tnib Obispo Co.. California. In the 
black- mud lienoatli this crust are found isoiated crystals of bloedite, 
the largest of which nieasiiros l*il x lo.l .x .31 cm., and weighs 653 
grams. Tlie following analvsis ,>f this material agrees with the 
ii'iial foriiinia, Na,.Mg(SOjb,4H.,0 : 

McO. XaO. S(i. nil, T.'i:. 

ht; iss.i mi; cm: s'm'*: 

L, J. S. 

Serpentines of the Central Coast Eangos of California, 
lb K. IxKAllli [Zeitsch. Kri/Kl. Mni., 11113. 52. 7d ; from Proc. .tnwr. 
Idiil. Soc: 111 10. 49, 315- -319 c -A. pelrographical des. ription is given 
uf ilie se. ntine rocks of this region. The primary minerals include 
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olivine, enstatite, bronzile, diallage, picotite, and cbromite (anal, I, 
from Cedar IMonntain, Alameda Co.), and those of secondary ori 2 in 
are serpentine, clirysotile, magnetit-e, treinolite, I’lydromagiH'fc^g 
(anal. 11), calcite, dolomite, aragonite, epsomite, limonite, and 
lijematite. 

AloO- I’VO. l-’iiO. M;;0. Cr.P;:. XiO. Totul. 

1 ]S-71> tr;u‘o 8‘41 55'7-l tranc tta»o O’OO 

SiO.,. FcA, AhO,. CaO. M-0. (’O,. ILO. Tntal. 

n. \i:Vi trari.' tmVe 2*li3 3P-2'» 29‘4.'' 18'74 W-'ll 

L. J. S. 

Petrographical Investigations in the Mountains between 
the Sepcimer and Julier Passes. Hans Pktrr CnuNKu;:^ 
[Jahrh. Min., 1013, 7>W.- AW., _ 35, ;474— 408).— A detiiilcd [iKro- 
oraphical description of this district in Orisons, Switzerland, witb 
several analyses of igneons and schistose rocks. The following 
mineral analyses arc also given : I, riebeckite (or more exactly an 
amphibole containing of the riebeckite molecule), isolated 

from a riebeckito-sebist of contact-metamorphic origin; 11, white 
diopside, forming platy )nas.ses with a ]»orceUanmis aspect, and 
occurring in veins in serpentine and contart-metamorpliic lime- 
stone : 

Loss on 

.‘siO... TiO... J'-'J ' b'-'L M ‘ 't.***- h/A Xa./). iysiition. Toni. 

I, ,'.3-ii:in-30 Ml O'T? I'.'M O'Tl rSI 'VMl '-''S'l lOO'S.' :i lii 

Il.W'fi' — — Ml Mil Oil'Jii'iMT'f'S' — — IW'i'H S !:■ 


Analytical Chemistry. 


Spectrophotometry in Analysis. Citaiii.es Fkky atiil KrciNt 
T.ys-<ii.ly Fnixif., 1913, 6. 73— 7.^).— I'lir fpiai.tity of motnl in a 

solution mav he estimated by (leterminitio the absorption coefficient 
of the solution by means ot the .spectrophotometer. For the estima- 
tion of iron, fhe’thiocvaaate coloration is used, and in the presence 
of . 1 - larue e-ccess of thiocyanate the absorption is proportional to 
tlie quantitv of iron presetit. In the c'ase of copper, the metal is 
converted into its ferroevanide befoie the solution is e.vaminpd. 

W. P. S. 

Vegotable Indicator in Volumetric Analysis. .M. F.iiMtv'!!. 
Fozzi K-I OT f.lure. Chh,!. Iifial., I'.iltl. 18. S-S -0!!). .-1 o aliylio i.' 

infusion of crushed black pansy flower is recommended as indicator 
in volumetric work. Vineraraoids change tlie colour to red, but 
it remains bluish-violet with weak ticids (acetic, formic, etc.'. 
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even of the weakest description change the colour lo green; 
particularly sensitive to ammonia. ^ 

New Method for the Estimation of Hypochlorites. 
HrKiiKHT G. ■\ViLUAMK {Cfiem. lYevjs, lyi.'h 107, 109}.__Sfe ? I'il2 
38,327. 

Further Observations on the New, Sensitive, and Char- 
acteristic Reactions of Bromine. III. Iinjo Ccares/ih (Aiti 
}!. Arrnd. Av'. 7'orino, 1913, 48. 4 — 14. (Vmiprife A., 1912, li. 9S!)). 
--Tlie author claims priority over Deniges (A., 1912, ii, 1208) for 
this reaction. The present paper mentions a number of other dves 
^vhK■b J'lay be used in.stead of magenta, and al-o records tlie exist- 
ence of traces of bromiiio in various pure and in the aslies 
of certain plants. The reaction may lie used to distinguish the 
hvdrobroniides of organic biases from their other salts. The magenta 
reagent shows the presence of bromine in the diltromo-deriviitives 
of the dioyanodialkylglutarimides. When a solution containing a 
trace of iiypohromite is tre.-ited with acid, it ;:;ives the magenta 
reaction. The reaction may also he applied (in some cases ’as a 
convenient lecture experiment) to detect the bromine produced in 
such reactions as that between iodine and Ijromntes, or the expul- 
sion of bromine frojii .some of its compounds by iodine. Some 
bromides (including of potassium, linvium. \iranyl, sulphur, 

and lead) evolve traces of bromim* wlicn they are heated sufli- 
riently; other bromides do so in presence of iodine, either with or 
witliout heating. Concentr.nted liydroliromie acid does not vield 
bromine, even wlieri boiled with iodine. The decomposition of 
orcanir bromine derivatives can be recoimised in the same way. 
ribro‘,n(>?Vobutane, CMeJlrd'II.dJr. triiiromoethane, CH,Er'CHBrn, 
and bromo/.'>’opentnne. (.'I(Me.,*t.*rT,,‘CH.,Br. do not yield bromine 
when boiled with or without iodine, llroinoiorm evolves bromine 
when lieated or exposed to liirht, a?id brnmai hydrate lieliaves 
similarly. R. V. S. 

An Application of the Electric Resistance Furnace to the 
Estimation of Oxygon in Iron and Steel. H. H. McMii.lkx (i/, 
Lid. Knq. (Hifini., I'.'l.'b 5. t2i> ‘25) — 1 w.i ihi'inc furniee.* c.'iptible 
of maintaining a temperatur.* of O.ji'-. ami with quartz tubes, 

arc connected up in series, a U mi'c coniaiuine phosphoric oxide 
being placed between them. The lirst furnace is connected to the 
source 01 pure hvdroiren. and the ■piariz tube contains several 
spirals, of platinum gauze, tluu. anv oxygen contained in the 
hydioi'cii is burnt u}), the water produced being absorbed in the 
phoqdioric oxide tube. The sample to be analysed (2.) grams of 
driliings) is contained in a porcelain boat in the tube of the second 
furnace, and the water formed be ti'.o reduction of the oxides in the 
sample is absorbed in a weiglictl phosj'lioric oxide U tube attached 
to the furnace. The latter U tube is guarded by a snlphnrir acid 

wash-bott^o. 

The lu, precautions are taken for sweeping all air and moisture 
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out of the apparatus before the estimation is commenced It 
advisable to run a blank experiment from time to time. 

The results of the analyses of a number of irons and steels are 
given. T. S. P, 

Direct Bstimation of Oxygen in Organic Compounds 
Maitland C. Boswri.i. (./. Amer, Cheni. Soe., 19111, 35, 284 -29i)^ 
method is described for the direct estimation of oxygen in carbon 
compounds. The suhstance, contained in a silica boat, is placed at 
one end of a quartz lube, 13 mm. in internal diameter and 980 inm, 
long, which is put into an ordinary combustion furnace. Tie 
substance is boated strongly in a current of pure hydrogen, and 
the products are passed over a long layer of fragments of charcoal, 
about 1 cu. mm. in size, maintained at a white heat. By fliis 
means all the oxygen in the compound is converted into water, 
carbon dioxide, and carbonic oxide. The water is absorbed in con. 
centratod sulphuric acid, the carbon dioxide in soda-lime, and the 
carbonic oxide is estimated by passing the gas, freed from water 
and carbon dioxide, through iodine pentoxide, and absorbing the 
resulting carbon dioxide with soda-lime (compare Levy, A., 1912, 
ii, 203b Experiments are quoted which show that the method 
is capable of giving re.snlts of about the same degree of accuracy as 
the usual combustion method for estim.ating carbon and hydrogen. 

e: g, 

lodometrio Estimation of Persulphuric Acid, Kk[cii Mi’ur.n 
and ILorst vox hKimFii {Zfhuch. inutf. Chem-, 1913, 52, 195 197),- 
A stoppered flask bolding 100 — 120 c.c. is filled with carbon dioxide 
gas. .5 grams of potassium iodide are added, and also 10 c.c, of 
ferrous "sulphate solution (3 grams of crystals, 1 e.e. A /2-sulphiiric 
acid up to 100 c.c, of water) ; a-ny iodine liberated is removed with 
tbiosulpbate. After adding eitlie'r the persulphate in powder or in 
solulion and more water so as to leave about 30 c.c. space, the flask 
is closed and left for five minutes. The iodine liberated, which repre- 
sents the persulphuric acid, is then titrated with .standard thin 
sulphate. Towards the end. a current of carbon dioxide is p,a?sed 
and the titration continued. L. de K. 

Application of Devarda's Method in the Estimation of 
Nitrogen in Nitrocolluloses. Kncm-KR, M. .Makqi iiyiUii. :iril 
.loviXE'r tAnii. (y/iiiu anal., 1913. 18, 4.) — 47). .4 emubin in' ii cf 
the mil hods of Devarda and of Bnsch. On Gram of nitroeelliilow 
is pl.ired into a 700 c.c. flat-bottomed Jena, flask, moistened wnh 
a little alcohol, and then treated with 30 c.c. ot liydrogen pcroxlhe 
(12 vols.), 60 c.c. of water, and 50 c.c. of aqueous potassium hydr- 
oxide, D 1-3; after placing on a .small funnel, the flask is heated 
in a water-bath at .50— 60° with frequent shaking. When j-he "im 
rollulose ha? dissolved (the liijuid sljould not turn yello^^), ^ 
toiitents are boiled over the free flaine niilil evolution of oxygeii 

ceases. * n 

When cold, o c.c. of alcohol and Ll-.o grams of Devard^ s alia 



ANALYTICAL CHEMI«TRY. 


ii, 


_[ 3 ',, 50% copp6r, 5% zinc) in fine powder are added. 

^'}^e tlask is connected immediately with a Warner distilling 
the end of which, drawn to a point, dips into 
taiiclavdiscd sulphuric acid. When the evolution oi hydrogen has 
j'^.^Pdshed, the contents are heated just to boiling for twenty 
when a stronger heat is applied so as to distil half the 
niiid within thirty to thirty-five minutes. 

'fljo ammonia is then calculated as usual by titratino- the excess 
/sulphuric acid in the receiver. ' ee K. 

Methods of Estimating Nitrogen in Humus. Chahi.ks R, 
|jrM,.\.N- and H. F. Pkkssky (J. In<l Ko<f l!M:h 5, U:} — 144).— 

liie authors have compared the various method* for (ho estimation 
jf nitrogen in humus. The huraus e.xlract was boiled with mag- 
oxide until no more ammonia was evolved, and the nitrogen 
lien ostiniated in the residue by the methods of Wilfarth. Gunning- 
Atterberg,and Hil:)bart],and the salicylic aci<l method. The Hibban! 
nethod was found to be the most safi.sfactory, giving the highest 
iniounts of nitrogen, the best agreenient between duplicates, and 
;he len^?t trouble in m.anipulation. a-s well as being the most vspeedv, 
It consists ill hea.ting the suhst.ance with 30 c.c, of concentrated 
nilphuric acid until fumes of sulphur trioxidc arc given off, and 
rlK’ii adding 12 grams of a .salt mixture iiiado in the proportions of 
]\} rrams of potassium sulphate. 1 gram of ferrous sulphate, and 
|■|■^ gram of copper sulphate (compare 1010, 2. 163). The 

romfiinrler of the estimation is as usual. T, S. P. 

Colorimetric Estimations in Water Analysis by means 
of the Autenrieth-Koenigsbergor Colorimeter. Wilhkl.m 
A i'TENUtKTH and Aluf.ut Funk {Zi'lt.i-rh. aivi'.. Ch('u\., FI13, 52, 
I 37 ._IG 7 ). — The above colorimeter (A.. 1910, ii. 010') is recorri- 
uieiided for use in wafer analysis in the estimation of ammonia, 
nitrous and nitric acid (and their admixtures), iron. lead, and 
hvcli'OL'en sulphide. Tin' ii«ual reactions are employed. L. de K. 

Estimation of Ammonia in Effluents and Sewage. 
S^:u(:ius Ks.\pivin ounl. f'hfim, 19l:>. 52. 19t^ — 199), --One 

liuiuh'eil c.c. of the water are placed in a 200 c.c. flask, 10 c.c, of 
10 , haviiun chloride .solution are added, and then 10 c.c. of 

A sodium livdroxide and a few drop* of phenolphthalcin. After 
hluli.'ig lo tiic mark and shakin-. tlie solution is fdtered, and 
l''i9 C.c, of tlie lillrate are neutralised with .V 10-hydrochioric acid; 
■> C.c, 01 409, formaldehyde are added, and the liquid is titrated 
^vith .y 20-so<liuni hydroxide until the colour remains pink. The 
itciditv due to the fornialclolivde iiscli is louiul by adding another 

c.c. nnd titrating again. 

The acidity liberated on addiim fornnihicliyde represents the 
^iiiiinouia. T- r>E K. 

The Rate of Reaction of Nitrous; Acid and Carbamide in 
lOilute Sa'utioiis. AV.alteu H. r><tNNEK and s, bisno? (-/. 

In'l I-n-j. ni., 191-3, 5. 134 d36).— It i? shown that nitrous acid 
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and carbamide react at an appreciable rate, even when tbe initial 
concentrations are as low as O'l part of nitrite nitrogen 
million, the carbamide being present in equivalent amount, jf 
however, the Griess reagent (sulphanilic acid-a naphthylainine, p 
added to the solution, carbamide, even when present in excels, will 
not react with the nitrous acid, since the reaction lietwecn tlip 
nitrous acid and the Griess reagent is much quicker than tliat 
Ipotaveen the acid and carbamide. 

The observation has been made that in very dilute solution i-.i,!,. 
amide and nitrous acid sometimes fail to react, for no apparpin 

T S P 

rr'n?ion. • 


Soluble Silicic Acid in Basic Slag and its Effect on the 
Estimation of the Phosphoric Acid Soluble in Citric Acid, 
Max Popp, J. Contzf.x, TI. Hopf.r, «ud H. Mentz {Limin'. Vn^n:!,, 
yiat., 19i;!. 79-80, 2781. — The inconvenience esnsed hr ii,p 

presence of silica in estimating the soluble phosphoric acid in basic 
slag onlv occurs in the case of slags deficient in soluble iron. The 
tolfowing method gives satisfactory results ; Tlie citric acid extract 
(50 c.c.) is treated successively with 25 c.c. of iron citrate solution, 
10 c.c. of 0'3% bydrogeii peroxide, and 25 c.c. of magnesia mi.xtim. 
The process is completed in the usual manner. 

The iron citrate solution is prepared by adding 30 grams of 
ferric chloride dissolved in 50 c.c. of water to 1000 grams of citri. 
acid ; 4000 c.c. of 20".'. ammonia are tlion added slowly and carefully 
until’ all is dissolved. The volume of the mixture is made up to 
5 litres, after which it is filtered. 

The magnesia mixture is prepared by dissolving ,5.50 grams oi 
magnesiurn chloride and 700 grams of ariimonium chloride in abom 
2 litre's of water, adding 1750 c.c. of 20"', ammonia, and tlihitiii; 
to 10 litres. It is filtered some days afterwards. 

The total phosphoric acid in AVolter phospliate is estimated by 
dissolving 1 gram in 100 c.c. of ZX hydrochloric or nitric acid. Tli- 
solution (not filtered’) is treated with 2 c.c. of 3% hydrogen peroxide 
and 48 c.c. of iron citrate solution. It is then filtered, and 7,o c.r, 
of the filtrate ( = 0-5 gram) treated with 23 c.c. of magnesia 
mixture. ' ' N. H. J. M 


The Te.st for Arsenic with Bettendorf’s Reagent, l.rmviii 
W WiNHi.KJt {Zi'ih't’h. tiinmi'. t'Ae?//., 101.'). 26, 14.1 
usually stated that P.ettenclorfs re.agent, wheT> testing tor arsemt 
in solutions containing sulphuric acid, must be used in tlie ro d, 
as otherwise the stannous chloride reduces tlie sulphuric 
hydrogen sulphide, and stannous sulphide is precipitated. It? 
author finds that this is not the rase, and heat may be ,app leu 
The reagent is best made as follows: 100 grams of clear crysta i c. 
stannous chloride are dissolved in sufficient 36 — 38"f comuicrf..c 
livdrocllloric acid to give 1000 c.c. of solution. Trarca ol arseiw 
in the acid are deposited on keeping, the rieyiosition being accr« 
ated by shaking the solution with 1 gram of finely pnwocred giais 
The cleaFj aupprnatant solution is used for the test. aTi es i [■ 
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tor arsenic one volume of the solution to be tested is heated to 
boiling with 5 volumes of the reagent, and then left for half-an- 
bour. Concentrated sulphuric acid must first be diluted with an 
,ia] volume of water. 

^Xhe limit of sensitiveness of the test is O-QOl gram of arsenious 
oxide per litre. X. S. P. 

An Internally Electrically Heated Combustion Tube for 
Organic Analysis. J. Mahkh {J.pr. ltH:b 87. ‘261- -2>6}. 

_[t. has been shown previously (A., 1912, ii, 207 ) that the combustioi: 
(ti' org^riiic substances may be carried r>ut without tiie use of an 
[^xygeu-carrier, providcfl that the combusiiou tube is slroiic.'ly 
heated. In the present communication the author gives a .sketch 
and description of an electrically heated combustion tube, in which 
the heating is effected intern dly V)y means of a spiral of platiinun 
\vire fused into the tube il.self. p, 

Gas Bubble and Washing Tube for Combustion Apparatus. 
H. b. ffMiTii (.A fn>l. , IMP, 5, lO'ii. — The pitic of the 

bubbler containing the sulphuric acid is modified in two ways: 
(1) ^ glass stopcock is fused on to the lower part of the bulb,* so 
that the acid can he run out readily; (2) a side-lube containing gja.ss 
heads is fused on, the tup of this lube Ijoing closed with a rubber 
stopper, below whicli is fused anollicr lube leading to the coinVuistiou 
apparatus. The apparatus can be recharged by taking out llio 
rubber stopper and pouring in acid. T. S. P. 

Modification of the Parr Total carbon Apparatus. ('. K. 
.\liLwa p/. In'i- AVv- 1012, 5. 221 — 23-i). — Tne niodiltcatii.m 

consists' in the adaptation uf a compensator lor changes in tem- 
perature and pressure during the mcasurcitif-nt of <ras volumes, and 
may be applied to any :^as burette. The principle is exactly the 
same as tliat a])plied to the Dr<linnrv nitrometer, where a tliird tube 
enmaining a fixed quantity of air is added and pul into coni- 
jiumication with the mercury of iiic levelling tube. In reading 
volumes of gas in tin? btiretle, the levelling tube ts always raised 
aiilil the merciirv in llie conuwnsator stands at a fi.ved mark, 
wh.i^rebv changes of pressure and teii't]>er.ainre during the measure- 
ments are automatically comjioiisHted for. T. S. P. 


A Method of Examination of Fermentation Gases. W alt her 
KKir.iiKit liokl. I'dr., 1912. ii, 36. 4o8— — .\ moditic;ttinii 

oi the uietlicd proposevl bv Burri and IbigiTcli (A., 19u9. ii, JSG). 
Ill the original method a shake culture with sacchariue a^ar is 
prepared at tlie closed end of ,i long glass Uib-e, the culture medium 
belli? t’overed l>y a layer of noii-sacciianue a?ar. By the formation 
01 gas the latter is jmslunl lowanls the uuuith of the tube, and the 
tutal gas j)roduction mav be measured otT. For the exainination 
of the gases, the tube is lilleil wiiii w.iier. and the agar broken up 
by mean''* of a bent wire: sixliiim livdroxiiie is tlieu introduced, 
<^ud the ’-on dioxide absorbotl. 



li. 338 


ABSTRACTS OF CHFMICAL PAPERS. 


This method is open to objection on account of the possibility 
of appreciable quantities of gas being absorbed or enclosed by tl,; 
acrar medium, and the author suggests (1) that mercury sjionjfj 
be employed instead of water for filling the fermentation u,i„. 
and (2) that the culture tube filled with mercury should be hentefi 
for fifteen to thirty minutes iu steam in order to melt tii.; 
and to liberate the gases retained by it. On cooling, the i.jli,;,, 
of gas m.ay be read off, and sodium hydroxide introduced i,i tli,, 
usual manner. II- '>■ H. 


A Comparison of Some Qualitative and Quantitative 
Methods for Carbonates in Solis. K W. Gaither (/, In<l. 
Cham., ISI13, 5, litS — U3). — The auth.or coiilirais the method yiveii by 
iIarr '(A., 1909, ii, 938) for tlie e.stiination of carbonates in soils, ’ 
If properly made, the litmus paper test is the best quuliuuivj. 
test for the presence or absence of native carbonates in soils from 
humid regions. Some soils may give alkaline aqueous solutimis, 
because of the hydrolysis of minerals preseuit in the soil. It there 
are no alkalis or basic materials in a soil which are capalJe of 
viving alkaline solutions, tlieir absence will be indicated by tlic 
reddening of bine litmus paper. T. S. 11 


Estimation of Hardness of Waters. Paul Rohlasl {ZaUii, 
anal. Cheni., 1913, 52. 200—201). --The aulhor e.xplains the ktlieiiij.- 
of the soap solufion after the calcintn Inis been precipitated by tlit 
marked colloidal character of soap solutions. L. m: K. 


Control of the Purification of Boiler Peed Water. Ci ne 
WEIiSESnr.iiitER (X>,ilscl(. niitjeiv. Clicm., IdKl, 26, 140 Mb), —The 
author discusses the various methods which have heeu su<;seftfii 
for tlie control of the purification of boiler feed water, both ireii! 
the point of view of accuracy ami of time necesstiry lor the atic.lyb?, 
and tlicn pro|>oses tlie following method; It'O e.c. ol the ts.im, it 
room temperature, are titrated \yilh acid after the atblitioa oi 
10 drops of .a 20';b solution of sodium cliloriile, using 2 ilrnps in ;> 
phenolphthalein solution (1 gram in 100 c.c. of Do A alcoiioli :u 
indicator. The addition of the sodium dilonde i.s to siipin-css lii- 
dissociation of the sodium carbonate, otherwise the eiid-pciat -.ntii 
pheiiolphthaleiii is affected. Two drops of melliyl-orange (1 "I'liiii 
ill 1 litre) are then ailderl, and the water again titrated witli iw!'’- 
The neutral .solution is (hen titrated with soaii .solution oi sticii ; 
strength that for 100 c.c. of water. 1 c.c. of the soap solutmii oim- 
spond”s with 2=’ of hardness. A table is given from winch, ilsag 
the titration results, the ipiantiiies of lime water or n"ini;:. 
carbonate solution necessary for imrificalion may be^^ oiv.wtl'' 
ascGrUice*!. 


Estimation of Potassium by the Cobaltiuitrito ^ 

L. M. VAN DKK Uoux VAN- DKN IJos 

1i^2 18G).— A ilescripfioii of a Tnoflioil oi (‘slimaliiii: pi't 

vuluiaetricallv by ino;»ns of KOfliiun cobaltinit rifo, 
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to ail individual potassium salt, or to a mixture of potassium and 
salts, ihe precipitate lia.s the I’ortnula K ,Xa('o(KOo) . 

A. i, w. 


Estimation of the Carbonates and Hydroxides of Potassium 
and Sodium when together in Solution. W. A, llRAmmiiY and 
f, 0«ES(tA«m A«m.L im.i, 107, So_si;|.-.\ „f 

the solution is titrated with sulphuric acid, using plieuolplithalein 
a,i indicator, the acid used is equivalent to all tlie hvdroxide and 
half the carbonate; methyl-orange is now atlded, amrtlie titration 
romiilrtcd; the additional amoiuil of acid used is c.umvaleut to half 
the farhonate, so tliattlie amount of acid required for the carbonates 
and (or the hydro.xides can be calctihileil from these iimires The 
fully neutralised solution is evaporated to drvness, aud°tlie residue 
of siilfiliates weighed. Tlie results obtained give all the data 
necessary for the calculation ot the rcsjjecuve amounts of carbonates 
and hydroxides present. 

Attempts to carry out the estiiimfujn hv evapfiraliug tlm solution 
to dryness and extracting Ihe hydroxides with absolute alcohol 
gave unsatisfactory results. T S P 


Estimation of Alkalis in Rocks. II. V, KnnsnsAVYA (CViem. 
.VeiiJi, 11113, 107, 100—101). — A .snitalde (jnaotity of the poivdereij 
sample is heated in a platinum dish ivitli liydroflnoric ami sulphuric 
acids, and after expelling tlie o.\-ce.s.s of aciii, the rosirliie is dissolved 
in boiling dilnte hydrochloric acid; any uudissolvcd matter" must 
be again submitted to tlie treatment with' liy.troiUioric and sulidiuric 
acids, i. he mixed bitrate is llien made up tci a deliiiite volume 
cii-l ail aliquot part, representing 1 vram of the sample, is with- 
ilrawii. After evaporating to dryness and iirniting the residue, 
iliiis rendering the iron and alumina insolubde.'the alkali siilpliate.s 
are exfraeted with boiling water, and, without filieriiig, converted 
into chlorides by arhliiig barium cidoridle solution ; some barium 
hydroxide is also added. 

After removing the excess of liariuiti with ainmoninm carbonate, 
the alkali clilorides are weighed jointly as usual. Tlie potassiiiiii 
is then estimated as jdatinichloridt' in tiie ordinarv manner. 

L. DE K. 


Estimation of the aVbsorbed Base.u in Soils. ll.MiTiii X, 
Phia.msciimkov (L’tiiilii’. I sr'suc.Ts-.sVeL, Ibid, 79 -80, 067 — 080).- 
Kellner s met hod of esl iniat iiig the al.st'rbed bases in soils (displaci n v 
with iiminoiiinin chloride) is both slow and difficult, as the 
‘nimioiiinm chloride is not easy In remove. Aminoiiiiim nitrite tints 
with greater vigour than the chloride, but has the disadvaulage of 
being unstable. Both ainiiionin?!! ncetnre niid annnoiiia are 
suinilile for ascertaining the atnounl oi absorbed potassiiiiii. 

For pstiinniini^ ainnionia in soils, il wa-? found that bv 
tho soi! (200 grams) ten times witli n\, jiotassium cliloridc and 
'lidilliiig ^vith magnesia, results were obtained wliieli ai^ree most 
nt'arly w th those obtained by Boussiugault's method and by 
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Schlocsing’s hydrochloric acid iiielhod. The sodium 
method of Schla'siug gives results which are evidently too 
owing to the decomposition of aiuido-coiupounds. 

Previous exi>erimeuts showed that whilst plants can assuuii-^g 
the potassium of biotite, nepheline, and muscovite, the potassiuin 
of orthoeluse, sauidine, and leucite is not available, or only to a 
slight extent. It was found that by extracting the minerals 
with ammonium chloride, and estiuialiug the potassium (lis:;(,lve(] 
similar indications were obtained. ’ 

E.xpei'iments with barley showed that the potassium of zeoliiojjj 
almost completely unavailable when isolated. In contac! 
nutritive salts, and even with calcium carbonate, it is readilv 
assimilated. N. H. J. M, ' 

The Gay-Lussac Method of Silver Estimation. FKEin:[(ii^> p 
Dewey {J. Jmf. (Jhem., IDUl, 5, 20y — 214). — .Vn account, t.f 
method used and the precautions taken in the Xluited States Miut 
for the estimation of silver according to the luetliod of Gay-busstu’, 
Very elaborate tests of the metliod liave been made, and ilie con. 
elusion arrived at is that two analysts, workijig on idcntic-il 
samples of standard silver and making four eslimalimis each, 
differ as much as 1 ■‘line’'’ t,0T%) in their reports. T. S, P, ’ 

New Forms of Flask and Beaker for the Volumetric; Esti- 
mation of Sliver, Chlorine, Sulphuric Acid, etc. V, N, 

{J. A'mss. /■'Ay.f. Soc.. Ih bk 45, ih) — — V’olinu'd's im-i lnul 
results whicli lire about 0‘4''{i too lugli (or loo low) when used lor 
estimation of silver (or chlorine). Tins inaccuracy, which i.s due to 
adsorption of ammonium tltiocyaiiale by the silver thiocyanate, ti;i,v 
be avoided by using for the tUratiou a beaker with venicril J: 
slightly tapering sides, and a concave base. The central jiiirt of the 
base is blown into the form of a spherical bulb, which jiiis up iijt: 
the body of the beaker, and leaves a distance of not more tin;; 
0 5 cm. between itself and the main wall of the beaker. Tlu' rr?- 
eipitate formed falls through this narrow space to the bottom oi' lU 
beaker, wdiere it remains even after rotation of the vesst-1, 
the eml-jioim is a 2 )proaclied, the contents of tlic beaker div 
thoroughly mixetl by vigorous shaking, tlu* preclfutale being all'wpi 
to settle again licforc the titration is coulinueil. The liiial re'; 
coloration is found to persist for some hours, wltereas thai ohiiiine: 
ill the ordinary wav disappears in the eour.'O. of a few inium'-. Ti,-; 
above ])rocedure yields results identical with tiif'se given hv .Mohrf 
volumetric itieihod or hv llie gravimetric method. T. H ?. 

Purification of Barium 'Sulphate Precipitated in the Esti 
malion of Barium. Kkank A. t Hiuriraud 1). T. il n.i. (.D'ler, '’d 
1013, [iv], 35. 311 — 3I-I -When barium is estimated Itv ire- 
clpiiatioii of the sulphate in j»n'sem'e of .alk.ali sails, con I'l'i d* 
errors mav be occasioneil l.v tin* oceliisitm of foreign s ih ' ■ ' 
Tliese mav be avoide-l by di.ssulving (he precipitate in couiuiir 
sulphuric acid and evaporating totlryness, wlien the Ijariurn 'ulp' 

' aud Vl.an. Zy,l., r.'lU, 37, Li7. 
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.^tailises in more or less coarsely granular crystals, which can be 
readily washed free from the alkali metal sulphates. 

The evaporation of the sulphuric acid solution can he effected 
ill a j.ilatinum crucible heated by a Hempcl burner, or by directing 
^niall blow-pipe flame to the tip of a cone ot fine platinum gauze, 
Jvhicli is fitted into the mouth of the crucible. Tlie use of this 
<rauze cone is quite effective in preventing loss bv sputtering. 

" “ >f. M. D, 

Estimation of Copper m White Metal Alloys. I-kedkkick 
luuuTsoN ;md L. Arrciiiso.s (67i«m. AW’s, Ifild, 107, liii; — (ihj Gik.ui 
of drillings is dissolved in 10 — In c.c. of aqua regia, and an equal 
voliu'iie of water is added. Any lead chloride separating on cooling 
is filtered off. To the filtrate is added 1 gram of tartaric acid, and 
the bulk of the acids is neutralised with sodium' hyrlroxide. The 
heated liquid ia then poured slowly into a boiling solution composed 
of 20 trains of sodium hydroxide and ‘i — o grams oi hydrazine 
livdroctdoride in 250 — 300 c.c. of water, .\fter fiiiecii minutes the 
jnetallic copper is collected on paper pulp, waslicd with hot water, 
and then redissolved iu dilute nitric acid (I acid of D \"2- -) water). 
Tlie solution is evaporated to pasty constituency, and the residue is 
iiioistened wiili a few drops oi nitric acid and dissolved iu water; 
the solutioQ should not be opalescent (ab.scnce of tin). After 
rendering alkaline with solution of sodium carbonate, acetic acid 
is added in slight e.xcess, and the solution boiled. When cold, tlie 
ropper is titrated in the usual way, iodoinetrically. L. de K. 

The Thiocyanate Permanganate Method for Copper in Ores, 
IJ, J. DeMOHEST (/• hid. Ea<j. Chft'H., I'.'ld, 5, 215 21(j). — (bu'‘S>’s 
iiiethoi for the estimation of copper (.compare Grossmaiiii ami 
Holtcr, A,, 1909, ii, 449) is modified by oxidising most of the tliio- 
cviiuate with alkaline permanganate and completing the oxidation 
with a.dd permanganate; a oorreciion factor is thereby avoided. 

The weight of ore taken should contain from O'Otl— gram of 
copper. It is heated for several luinuTcs witli 5 c.c. of concentrated 
Itvdrocldorie acid, after which lo c.c. of nitric acid arc added, and 
the (ire digested until completely decomposed ; 10 c.c. of sulphuric 
!a’id (.1 : l).yre added, and the wiiulc evaporated until sulphuric acid 
fumes appear. It is tiicn cooled, 50 c.c. of water containing 3 grams 
of tartaric acid added, and heated until all soluble salts arc dis- 
solved; again cooled, ammonia added untd the liquid is a deeji 
blue, and then acidified witli suliihuric aci'l. After the addition 
of 1 «ran\ of sodium sulphite, dissolved in 20 c.c. oi water, the 
siiluiiou is heated nearlv to boiling, ami then a solution of 1 giani 
nf poussium thiocyanate in 20 c.c. of waier added, with vigorous 
stirring, to precipitate the copjier. It is lieated for some fiuie to 
coagulate the precipitate and dissolve the tartaric acid, filtered 
through a Goocli crucible, washed well, and rlieu 30 c.c. of a hot 
10 % solution of sodium hvdroxide run through the crucible in order 
to rleconi^'ose the cuprous lluocyanale; and again washed well. The 
tiltrate i> warmed to 50^, and the tliiocyanaie present titrated -uth 
VOL. ‘JIV. li. 
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liermaiiganate, spot-testing it I'roiii time to (ime willi terrii: < hiiir; i- 
and hydrocliloric acid. Wlicn the red colour in Uie 
becomes verv faint, 30 c.c, of sulphuric acid (1 '■ 1) arc added, d) 
manganese dioxide allowed to dissolve, and tlie titration I ludif,] 
with perinanganate. 

No elements interfere with the meUioil except silver; .hty li.;,,; 
present i.s collected as sulphate after evaporating with siili.i,ii|.„, 
acid. Tile results are accurate. 'I'. S, p 

Electrolytic Estimation of Copper in Ores containing 
Arsenic, Antimony, or Bismuth. D. J. Demokest {J. /;c/. 
Chtm., 11)13, 5, -16). —Advantage i.s taken of the lact that 
entirely precipitate'! as cuprous tliiocyaaale from a solmicn con. 
taining ammoniuni sulphate, ammonium tartrate, and tartaric aiii]. 
The ore (1 gram, or more it the sainple is low in copper) is Ireatsii 
according to the method given iit tlie preceding abstract, iisinj, 
however, 7 c.c. each of hydrochloric acid and nitric acid, .1 c.c. ot 
sulphuric acid, oU c.c. ot' water, and i grams of soilitiiii siilpliip. 
The. preci])itate of cuprous tliiucyanatc, alter being coliecU"] cn , 
dense lllter, is washed several times with a solution containing ih)oig 
h’i, of potassium tliiocvaiiate, and the same amount ot taiUuic acri. 
The precipitate is then dissolveil in nitric aci<l fl ; '1 1 , u,ing 
little as possible, the solulimi hoileil to ileslvoy all tlie tliii'cyaiiite, 
the volume made up to I'-'.'i ami the copper estimateil dritn, 
lytically. ' ■ '■ -f*' 

The Electro-analytical Separation of Copper from Tungstec 
ami Molybdenum. W. li. I'heauwki.l (Zt-tsch. A'We/oc/i-w., ijh, 

19. dll) ddl). It is shown tliat tungsten and molybiti'nin!i «■: 

not r|uaiititatively separated from copper lyv electrolysis in ii'iiai.-iiii:, 
cyani'le solution’. Copper, existing as cliloride, nitrate, siilyiiau. 
piiosph.'ite, or acetate, can he ipiaiuitatively separated irnjii l uNL'.-tci,, 
whicli must be present as sodium tungstate, by the fnllowiiig ymo- 
Tlie solution is treated with l.‘i -do e.e. of eomemr.ne.l aiiin.ci.i; 

and 3 j grains of amirioiiium sulphate, and eleetrolys'd 

current having an E.M.F. ot d volts. Stationary nr r"!.;!;!.,' 
eatliodes may he nseil, and there is no dep'isitiim n! tungsu'li !l t',' 
euvreul is al’lnwed to |iass for long perhah alter all llie enyi'ci iv- 
been ileposile.l. Copper can be separated from iiiolyli'leiiiiin, w:.;:, 
must be present as ammonium moly'niaie by adihng .m a.s-.:: 
sulphite to the amnioiilacal sohition. ami elect rolysi iig ait! 
current having an A'..I/.A'. of 09 volt. In this iirocess th.- aiimi: 
must not bo alloweil to flow for more than a lew minutes .nisi n.r 
lilite colour has 'lisa]ipi‘are.l from the solution. ^ hxpri'iniei'l n:"'*' 
that if it. is allowed to How for five minutes after the blue mi, it 
has vanished, all the cri|)per will. Iiave been ilepiisite.l. ana m 
molvbdennm livlroxide will have heeti jireeipit at el . Ii )■ ' 
slate'! that in ' the t|Uantitative estimatnm "f moieb ianaa; a 
molvbilemim Irioxi'le, it, must not be liciitcl almve Kill C,)" , ai 
tiie 'operalir :i moaf l,e i-arried out, ill a porcelain erm ibha 'S'l «" 
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;i platinum crucible. The reasons for tliose precauiions are: 
(1) molybdenum trioxide is volatile above anr! (2) ii, is reduced 
in funtact with platinum. ’ 

Estimation of Free Acid or Base in Aluminium Sulphate. 
Y. Ivanov (J. Russ. Jiu/s. (J/iem. P'oc., 1913, 45, 37 -66).— The 
,iieUiu(i usually employed for the estimalioti of free acid in 
aliuuinium sulphate is that devised by Beilsteiii and Grossei, which 
rQiisists in addition of amiuonium sul[>liaLe to lonn aimnnnium 
ahuu, treatment witli alcohol, evaporation of the hkratc to dryness, 
aud titration of the dissolved residue with alkali in pre.seucc of 
methyl-orange. Tlie author liuds, however, iliat iliis metljod indi- 
catei about 0‘22% ol Iree sulphuric acid alter adoirioii to the 
aluiiiiiuuiu sulphate of a <]uatuuy oi alkali live, times as large as 
should be sufficient to neutralise the free acid originally found. 
Further, the result obtained varies with the amount: of water taken 
to dissolve llie aluminium suljihate, and with llie amount of alcohol 
used to wasli the precipitated alum. 

The following method is free irojn these defects. One gram of 
itie sulphate is dissolved in a li)n c.c. Erienmeyer llask in -jO c.c. of 
water, and ittto the li'[uhl, lieate<I to i.Vv hJ c.c. ot potassium 
KUTocyanide solution (1 : 12) are r{uifkly added, with constant 
stirring, from a burc-tte. linmediaKdy afierwanU 20 c.c. of bariiuii 
chloride solution (1 : lU) are pijjctied into ilie li''|tiid, which is kept 
in vigorous movement. The whole of the liejun! and precipitate is 
inlrodnced into a lui) e.c. ila>k, aii.i the volume made up to 
100'25 C.C., 0'25 <'.c. represeuiiiu: the volume <Usplaccd by the pre- 
cipitate, Wlien mixeil, llie cuiiieius are allowed to settle for an 
iiour, '2b or 50 c.c. of the clear supernaiam Ihfuid being tlien 
titrated with rlecinonnal sodium hvdruxido solution in presence of 
3 or •'1 drops of methvl orange sidution (1 ; 1000). Tlie inetliod has 
hern tested by means of a >(ihiii'm of almninium sulphate, to which 
dhlerent known pro])orti<)ns of sulplmnc acid were added, and 
found to give satisfactory I•esull^. Tiie reaction with the ferru- 
cvanide is representeil i)V the e<jUiirion: 

2K,Fe(OX), - 3IESO, lilK’X K .Kc;Fc(C'X vl - 3Koi^O,. 

Wiion the clear lioiii'! from tiu havinii. laecipiiaie exhibits no 
acidiiv, llie subsi.ance coiuains tree base. In such case, to a stdiuion 
of 1 gram of tlie aluminium sulpluuc in o'.' c.c. ol water are added 
'1 c.c. of semiiioriiiAl livdrochloric acid, the Uqui<] being then heated 
to and treated as <leseiilied .ibov*-. d lie <lilTereiice l>etweeii the 
amount of acid then Imind and that correspoiuliiig with 2 c.c. of 
seniiiiornial acid is calculated as either a.lninuiium hydroxide or 
sodium hydroxide. 

If a rapid but not verv accurate cstunalion of the acidity is 
desired, the aluminium sulpInUe si''lut5'!u may be titrated imme- 
diately with seminormal alkali livdroxi'le solution, a droji of the 
liquul beiuff removed from time lo time ami placed (ui a lilter ]‘)aper 
previuusG' so.aked in melhvl-orature solution (1; 1000) and drieCi. 
bVheii t!.' ..'d colour oriirinallv lormeil rouml llie ju-ocipitate gives 

oq 2 
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place to an orange colour, the titration is complete. This procenure 
gives results about 0‘2% too low. P. 


Eapid Estimation of Manganese in the Presence of Iron, 
J[. Kmmasoel Pozzi-Kscot [Ann. Cliim. amd., 1D13, 18, 56— 

The solution containing the manganese is heated to boiling and 
precipitated with excess of sodium hydroxide and about 1 gram oi 
persulphate. The precipitate, after being washed, is heated m 
special apparatus (very much like that of Baubigny and Cliauvaime; 
A., 1904, ii, 203) with hydrochloric acid, and the vapours are 
absorbed’ in’ a solution containing 3 grams of potassium iodide, 
5 vrams of sodium acetate, and 4—5 grams of zmc oxide m 
siis'penaion. A slow current of carbon dio.xide iacihtates the 
elimination of the chlorine. v/i,, ,- 

The iodine liberated is then titrated as usual with iV/lOtliio. 
sulphate; 1 c.c, =0-000275 gram of metallic manganese. L. dz K, 


The Volumetric Estimatioo of Manganese in Book, Slags, 
Ores, and Spiegels. b'tovD J. Metzger and 1j. E. Marrs {J. iu<l, 
£no. Ckem., UU3, 5, 125— 126).— The application of the authoi,d 
method for the estimation of manganese (A., 1912, ii, 94) to rock, 

slags, etc., is given. , 

Two to five grams of rock are boiled m a platinum dish with 

g 15 c.c. of dilute sulphuric acid (1 : 2), and then with 6 16 to. 

of hydrofluoric acid until clccoiiiposition is complete; 6- -10 t.c. of 
dilute nitric acid (1 : 1) and 2-3 c.c, of concentrated sidphiinc 
arid are added, the flame removed, and about 1 gram of amiiinimiin 
persulphate added in small portious at a time. When evolutioii o: 
gas has ceased, the solution is evaporated until fumes of siilpliur 
u-ioxide appear, cooled, 50 c.c. of water added, boiled and coolc.l. It 
is then transferred to a wa.xed beaker, and treated as described ii, 
the previous paper (loc. «/.). Slag is treated similarly to rotx 
0-2— TO gram being taken. Ores (pyrolusite) are dissolved in aO 
hvdrochloric acid, the solution evaporated down with sulpiranc acid, 
nitric acid then added, and afterwards ammonium per5nl|fliate, tlif 
remainder of the treatment being similar to that with rocs. 

0-5 1 Gram of the ore is taken. Ores, slags, etc., winch arc 

insoluble in hydrochloric or nitric acid, are treated in llie same 
way as rock. Spiegels and ferromangiiiiese are an.nlysed acrordnis 
to tlie method already T. e, 1 


The Estimation of Small Quantities of Manganese and 
Chromium in Minerals and Rocks. .Ma.x I)i-niinii 
anorg. I'-'le. 80, 171 - 1 73).-The eolnrimetiic e.nm.ata,., of 

manganese in rocks is often difficult, owing to tlie ]UC5eiice o 
cliromium, which alters the colour of the permanganic acid soliitioa 
By adding ammonia to the mixed solution of permanganate 
chromate and warming, all the manganese and iron are prccipitam. 
as hydroxides. The washed precipitate may be dissolved, wan , 
and oxidised by means of ammonium iiersulphale as utiiai. 
chromium may he estimated colorimet rieally by coinpaineii wi 
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standard solution of potassium chromate after removal of silver by 
chloride, and concentration. The method is not accurate 
jyi- ihromium -when the quantity of this falls below 2 mc'. 

c”h. T). 


Volumetric Estimation of Chromium, Vanadium, and Iron 
in Presence of One Another. Fkhdkrick W. Atack {Analysiy 
iyl3, 38 , 99 — 102). — A solution of methylcne-blue (4 grams ])er 
litre) is boiled with dilute hydrociiloric acid in a current of carbon 
dioxide, and then decolorised witli titanous chloride. A known 
quantity of the solution of the above metals is then run in, and 
j-lie rer^cnerated blue titrated witli titanous chloride. 

Chromium must be converted into chromate by boiling with 
sodium pero.xide. If iron is also present, dilute siilphuric acid is 
added until the precipitate is redissolvcd ; the result then will be 
chromates ferric salt. By boiling another portion of the solution 
with hydrochloric acid, thus reducing the chromic acid, a second 
experiment will give the iron only. Vanadium, either alone or in 
presence of iron, is estimated as directed for cliromium. 

In a mixture of the three metals, one portion is titrated as 
directed, the result being tlte amount of chromate, vanadate, and 
ferric salt. A second portion is boiled with hydrochloric acid, thus, 
\Yhen titrated, giving the ferric salt only. A third porliou is boiled 
with sulphur dioxide and then (partly) rooxidised with per- 
manganate. The result of the mcthyleueblue titration is then 
vanadate 4- ferric salt. 

In iron alloys the chroniimn may hf <leierMiiiied directly bv fusion 
with sodium hydroxide and ]7evoxi<le. The chromate formed is 
then extracted with water. L. be K. 


An Electrolytic Method for the Estimation of Tin in Canned 
Food Products. Ai.i.kkton S. Ci shman and F-vkkktt B. WETTExciEr, 
{,/ In<l. Kny. , 1913, 5. 217 218). — Tlie tis-nal method emoloved 

in the, authors’ laboratories was to destroy the organic, matter with 
a jiiixture of sulphuric and nitric acid?, neutralise the solution, from 
which all nitric acid had been expelled, with ammonia, acidify witli 
hvrlrofliloric acid, precipitate the tin as sulphide, and weigh as 
oxide. The ureat objections to this method are the time involved, 
the quantities of acid used, and the damage caused to the hoods 
and flues bv tlie acid fumes. The melhod now adopted is as follows: 
oO [irams of the pulpcil material arc brought to a slow boil with 
50 c.c. of concentrated hydrochloric and 2o c.c. of nitric acid, using 
a 600 c.c, beaker, iTie boiling i? cotuinited. for five miunies. stirring 
(’ontinmuislv, unless foaming ovciirs. when th.e flame i? removed, 
and the Tuaforial allowed to digest lor ten niimnes. The solution 
is tlien diluted with an equal volume of water, made alkaline with 
strong ammonia, and 2.'» c.c. of saturateil ammonium sulphide, 
digested'for a few minutes, ami tlien Altered through a fluted fdter. 
Tfic reij- ’ c is tvashed with boiling water containing a little 
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aiiiiuoiiiLun sulphide, and the tin in the filtrate (400 c.c.) is depi,:,iit,l 
on a rotatijig cathode. The deposition of tin is complete in (,iio 
four hours. 1‘5 Amperes at 4 volts are used, but no detaih are 
"iven of the area of the cathode, which consists of a phitinnij, 
crucible. . !’• 

Estimation of Tin in Bronzes. Frbderick Iduotson aihl ]_ 
AiTcnisox {Chem. 19Kh 107, 109 — 110). The tin i.s e^tiiuntei] 

directly in tlie precipitated metastaiinic acid, witliout any prcvir,i,.. 
ignition or weighing. 

For a bronze containing about 10% of tin, 1 gram of coiin^ 
drillings is taken and treated with 10 — 15 c.c. of uitri<‘ aci,] 
(D = ]'4). (The quantity of alloy taken should be such im 
contains about O'l gram of tin.) When the action is coniplelip t]ie 
solution is evaporated to a ])aste, 75 c.c. of water addpil. ;inrj 
boiled for a few minutes. The precipitate i.s allowed to setlic, ni)ri 
washed bv decantation through a tiglttly-packed fdter of asb(-sto< 
pulp, tlic iiot wash-water containing a small quantity of nitric ;ui(l. 
It is washed liuallv with water until the free nitric iui<l is reinovef!, 
and tlie whole of the filter and precipitate then transferred to tlifi 
flask containing tlie greater portion of file melastanuic acid, 
as little water as possible in the Iratisference (less than llO v.w. i: 
possible). Next a volume of concenirated sul])luudc acid is 
equal to that of the w;iter used, ami the solution boiled for tlire^. 
minutes, takinz due precautions against bumping. Then ."n c.c 
of concentrated livdrochloric acid are. added and boiled !or tw(, 
minutes, when n clear solution should he obtained, About 1 
of finely pow(lere(l antimonv is addeil, l)oile<l for about a iniinuf., 
and then coole<l rapidly under the tap in an atmosphere of carltM; 
dioxide. When quite 'cold, it is titrated at once with -V ‘jfi-io<iiiiK 
iisinz starch as indi<-ator. The proportion of sulphuric acid 
livdrochloric aci*! use<l siiouhl be about 3: 5 by volume; :i 
proportion of sulphuric acid interferes with the method, Ibliitiop. 
of the soliitioti lias no ill-ellect on the titration, and tlie 
interferes in no way, the end-])oint l.ieiug quite sharp. 

The following method is based on the use of hydrazine ler 
precipitation of copper (compare .Taunascli and Biedermann, 
1900. ii, 315). O-.O Gram of the drillings is dissolved in H' 1'' c,', 
of aqua rezia. and the solution diluted with an equal v'dintic <■; 
w.iter, most of tlie free acid neutralised witli a solution oi vodiiiv:. 
livdroxide, taking care tliat no precipitate is formed, and In-ite; 
to boilinz. Tn a larze, conical llask a solution of 30 zrams of -idnu:', 
livdroxide in 300 c.i-. of water is lien(e<l to boiling, 2 — 3 
liydrazine hvdrnchloride :nlded (not sulphate), and then the 
of copper and stannic chlorides is run in drop by drop, 'r.h-;;'': 
vizorouslv meanwhihn After dizestinz fer fitleeii iiiinni''. 
nrecipitated copper is crdh'cted, and waslu'd with lied wa('‘r. 1 

(iltrate is «-oni-enl rated, acitlilh'd with hydrochloric acid, .'imc ^ 
tin pstiinaied eitlier bv the method above tle.sc ribed. "i ji cv 
metricallv. The copper can he estimated by any of It.ic 
methods. T._, S. 1 
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Voluujetric Batimation of Tin by means of Potassium 
Bromate. Fritz Fichter and K. Muller {Chem. Zdt, 1913, 37, 
-Stannous chloride solutions may he titrated with potassium 
ilro'iiate solution, provided that the solution contains a sufficient 
ouaiititv ol free acid (compare A., 1902, ii, 12), the cnd-]>oint of 
iitratiou being denoted by production of a ycliow coloration 
^piP to the liberation of free bromine uii the addition of broiiiale 
^oluiion after all the stannous chloride has been oxidised. Twenty 
of a solution of a tin salt are treated with a small quantity of 
aln'miniuni wire, and, when the aluminium has dissolver], .30 c.c. of 
coriceidrated hydrochloric acid and 20 c.c. of water are adrlcd, ami 
tlie nn.-^ture is heated until the yirecijiilated tin hns rc-dissolved. 
The solution is then cooled and litr.'itefl wiili a standardised 
potassium bromate solution. W. p. S. 

[Assay of] Alloys of Tin and Antimony. Pontio (Ann. 
('ltit)i- nnal-^ 1013, 18, 47 — 48). — In (lie prar-tical ab>cric« of copper, 
()■.■) wram of the alloy is o.xidised wiili nitric achl (1) 1-3), the 
liu and antimony oxi<les are washed with acidified water, heated 
10 blight redness, and weighed. The antimony is then esUniated 
separately in another O’o gram of the sample hy ev,aporatjon with 
iiitnc* acid, moistening the residue with I c.c. of strong sodium 
hvdroxide solution, and heating, short of boiling, with 60 — 7.5 c.c. 
oi’ sodium monosulphide (I) Ido). From the solution obtained the 
antimony is then precipitated clcctrolytically (0*3 ampere. 1 volts) 
nl’ter first adding 20 c.c. of 20% potassium cyanide. The antimony 
is then removed from the plalinuiii gauze cylinder with nitric acid, 
and finally converted hy ignition into oxide. 

In presence of copper, flie joint oxidns of tin and antimony are 
fihtained pure as follows: O'.o Lrram of the alloy is heated with 
livdfovhloric acid and a. sufficiency of nitric acid, the liquid is 
evaporated to o c.c., and after adding .uO c.c. of nitric arid (D 1‘3) 
the whole is boiled until red fumes cease to he evolved. At short 
iiuervals a few grams of potassium chlorate are then added, and 
tlm whole is kept boiling W some twenty minutes. After adding 
tut equal volume of water and allowing to deposit, the mixed oxides 
are collected, waslied witli acidified water, itmiied, an<l weighed. 

L. Di- K. 

Aissay of Commercial VanadicAcid. OAiuiiEL Ciiesxeai* (dn». 
Chini. anal., 1913, 18, lii8— 111).— Moistmo and loss on ignition are 
ih'ttu-inined as usual; the latter is often negative. ^ anadic acid, 
'iiiva. iron manganese, calcium, and macriiesiuni are e^Ulnated by 
I'usiii'j; 1 L^ram of the product with 2 — 3 grams of sodium carbonate 
coiniiiiiiiip 10% of nitre. On boiling with water, vaiiadic acid, 
silica, and alumina pass into solulioii. wliilst the oxides of iron 
and m.angaiiese remain with the carbonates of calcium and mag- 
iiO'iiiiu. The insoliiblo matter is rodissolved in hydrochloric acid, 
an-l ili,. sohiiioti analysed a.-^ usual. Both the iron oxide obtained 
aiul tliebiltrate from tlic inaiTuesium contain traces of vanadium, 
iioui (, 'ran it niay be recovered hv tusioii as directed, and the 
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aqueous extract may then be united with the magnesium illtrat^ 
and the vanadium estimated colorimetrically with hydrogen ppj. 
oxide after concentration of the liquid and acidifying with nitric 
acid. 

The alkaline solution is acidified with nitric acid and evaporate,^ 
to dryness to render the silica insoluble. After treatment wjtii 
dilute nitric acid, the silica is collected and the filtrate heated wit], 
slight excess of ammonia. Tlie precipitate consists of aliiiiiii,;^ 
containing perhaps phosphoric or arsenic acid. After ignition and 
weighing, allowance is made for these acids, also for traens 
vanadic acid, which may have co-precipitated. To the filtrate from 
the alumina is added barium nitrate, which yields a precipitate 
containing after ignition 37'24®n of vanadic acid. Traces of v^nni]],, 
acid in the filtrate may be estimated colorimetrically. The 
must, however, be corrected for phosphoric acid and arsenic acid, 
which also form insoluble barium compounds. 

Sodium oxide is estimated by the Lawrence Smith method 
(fusion of 1 gram with 8 grams of calcium carbonate and 1 gram 
ammonium chloride; an extra addition of 3 grams of barium 
carbonate is recommended here). 

Arsenic and ]ihosphorus : 5 grams of tlic product are fused witli 
10 grams of sodium carbonate, the solution is acidified with hyrlro- 
chloric acid, and the arsenic acid reduced with sulphur dioxide, 
.After boilinsr, the arsenic is then prccipitfated as sulphide witi; 
hydrogen snljihide. Tlie fdtrate is evaporated with addition o: 
2 — ,3 c.c. of pure snlpliuric acid, and after dissolving in wafpr 
and adding a few grams of ammonium nitrate the phosphoric acid 
is precipitated by heating for two liours at 40® with an equal 
volume of molybdate solution. Tt must be remembered lint ?. 
portion of this phosphoric and arsenic acids may he containpd i- 
the alumina precipitate, and the remainder in the karium compound, 

T. nr j;. 

Relationship of Caeaiiim and Rubidium Salts to the Heavy 
Metals. "M. Waokx.aar (PhaYm. Wfphhhul 1913. 50. 273 230 _ 
The author recommends cresium cldoride for tlie mioroclicinics' 
detection of bisnmlh. cadmium, chromiuin, and zinc; and nihidin:: 
chloride for that of antimony, bismuth, aluminium, and chroniiin:, 

A,.T.T\'. 

Separation of Columbium and Tantalum by means of Potas? 
ium Chloride in Hydrofluoric Acid Solution. Esci. 
and PaI/U. AViszkr (Zfiiftch. <ivg^v\ ChfVi., 1913, 26. 157 — I'm- 
Thirty grams of the ore are decomposed bv melting with potai^'iun: 
pvrosulphate. The residue is boiled with water and freed from 
interfering metals. Of the purified acids. 5 — 10 grams arc takei; 
for the columbium estimation. Tin's is dissolved in a siiflif 
of hydrofiuoric acid, and mixed with an excess of saturated sn]i:tvr 
of potassium chloride. The deposit of potassium tantalum fliior:"' 
is collertcd, heated with sulphuric acid to drvness. and again 
with hydrofluoric arid and potassium cldoride. In both ca-'^e? tli- 
deposit is w.ashed with a cold solution of pota.ssium chloride Tlit 
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„i„,,ound is til*!'’ decomposed by means of sulphuric acid, the 
™ jtniic acid is first boiled with water containing hydrochloric acid, 
with ammonia, and finally weighed as pentoxlde. 

Tiic columhium contained in the filtrate is recovered as usual, 
,nv titaniuni present should lie estimated colorimetrically and 
!, Unwed for. L, de K. 

The Estimation of Acetylenic and Ethylenic Hydrocarbons 
in Mixtures of Gaseous Hydrocarbons. Pail I.ebilu: and 
A IlAMTENS {Cofttpf- rfind-, 1913, 156. .o57 — .hdO. Ci mpare this vol.. 
t .153^ — The authors advocate two uew reagents for use in gas 
aiialvsis, one to absorb acetylenic hydrocarbons, and the other to 
absorb the olefines. The first is a solution containing 25 grams of 
mercuric iodide and 30 grams of potassium iodide in 100 c.c. of 
walcr. When being used, a small fragment of pot.'is.siiim liydro.xide 
is introduced into the absorption tube. It is capable of absorbing 
tweuty times its volume of acetylene, a white |)recipitate being 
deposited. The olefines arc no more soluble in this reagent than 
in water. 

The second reagent is a 1% solution of vanadium pentoxide in 
I'ouceutrated sulphuric acid, or a 0"., solution 01 iiraiiyl sulphate 
in the same acid. Either of these solutions can be employed, and 
will take up one hundred aud fifty times tlieir volume of ethylene, 
whilst being without action on carbon monoxide. Tlie absorption 
is rapid, due to the presence of the catalyst. ^Y. 6. 

Betimation of Alcohol in Very Dilute Solutions by means of 
Permanganate. H. P. IIaueniuiij iiT (/eitsc/i. cm/. ' 191,3, 52, 

167—172). — Five c.c. of a fermented liquid (wine, beer, etc.), pre- 
viously diluted so as to contain a!.icut 0 2'',; of alcohol, are poured 
into a' ini.xture containing 100 c.c. of solution of potassium perman- 
caiiale (39 grams in -1 litres) and 40 c.c. of aqueous sodium hydr- 
oxide HoO grams in 1 litre), which has been heated to boiling. 
After continuing the boiling for one minute. 100 c.c. of oxalic acid 
(?'' grams in 4' Hires) are added, followed by 40 c.c. of dilute 
mlphu-ic' acid (2:5), and the sohrtion is then titrated w'itb perman- 
ganate (,3 182 grams of potassium iiermungimatc per litre). The 
result = excess of oxalic acid (.4 c.c.). 

Meanwhile 5 c.c. of the liquid have been evaporated to dryness 
on the water-bath, and the residue dissolved iu a c.c. of a solution 
ef -uerose (1 gram iu 250 c.c, of w.ater!, ami the solution treated 
as before. Alliance is then, made for the reduction caused by the 
.sugar (28'05 c.c. permaugaiiate). and rlie result (/f c.c,) is deducted 
from .i. Multiplied bv'O'384. the number of lUg. of alcohol, and 
multiplied by 0'483. the number_ of cm. of alcohol coiitamed in 
The 5 c.c. operated on are obtained. 

The additioi of the sucrose improves the .iceuraey of rlie process. 

Traces of alcohol in a liquid containing organic matters im'st te 
first recovered bv distillation before apidyiug the pioccss. - 1 e 

sucrose ' .added to the distillate and allowed for. L. de Iv. 



ii. 350 


ABSTRACTS OF CHEMIOAB PAPERS 


Potassium PeTmanganate in the Quantitative Estimatio^i of 
Some Organic Compounds. C. M. Pence (/. hvl. Eng. ( 
1913, 5, 218 — 220). — Tocher’s method for the estimation of pliPimi 
(A., 1901, ii, ,353; compare also Oonath and Dilz, A., 1900, i, ipp, 
is open to the objection that tlic manganese dio.vide formed in tie 
o.vidatinn with alkaline permanganate is not readily rcclncrcl in 
the subsequent operations. The method is modified as folio a s 
25 c.c. of the phenol solution (O't gram per litre) are adrlnl u, 
50 c.c. of T/ 10-permanganate and 3 -4 grams of sodium hyd j oten 
carhonatc contained in a 500 c.c. glass-stoppcrcd conical flask, 
is boiled for five to ten minutes (with stopper removed), cooVti t, 
60°. acidified with dilute snlphurio acid, and .after keeping for i,vo 
minutes cooled to room temperature. The solution is diluted, r i, 
of ooei potassium iodide added, and the liberated iodine tifrals,) 
with .T/lO-thiosulph-ate in order to determine the excess of peniian. 
ganate. The phenol is oxidised to carbon dioxide. 

Pyrogallol, catechol, resorcinol, qtiinol, salicylic acid, and :-a!ol 
mav be estimated similarly, but the cresols and benzoic acid rio 
not give satisfactory results. T. S. 1'. 


The Quantitative Estimation of the Oxidation Products of 
Cholesterol. Isaac I.ifschitz illiiKhnn. Zntsth.. 1913, 48, 

373 417),. A method is described by moans of which oxyciiole 

sterol can he estimated in the nnsaponitiable products olitaiiied 
from tissues and other sources. Tliis substance gives a cdlour 
reaction with a mi.xturp of arctic and sulphuric acids, wliicli i< 
readily converted into a pure green colour by the addition of a 
few drops of 5 V, ferric chlori'le solution in acetic acid. Solid ions 
obtained in this way give a spectrum witli a well defined biiml in 
the red. the breadth of whicli is proportional to the ninmint ai 
oxvcliolestcrol in the solution. 'rhree methods of sjiectroscojiii’ 
estimation, hv means of this band, arc described, namely, (n) liy ,i 
dilution method, in which the solution with unknown ainoiiid of 
oxycholestcrol is diluted until it gives the s,ame spectnim as a 
standard solution ; (5) by alleration of the depth of layer of tlit 
solution used for absorption, until the s)ieolruiii is the same a.s thu l; 
a standard solution. This is the most accurate met hod,, ami an luslni. 
meiit constructeil hv Zeiss, with speci.allv made vessels for aln-ria: 
tlie depth of the fluids, the absorption spectra of which are to he 
investigated, are described and .figured iii the text: (c) by asrertaiii- 
ing the dilution of the fluid necessary to produce the disappeamiicc 
of the band. As the esters of oxycholesterol do not give the coirnir 
reaction, it is po.=sil)le to estimate these by doterniining the aiiKuii.t 
of oxycholesterol present before and after hydrolysis. A meirol 
is idveu for nrepiaring oxveholesterol for standard solnticuu. ni 
Avliich cfiolesterol in acetic acid solution is oxidised hv htiizui. 
peroxide. Other oxidation jirralucts of acid character are ohmuioi 
at I he s.anie time, of which a preliminary account is given by lb 
author. The actual methods ol carrying out the oxych' .h-UU' 
estim.ations are given in full detail. ? ^ 
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InflueDOe of Ammoniuiu Sulphate in the Polarimeti-ic Bati 
of Lactoae. (1. .Jaiissos-1!l<jiim iXulturl, phiimil Chnu,. 
?9i;i 83 , 441 -443). — I'lie presence of ainmoniuni sulpiiatc in such 
innitity as is used in the preparation of milk for pohirimelric 
'^scrvation is shown to diminish the rotatory power o{ lactose very 
A correction of 0'1% is to bo applied when the amount 
of 'lactose is from 4 to 6%. E, F. A. 

Detection of Invert Sugar by means of /f-Naphthol. Fuanz 
'\f lATTSKSCHEin (6'A«/n. Zeit., 191-3, 37, .321).- 'I'hc te-t proposed 
IbikikIs on the fact that commercial inwert sugar contains traces 
of fiu'furaldehyde compounds, which yield a r«l coloration witli 
coin’cntrated sulphuric acid and /3-uaplithol. For I he detection of 
invert sugar in honey, 20 grams of the sample are ruhhed down 
in j nioitar with successive (juantities of ether, the ethereal solu- 
tions are filtered, a small crystal of j6-naplithol is added to the 
liltrnte. and the ether is allowed to evaporate at the ordinary 
tomperature. The residue is then treated with 5 o.c. of 88 — 90% 
ipljttric acid. Natural honey yields a dirty yellow coloration, a 
fniiil pink tint being observed in many case-, hut if invert sugar is 
ore=cnt a distinct red or bluish-violet coloration develops within 
thirtv minutes. The test will readily detect the presence of .5% of 
invert sugar in honey. TV'. P. S. 


The Soluble Nitrogenous Substancea as a Factor for 
Valuing Flour. Eto. Kofssr.ct.t and Jl Aniici: Sieiot (Compt. nmi.. 

191, ’I. 156 , 723 725). — Tlie- author? havi^ ‘•lererrniiied the total 

iiitroi;i?u. and the* nitrogen in an a'lucous extract of a number of 

Boui's. and find that the ratio. nitio.cii ^ ^ useful 

’ soluble nitrogen 

iiiilicatinn as to the value oJ the Hour for hroad-rnaking. In good 
Hours the mean value of the ratio is o'T'j; and if the value falls 
below 5'20 it is generally a sign of an unsatisfactory flour. This 
ratio has been found useful in the ea?e of flours which, front 
ordinary analvscs, appeared to be of the same value for^bread- 
itiaking' although differing in actual practice. W. G. 


Estimation of Solid Fatty Acids by Hehner and^^Mitchell’s 
Method Alfrkp Heidcscitk.^ aud A. Hckokk CKom., 

'.‘Jld. 19, AS7--89).--This nietliud (A.. 1897. ii. l‘ 89') was found to 
vield trustworthy results in the case of stearic acid, and also with 
palmitic acid and myristic acid, alcohol saturated with the. respec- 
tive acids beiiiit eiiiploved in tlie hmi two iiisiaue^s. The results 
foiuiil for palmitic acid are. however, too hidi if more than 
I'T) rtram of the acid is taken for the esrimation. Whilst the 
jupseiuT of acids which arc readily soluble in alcohol doc> not 
iutcifeic wilh the estimation, it is essential thiil the particular 
acid iimlcr oxaminat inn slunild not be mixed wilh otheu ^ 

nuiy -lit'htly solulde- in alcoliol, ‘ • 


Microchemical Analysis of Plants. III. Detection Cin- 
namic • Acid, Especially in Resins. Iinmxnn (/•<«?*'"■• 

Ztulr. ’913, 54, 133— 136).— The micro-subliuiaUon te^t described 
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previously by the author (A., 1912, ii, 104) affords a simple uisaQs 
of detecting and identifying cinnamic acid. When benzoic add is 
also present in the substance under examination the sublimale win 
contain both acids, bub it will usually be found that the benzoin 
acid sublimes before the cinnamic acid; if the sublimate is exposed 
to the atinospliere for a few days, the benzoic acid will volatilise 
completely. Cinnamic esters also yield a crystalline sublimate. 
cinnamic acid may be distinguished from benzoic acid by several 
reactions, particularly that with bromine; by exposing the sub 
limate to bromine vapour, the cinnamic acid forms brownish-yoliow 
droplets, and eventually yields crystals of dibromocinnamic acid 
Under sirnilar treatment benzoic acid remains colourless, but tbe 
crystals dissolved partially. W. ?, 

Estimation of Fat in Poods with Special Reference to 
Extraction with Trichloroethylene. R, Neumann {Londv-. 
V&rmchR-f^fat., 1913. 79-80, 701— 73C).— Kat can be estimated in all 
kinds of food by extracting with trichloroethylene; the usual 
shaking apparatus* is employed. Ether dissolves non-fatty substances 
which are not extracted by shaking for a short time with trirhloro- 
ethylene. This solvent has the advantages that the substance to ho. 
extracted need not be dried, and that it is not inflammable. 

The disadvantages are the decomposition of triehloroetliylc'ne bv 
light; it can onlv be used in diffused light, and must be kept in 
darkness. Owing to its cliaracteristic taste, its removal with ^ 
pipette is unpleasant, although not injurious to health, An auto- 
matic apparatus is desirable. N. H. J. 

Lecithin Preparations and the Estimation of Lecithin, 
Robert Cohn {Z^.iteck. ojfentl. Ch^tni . 1913, 19, 54 — 32), — Apart from 
pure lecithin, there are now on the market preparations, such a> 
pills, tablets, powders, foods, etc., stated to contain definite amounts 
of lecithin; examination of these preparations shows that in a 
number of cases the proportion of looithin present falls short of the 
amount guaranteed. The following method is recommended for 
the estim,ation of lecithin, and consists essentially of the e.'ttractioij 
of the lecithin, the purification of the latter, and the estimation o! 
the amount of phosphorus present. From I to 2 grams of a lecithin 
preparation, or from 5 to 20 grams of a food, are extracted viti 
cold alcohol for some hours, then boiled twice for two hour? with 
successive quantitie.s of alcohol, and finally extracted for two hour? 
with boiling chloroform. The alcoholic and chloroform solution? 
are evaporated, and the residue is boiled for two hours with chlom 
form, which dissolves the lecithin, whilst free phosphoric acid ami 
slvcero plu’splioric acid remain insoluble. The rliloroforin sidulici; 
is'then filtered and evaporated. For the estimation of the phos- 
phorus, this residue rriav he oxidised by heating with a ini.xture oi 
sulphuric and nitric acids, or ignited in the jiresence of niagueshim 
oxide or of a mixture of sodium carbonate and pot;k“?nni: 
nitrate; the resulting phosphoric acid is then precipitated a; 
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ajiiMOuium magnesium phosphate, and weighed as magnesium 
,,.rophosphate. These methods yield equally trustworthy results. 
!-|,e quantity of phosphoric oxide found is itiullijiliecl by U'Sb 

m-e lecithin. In the case of preparations which have been kept 
for^a long time, or which have been maintained at a high tempera- 
{J,ie during manufacture, the above-mentioned method of extrac- 
q,i,i will not suffice to obtain all the lecithin in solution, and the 
alcohol extraction must be prolonged until the substance ceases to 
^-leld alcohol-soluble phosphorus compounds. W. P, S. 

Detection of Preservatives in Fats (Butter, Margarine, 
Lard). E- Voi.lhask [Cfir.m. Zht., 191:j, 37, -Fifty grams of 
(Ije fat are .shaken with 100 c.c. of boiling water, two drops of 15% 
sodium hydroxide solution, and about 10 grams of solid paraffin. 
Xlie mixture is tlien cooleil, llie aqueous layer is separated, and 
I'llured. A portion of the filtrate is used tor the detection of fonn- 
aldelivde and sulplmrous acid, the usual tests being employed. The 
loinanider of the filtrate is now lioiled after the addition of 
iiliiiniiiiuin hydroxide, tlien cooled, and filtered. Separate portions 
of this filtrate are tested for the presence of salicylic acid, benzoic 
arid, fluorides, boric acid, and chlorates. IV. P, S, 


Estimation of Coumarin in Melitolus vulgaris and Officinalus. 
biiSST (.IIJUUMAYFR {Zr-itscfi. umd, CAc///., ll'lfl, 17'1— l!)l). — Ten grams 
of the air-dried ground sample are extracted with ether in an 
c.xtraction apparatus, and the ether is then evaporated in a 500 c.c. 
llask. The residue is submitted to distillation after introducing 
300 c.c. of calcium chloride solution (1 kilo, in 3 litres) until the 
mass shows signs of solidifying. The heat should be regulated so 
that the operation lasts fully an hour. 

The distillate is diluted to a. delluite mark, and then filtered. An 
filiquot part is taken for tlie estimation of the couinaxiu by titra- 
tion with permanganate, , . , 

The neutral sohuion is mixed witli zinc suiphate solmuin, liieii 
with standard permanganate, and boiled on an asbestos plate for 
ton minutes. When cold, the solutioii is passed through an asbestos 
filter, and the. precipitate waslieid witli water. The excess of per- 
'iiaiiganate is then found by titrating in the usual manner with 
oxiiHc acid, etc. 

The litre of the permanganate is best verilied by a elieck expeii- 
nieiit with pure coumarin, 


Miscibility Curves for the Estimation of Dissolved Sub- 
stances ; Camphorated Alcohol, llnxiu Hosskt (.fiin. Chv„. mm!.. 
1913 18 43 -56).— When a canipliorated alcohol of iinkiiown 

strength has to be tested for content in camphor and alcoholic 
strength, two experiments are made, one svuli nitrobenzene and 
ancither with essence of turpontine. Xitrobenzciie '■er\ seiisi i\c 
to alcoholic strength; turpentine very sensitive to amount ot 
camphov. l‘he critical temperalure of mixing is utwei imiiei wl 
the nsi ■ orecautions in the apparatus of Tajuise, and by consulting 
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the curves in the original paper the strengfeh of the sample inny 
readily ascertained. L- or. 

Reactions of the Digitalis Glucosides. Digitonin. C. hi;i. 

{rhtirm. Zenir.-L, 1913,54,217—221). — The iollowing three rtM<tioii^ 
may be employed for the identification of digitonin. Small c|U;„nj 
tics of animoniiiin vanadate, sodium tungstate, and potassiuiu 
are pbreed on separate microscope slides, a small quantity ui di;;). 
toniii is added to each, together with a drop of glacial acetir atij, 
and the mixtures .arc allowed to dry. The slide containinj^ 
vanadate exhibits a green colour after a few hours, but this 
is not due to the presence of the glucosLdo; the other mi.xluit'iJ 
not change in colour. Concentrated sulphuric acid is now a<lfle<l 
to the mixtures; a dark green coloration is obtained with tlie 
vanadate nuxlure, and, after moisture has been absorbed frem Oiji 
atmosphere, a faint violet coloration develops. The iodate mixture 
is coloured violet-black, and iodine is liberated. The tuhg?tau 
mixture remains unalteretl ; even when the temperature is l aised, 
the salt is not reduced, but the mixture becomes green or groeuiib 
black in colour, changes which arc due to the action of sulpliuric 
acid on the glucosidc. Aiiolher characteristic reaction in 

evaporating a drop of cobalt nitrate solution by the aid of a Ltentic 
lieat until a deep blue-coloured residue is obtaiiieii; a small tjUiniihv 
of digitonin and a drop of glacial acetic acid <are then atldcd. ;ii5d 
the mixture is exposed to the ntJiiospliere for about thirty iiouii:, 
\s'hen a mass of red crystals is obtained. In the case of rlii:u<jxiu, 
this test yields a moist green re,sidue. but no crystals form. 
tions of digitonin with several other reagents are described. 

w. r, 

Detection of Saponin. hEoi-or.D Uoskxjhalek .\ 'd. 

f.ienosirn.. 1913, 25, 131 — 158). — When supoioii is liydiolysol wiii. 
dilute acids an intermediate product is obtained, in which tie 
sapogeuin is still combined with a qtiantity of sugar; this {irodui*. 
termed prosapogenin. yields an orange-red coloration with ciUiceii- 
tinted sulphuric acid, the colour changing gradually to ini iui'i 
then la violet. When shaken with an alkali solution. prosapugtm;ii 
yields a persistent froth. The liquid under exafriiiiatioii is tualM 
witli l''a':o of hydrochloric acid, filtered if neci'ssary, and then }[< atoa 
on a boiling water-bath until the mixture ceases to froth ubi; 
shaken. The mixture is now cooled slightly, shaken with ctb. 
acetate, the latter then separated, washed with water, and eva]iL‘! 
ated to dryness. Should the ethyl acetate solution be dark in luiour 
it may be treated with animal charcoal before eva]ioratini! llie 
residue is then tested with sulphuric acid and witli alkali snlutiun 
as described, in the case of beer, it is necessary’ to h(“at iho 
with its own volume of 95';,, alcohol until a llocculent prccipiiaie 
separates; this is removed by filtration, and the filtrate then hyaro- 
lysed aud tested; or the beer may be evajiorated and tlic 
extraclt'tl with 70% alcohol. Methods which depend on tin liatno- 
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1.. ., .ictioL of saponiu (A., 1912, ii, 819_) are not alwajs trustworthy, 

ilwiii" to tl>'> certain saijoiiins are devoid of tliis property. ’ 

W, P. S. 

i Detection of] Antipyrine in Toxicological Analysis. (;, Dklce 
LisiiKii and H. \V. WivFKR I91:j, 38, PT- ‘j«i. -.yntipyiiMe 

11. . 1 V l,e isolated from viscera, etc., hy iiieaus of the ,<tas Otto process, 
Ihe liest final oxtraefion medium being chloroform in the presence 
oi ammonia. 

Tho residue is then treated with o c.c. of Htcoiisina’s reagent and 
evaporated to dryness, when a beautiful rose-red colour is developed, 
ft must he remarked tliat amyl alcohol, and also undenatured spirit, 
sliould be entirely absent, as they also yield a faint pink colour. 

I’roin urine, the antipyrine may be also isolated by simply 
shaking with chloroform, prefereiilially in the presence of 
aiiiinouia, 

SteMisiiia's reagent is preparGi.1 by dissulviiig i grain of p-dimethyl- 
aiiiinobenzaldehydc in 100 c.c. of a solution of 5 c.c. of 25% liydro- 
['liloric acid in 100 c.c. of absolute alcohol. L. be K. 

Estimation of Morphine in Opium and its Preparations. 
O.umiKL OuKin.N {J. l‘Uarn». Chim., [viij. 7, 162— Seven 

iiiid adialf grams of opium, dried at are ini.wd with 3 grams 
oi finely powdered lime and 3'i c.c. uf water to form a homogeneous 
liuid. which is placed in a 125 c.c. liask, u.diig -15 c.c. of water in 
sevt'ial porLioub to wash ilic moriar and pestle Ufied in making tho 
niixlure. After remaining two Lours wiili occasional agitation, the 
mi.\ture is filtered, and 52 c.c. of the filtrate ( = 5 gra-ms of opium) 
piacod in a 110 — 120 c.c. llask with 5 c.c. of acetone and 1 gram 
of amniur.iuni chloride. Alter tlie latter has dissolved, the liquid 
is set aside for twenty-four hour*, and the morphine which has then 
crystallised out is separated by tiltracion and wa.?hed first with 
water and then with acetone, bolh solvent? having been first satur- 
atfd with morphine. 

Ik the case of upiuni e.xlraet, 3 grams arc dissolved in 75 grams 
of water and mLved with 3 grams of liii:e. Alter two hours 65 grams 
(.11 rh(' tllrratc 2'r> i:ram> of cxiracti arc treated as dc.Tcribcd 
above. For huidanuiti (_tincture ul opiuini 75 grains are evaporated 
to dr’.'iiess at 100’-. and llie ro.'idue dis-sulved a* far as possible in 
7.'i e.e, of water, mixed with 3 <:rajn> of lime, and after two hours 
32 (• ('. (-50 jrrams of laudaiuun) are treated as described above. 

T. A, n. 

Estimation of / Tyrosine in Proteins. Kmii. Ai!L)ekii.^ldkn and 
Ibo.Nw.s Puens {Z^Alifch. <wl. ^ l‘.*l->, 83. IGd — 173), — See 
Oiis vol, i, •109. 

Nephelometry in the Study of Proteases. 11, 1 'hilip A. 
KmiKR (./. .hn^.r. Ch^.m. Soc.. 1913. 35, 290 -29*_').— In an ourlier 
I'ajier fj his vol.. ii. 2G(M a melluHl lias been ileM'ribod for studying 
pii)tf‘;;<t's and nucleases by precipiiatiiij: the substrate as a siispen- 
Miid iiy iiieai ,f a siufablc reagent, and eslimatiug the amount of 
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suspended matter with the nephelometer. It is now showi: that 
the nephelometer can be used for investigating the digestion oi 
casein when a 3% solution of sulphosalicylic acid is used as precipj. 
tant. This reagent does not precipitate amino-acids, peptides, 
peptones, or urinary constituents under the conditions obsewt'd in 
the experiments. The nephelometric constant {k) for casein wit], 
this precipitant is 0‘20. E. G, 

Arnold’s Nitroprueside Reaction in Urine. Vinzenz 
[ZeiUch. phi/siol. Ckem.y 1913, 83, 304 — 314. Compare A., llJii', 
115^_The violet coloration formed when a drop of 4% sodiutij 
nitroprusside solution, followed by alkali, is added to uriue is 
duced, not only after taking meat or beef tea, but also, altlioucrt 
relatively faintly, after taking pure carbohydrate or protein fooi, 
The intensity of the reaction increases when the foods are triken iu 
a prepared form so as to increase their digestibility. Beef tea causes 
the most marked reaction, which must accordingly he due to 
stimulating substances present among the substances in meat^ to 
which it owes its flavour. The better flavoured the meat, the more 
intense is the violet reaction, which is entirely dependent on the 
intensity of the stimulus received. In cases of illness the reaclioii 
is entirely absent, but return.s again during convalescence, 

The chemical clianges in the living cell receive a marked stimulus 
from the exciting substances in foods, particularly in meat, In a 
case of diabetes, wlmn sufficient beef tea was administered with 
bread, so that a marked violet reaction in the urine was prolonged 
for two hours, no sugar was excreted. So long as the stimulus 
lasted the organs were able to utilise the sugar in the body. 

The violet nitroprusside reaction is not confused with Weyl':; 
creatinine reaction if only a single drop is added at first, and after 
waiting a few minutes when tlie violet colour has disappeared, mon^ 
nitroprusside is added. E. F.A, 

Estimation of Colloids in EfQuents. Paui. iUniiksu {ZM. 
Ch-.iH. Ltd. Kolloith, 1913, 12. 45— iCi).— A iijothod of e^Iimatlrlg ttu; 
colloidal substances in factory effluents is described, wliich depeiiih 
on the adsorption of dyes by the coagulated colloids. To 50 or 
100 c.c. of the effluent,' 1 c.o. of a 1°; solution of aniline-blue i; 
added, and the liquid evaporated to syrupy consistency on the ^\ate^ 
bath. Tire coloured residue is then c.xlracted with hot water, and 
after filtration the amount of luiadsorbed aniline-blue is estimated 
colorimetrically. S. M. D, 

A Rapid Method of Determining the Quality of Drinking 
Waters, B. Uali.i- Valkhio and M. Bouxam* { O . ntr . huht 
1913, ii, 36, 5G7 — 573). — The use of Oldekop’s neutral-red agar is 
recommended for the detection of contamination of the water by 
urea bacteria and especially Bad. coll. This is indicated by the 
appearajice of fluorescence and the production of a canary-} ello'' 
colour when small quantities of the water to be tested are carried 
into slope tubes of the medium. H- B- 
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Eefraotive Index of Substances at their Critical Tempera 
turea. Kdmo.vu van PusKa. (I'hysikal. Zeitxh., 11)13, 14 30 -)_; 3 o. 5 \ 
,^According to Smitli (A, 1913, ii, 1013), the calculated refractive 
of a large nuitiher oi substances is equal to I'lofi 
critical temperature. Tlic author finds that tlie calculated values 
lor aniline, carbon disulphide, and water are 1 164, T189, and T102 
respectively. The divergent values obtained for the last two sut 
itances indicate that anomalous refraction at the critical point is 
not confined to aromatic substances or halogen componudl " The 
calculated value for ethyl ether is 1'121, which agrees with the 
result obtained oxporinientally by Galitzin and Wilip (A., 1900, ii, 
•161). H. M, D. 

Eefraotion and Dispersion of Gaseous Compounds and the 
Cause of the Divergence from Additive Relations. Ci.ive 
CUIHBEIITSON {1‘hiL Mug., 1913, [vi], 25, 392— 604).— The deviations 
iroiii the additive rule wliidi are exhibited by gaseous compounds 
have been submitted to exainiiuition. 

Ill the case of hydrogen chloride, bromide, iodide and sulphide, 
aiici sulphur dioxide, tlie refraelivity of the compound is less tlian 
tlie sum of the refractivilies of its conslirueiits, whilst the dispersive 
power of the compound lies i)et\veen tliose of the constituents. 

On the other hand, the refractivity of nitrous oxide, nitric oxide, 
ammonia, and ozone is greater than the sum of the refractivities 
(if the constituents, and the dispersivity is greater than that of 
either of tile constituents. 

Ill caiinexioii with tlie.se relationships, it is poinred out that the 
sjiectra of chlorine, bromine, iodine, and sulphur, which occur in 
rhp tirst group, show strong absorption b;uids in the violet and 
lilira-violet regions which disappear in the compound; whereas 
nitrous oxide, nitric oxide, and ozone slmw absorption bands in the 
ultra-violet which are not present in the spectra of the elemeuts. 

Ill explanation of these facts, it is .suggested that the refractivitv 
of a gc^seous clement (excluding those which consist of monatomic 
molecules) or compound consists of two parts, which are distin- 
tmishod as atomic and interatomic. The atomic refractivitv is due 
to vibrations which are governed by forces resident in the atom, 
and may be as.mimed to remain nearly constant. The refractivitv 
due to this mode of vibration is rougliU* SO to yO'b of the total 
reiractivily measured in tlie visible region of the spectrum. The 
absorption connected with it. is that- which lies in the Schumann 
region. The interatomic refractivitv is tlie result of the existence 
of free periods in the visible or nclghb-oiiring portions of the 
spectrum, and is due to forces which liave their seat in more than 
cue atom of the molecule. The absorption connected with these 
\’ibration§ is thiit observed in the spectrum of these regions. The 

VOL. UY. ;■ -2 4- 
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interatomic refractWity of an atom varies according to ti;e 
w ith which it ia combined and with the nature of the linking 
The chan»eb in refraction, dispersion, and absorption which r.ccu, 
when two efements combine together, are due to the disa[)pc:,ri,urj 
of the interatomic refractivity and the appearance of new inter. 

atomic frequencies. • , , , 

The relations existing between the compounds exanuned ari l tne 
constituent elements are shown to be in accord with this hypotliesis, 

H. M. J), 

Refraction and Dispersion of the Halogens, Haogen 
Acids Ozone, Steam. Oxides of Nitrogen and Ammonia, 
Clive Cithbehtsos and (Mrs.) Mauiie CfTHmiiiTsoN (/7»/, 

1913 1 “’IS 1 26). — It is well known that the retractivitr oj 

simple" gas’eous compounds is not in agreement with the additive 
law. and these measurements have been made in order to tbroiv 
livht on the cause of the anomalous behaviour. An account oi 
the general results obtained, and of certain conclusions which have 
been drawn from them, has been published elsewhere (compare 

preceding abstract). . -n 

la moS, cases the refractivities have been measured with reicrttf.; 
to the green niercnrv line (,\d 461), and in order to correct h i tlie 
deviations from tlie ideal gas laws, the refractivitv (ji - 1) is rediice.i 
to the value wliich it would have if tlie density of the gas nr wii mi 
were equal to that of hydrogen (at 0° and (0 cin.) iiinlt!|iiicii t.v 
the molecular weight of the suhstaiice referred to that of hylugf!; 
If the density thus defined is H, and the dcnsilv of the .siil stums 
at 0° and 76 cm. is d, then the corrected refractivity is representco 

^Ewept\vhere otherwise stated, the following values^rcfcrj,- 
A 5461: chlorine, 0000784; bromine (.\6438), OOOlloi : louiiif 
(A 643S), 0'00210; hvdrogen chloride, 0-000448; hydrogen bremult 
O'OOOeio; hydrogen' iodide, 0 0009258; water vapour, O OOO.c.,: 
ozone, 0'0t}052; ammonia, 0'0003786; nitric oxide, O-UOlhU); 

nitrous oxide, O'OOOolOO. ^ i ,i f\- 

From the values of the refraction at other wave-lon-iliN the 
authors have also obtained numbers representing^ the di^persi-Mi o: 
the various substances. In general, the dispersion c:ui bo 
seated quite satisfactorily by a formula of the SellmeyeMvre,^^ 

Some Liquid Mixtures Specially Suitable for the Observa 
tiou of Christiansen's Phenomenon. Fi iix.ixn Ummu 
{Compl. rend., 1913, 156, 772-771). -The author has foiiicl «i m 
mi.xtures of two liquids which e.xliibit Christiunson s ,i1.c:hc. ms - 
(compare Ann. Piipr. C'l-n, 1884, 23 , -98). .ami uluch .im. 
to prepare and work with than his mixtures of a liqiiu ami .. 

One is prepared by the addition of lu gr.ims ol eihvi at-eui;' 'a- 
10 grams of water to 50 grams of a saturateil aqueous ' 

sodium chloride. This mixture is very sensitive n heat, 
hand sufficing to modify the shadow colours. Another mm 
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preiJared from a solution of 25 grams of sodium bromide in 35 grams 
„[ water by adding propyl alcohol drop by drop until the required 
gjects are obtained. In repose the surface of separation of the 
liquids in these mixtures shows beautiful iridescences. (}, 

A Modified Hiifner Spectrophotometer, Uichakii vox Zeyxek: 
(UiMh. physiol. C/mn., 1913, 84. 207-212).— Certain alteiatioiie iu 
the Hiifner spectrophotometer are described in detail and figured. 
They have the object of simplifying and facilitating the use of the 

instrument. • E p a. 

Coloured Bunsen Flames. Er.xst Decksi.v.xx ami H. Lixdxek 
(Ziitedi. physikal. Vhtm., 1913, 82, G il— 656).— A description is civen 
ot a modification of the apparatus of Beckmann and Waeiiliii-'’(A 
1910, ii, 1) for producing coloured Bunsen llames of coustaut 
intensity. The chief iinprovemont in the apparatus lies in the 
method by which a constant supply ot the salt solution is supplied 
to the rotating disk. This is achieved by allowing the liquid to 
How through a jet I'O mm. diameter from a reservoir of constant 
level, The intensity of light nieasiiremeiits of sodium chloride 
flames produced by means of this apparatus were made by means of 
a Konig-Martens-Grunbaum photometer. It is shown that flames 
of very constant intensity can be obtained in this way, and tliat 
the addition of other salts does not affect the intensity of the 
sodium flame as measured by the /l line. It is also shown that 
the distance between tlic vessel, in which the spray is produced, and 
the burner has an iiilluence on the intensity of the (lame. Various 
sodium salts were used in the e.vperiinents, and it was shown tliat 
the salts which contain oxygen give a somewlmt more intense flame 
than tlie others. The inleiisity ot the sodium (lame is [U'oportional 
to the square root of the coneemralion of the sohilion used (compare 
.Arrhenius, A., 1891, 015; Gouy, Aon. Chim. I'hyt , 1879, [v], 18, 6). 
Unsuccessful attenqits were made to produce a constant potassium 
flame. In general it is shown that tlie electrical coiiductivitv of 
sudiuiii flames is increased hy the addition of lithium salts. The 
addition of imagiiesium and calcium salts produces irregularities iu 
the conductivity which are due to tlie non-volatile nature ot the 
oxides of these metals. When these salts have been added, the 
conduction is unipolar and very considerable, and points to the 
existence of electrons. Quantitative aiialvsis shows that tlie com- 
position of the salt solution is the same in the flame as it is before 
the formation of the spray. J. F. S. 

Doppler Effect of the Series Lines of Oxygen. Hei.nkioh 
Wll.s.lR .Zai/ac/i., 1913, 14,3(13 31(1. Compare this vot.. ii, 

1(2). — Polemical against Stark (this voh. ii, 172). Iu support of the 
author's statement that the series lines G1 oxvqen do nor show the 
Doppler effect, curves are drawn which show the distribution of 
the light intensity for both longitudinal and transverse exposures. 
Although^ these records alTord no evidence of a Dopjiler effect, it 
is pointed out that this docs not prove its absence. If the effect 

2-t -2 
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does occur in Hie case of the series lines, it is, however, quite ceitain 
that the intensity of the displaced line is very small in comparis,,,, 
with that of the stationary line. -H- D. 

Spectroscopic Study of the Electric Brush Discharge in 
Water and Salt Solutions. lUiioi.i) Huitii (ffn/. Mag 

fvi] 25 461 475). — The cliaracter of the brush and capillarv dis- 

charo-e in water and aq\ieons solutions of lithium, sodium, 
and “calcium salts has been investigated The brusli rliscliarge «a, 
obtained by passing the current from a*large induction coil belv^•CL‘Jl 
'I ulatiiiuiu plate and an electrode constructed by sealing a plaluium 
wire into a glass tube, and fding off tlie protruding end o tlie wire 
quite Hush with the ghass. In order to obtain the capillary form 
of discharge, this electrode was replaced by a quartz tube terminating 
below in“a Hue capillary, the actual electrode consisting of i 
platinum wire or iilale siiiiponed in the upper wider portion oi the 

'^^UnLr^these comlitions of discharge, the author has found tlie 
series and secondary spectrum of hydrogen, the series and 
eleraeutary-line spectrum of oxygen, the spark lines ol platimun, 
and also the spectr.i of the metals coiitamed in the dissolved salts. 

The series speetruni oi liydrogen increases in intensity with 
increase in the cuiTent ilensity, whilst the secoiniary spectrum is 
relatively less intense at higher densities. In the ease of oxygen, 
the series spectrum is onlv ol.served at the higher current deiisities, 
whereas the elementary-line ^l)eclrum only appears with the feebler 

discharges. i i , 

The lines of the metal of the dissolved salt, wluoli are ol, sewed 
in the brush discharge, appear to vary in relative iiiteiisily with 
the salt, used and also with the current. In weak solutions tbese 
lines are destroyed when strong condensed discharges are pinsed 
between the electrodes. 11. il. 1). 

The Spectrum of the Univalent and of the Bivalent Helium 
Ion in the Canal Rays. Joh.vnses Stakk, .-t, Kischer, ami H. 
KiRSdin.iCM (Ann.Phi^ik. 1913, [iv], 40, 499-54I).-l-,on, ,l,.al,o 
magnetic and spectral ohservations on canal rays. Stark has pre 
vioSslv ilrawii the conclusion (A., 1911, ii,.678) th.at the .amm 
of tlie"^ series lines are positive ions. According to tins view it mrn 
also be expected that ions of the same element, winch carry ditiereut 
charj^es, will give rise to different spectra. /■ t • ri *i 

lu order to obtain information in support of this Uieuiy, tjio 
authors have investigated the Doppler effect for the lines iii tin 
canal-rav spectrum of helium. In regard to the clioice of hcbuai a, 
the element, to he invesligatcd, it is pointed out that Rinige and 
Ibaschen (A., 1,S9G, ii, 1| have already shown tnat llie liMiiai 
spectrum contains two distinct grouiis of hue senes wlina 
tliese author-s to sugge.st that heliuin consists ot two ytn-na 
elements. It seemed iiossible that these, two groups iniglit he am 
to helium ions carrying one and two charges rospeciiyely. , 

The experiments consisted in the photometric determination ol tlie 
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^|i=|ribution of the light intensity along the wave-lentirth scale for 
prions helium lines, observations being made in pure helium and in 
lipliiim admixed with oxygen or iodine vapour. In presence of 
tliese electro-negative gases, the iiitensitv maximum corresponding 
the displaced lines is very clearly developed, whereas in pure 
helium there is no sharp distinction between the intensity duo to 
the displaced and the undisplaced line. 

The observations lead to the conclusion that both singly and 
aouhly charged positive ions are present in the helium canal ravs; 

earners corresponding with the principal and the 
fvQ subsidiary series of doublets are the singly charged ions, whilst 
the principal and two suhsidiarv series of simple, lines are due to 
carriers which consist of doubly charged positive ions. The relation 
between the numbers of the two kinds of carriers depends on the 
conditions of the discharge, namely, on the pressure of tlic ^as, 
the magnitude of tlio cathode fall of potential, and the presence or 
;ih?oncc of an electro-negative gas. H, JF. D. 

The Wave-lengths of the Rays of Krypton. Hknui Buisson 
luul Oharlks Fabry iCompf.. rend, 19i:h 156, 045- 947).— The 
spcctiunn of krypton present.^ some very fine lines, and is therefore 
of Lwcat value, especially wh.en tlie iiihe is cooled in liquid air, for 
tlio observance of intert'erenee jibenomena of hnninous waves. The 
aiilliors have used it, roni])arincr tiie two intense lines in the sreen 
[iini vellow with tlie red line of cadmium, ii^ins: inierferences prn- 
bu'crl by thicknesses of '2, 5. ami loti inm. This com[)arisoii 

of tlie orders of interference orltained with cadmium and krypton 
dvps witli sreat precision tlie wave bMi^rhs of the krvpton Hues. 

' ' W. G. 

Measurements in the Magnesium Spectrum with Reference 
to the International Normals. Anpre.as Nackex {Zeit^ch. n-m. 
Phnfodf.m., 1919. 12. '>4- -6-1 Accurate wave-length measurements 
have been made in the arc and spark spectra of magnesium between 
A --'2630 and .\ — 5710. In s:enerrih the spark lines are found to be 
iniR’ii less sharp than those furnished by tlie arc. The data are 
(onipn’T'l with lli«»se obtaineil by previous observers. H. 51. T). 

Systems of Series [Lines] in the Spectra of Zinc, Cadmium, 
and Mercury. Krikokich Pascjikn iAn-i. Phmk\ 1919, [iv], 40, 
i.;ii2 Oik'ih Knrthor avirumeiirs are ])hI forward in support of the 
;:n!iioi's contiMilion that certain lines in the sj-iectra of ziiii'. cadmium, 
;iiul mcrciirv form mombers of series which have not been previously 

‘Iwci-ihcd (compare A., ii. ;>; 1911. ii, ^33). 11. 51. D. 

Spectral Investigation of the Arc Light between Carbons 
at Lq-w Pressures. Miciiki.e L\ IL>sa {Ann. 1913, [iv] 40, 

a 12- -.a.)(b.- -9’he changes in the arc light spectrum have been 
, when tlic jirossnrc (U' tlie snrronndiiig gaseous atmosphere 
;i'^ rp(lii'<-Vi, As (lie pressure lalls, the arc dis<'lmrgt‘ approximates 
i'n Its gc'cral ■’ ;racters to that llwin winch is assomaled with the 
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passage ot the current through ordinary discharge tubes. The 
transformation from the one form to the otlier is not accoinpanieii 
by any sudden changes in tlie electrical factors, althouglr tiie 
spectra obtained in the two conditions are appreciably different. 
The change in Ibe spectrum with gradually falling pressure woiiU 
seem to Ijidicatc tliat there are a number of distinct pliases in the 
transition from the normal arc to the normal low ])ressnre discliarje 

H. M. d: 


Tho Absorption of Light by Water Changed by the Pm. 
aence of Strongly Hydrated Salts, as Shown by the Radio- 
micrometer. New Evidence for the Solvate Theory ofSolution. 
J. S.sn Guv, K. *1. SoiiAEFFiiit, .ami Il.ARttY 0. Joses (Physikal. 

1913, 14, 27S--288; Amer. Clmit. J., 1913, 49, ■265—286. Compare 
A., 1912 ,' ii, 711).— The radiomicrometer described in the previous 
paijor lias been employed in tho investigation ot the absorption oi 
radiant energy by aqueous solutions of salts. The wave-length 
interval covered in the observations e.vtended from about \-700)i;r 

to A - 1 lOOpp. , • 1 -.1 

When the radiomicronielcr readings obtained witli an ar|uerjiii 
solution of a ceilain thichness are compared with those of a wafer 
laver, the thickness of which is arranged so that it is equal to that 
which would he given by the water in tlie solution, it. is found th,u 
the .absorption of radiant energy by the solution is very fre(jiirmly 
riuite different from the ubiorption produced by an equivalent tliict- 
ness of pure water. This is at any rate the case for solutions oi 
stroimlv hvdraled salts, such a.s calcium chloride, magnesium 
chloride, and aluminium sulph.ite. The data obtainetl in similar 
expei'inients with aqueous solutions of potassium chloride, ammon- 
ium chloride, and ammonium nitrate show, on the other liaiid. iiu 
appi-c.-iablc diilerence between the absorbing powers of the solutions 
aiill the layers of pure water, which are of equivalent thickness. 

It is supposed that the observations indicate that the, water wliioi 
outers into comhination with the. salts of the. fir.st grou]. luu a 
smaller capacitv for absorbing the incident radiation th.in wiupr 
whicii is in the free condition. The general results can therefere 
bo Interpreted quite satisfactorily in terms of the solvate tlicory, 

IncideutalK- it lias been found that the water absorption IisikI. 
are disi.laced' bv the dissoh-.-'d salt towards the region of vresifT 
wiivc-lenetli.s. ifie extent of (he displacement increasing with bn 
cnncentralioii of the solution. This effect is obtained independetilly 
of the hydrate-forming capacity of the dissolved salt. If. hi, P. 


The Absorption of the Ultra-violet by Ozone, 
Extremity of the Solar Spectrum. Gh.miles FAimv and Hbri 
Bi-ussox .,. 1 . „u l.. 1913, 156. 782- -785). .ietorminat™ o 
the vari.alioii of a, the coiislant of absorption for ozone, as dchnes 
bv the equation / = /,, wliere 7 ami f„ are the intensities ol 

tile li'dit before and after absorplioii, and i/ the tlnckiicss ni m 
nf piiim ease., us nroiie, .\ varying from 2300 to 3-100. The -aiaxinniiT- 
absorplK,,, takes place at A 2.5,50, is very high at tins point, 
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the absorption varies rapidly __be.tween A 2900 and 3300, the value 

p being given by logo = 17‘58 — 0’00564 A. From these results, 
^Qiiibined with measurements made on the amount of sun's light 
transmitted by the atmosphere, the authors draw the conclusion 
that the ozone content of the atmosphere, if evenly distributed, 
be equal to 0'6 c.c. per cub. metre of air. W. G. 

Absorption of the Ultra-violet Rays by Acetone. Jean 
I.[P i_>xKi and ViCTOK Henri {CompL rend., 1913, 156,881—886).— 
By photometric measurements of the spectrographs obtained from 
a condensed iron-cadmiurn spark, the light passing through either 
liu aqueous or an alcoholic solution of acetone or tlirough pure 
acetone, in layers of varying thickness, the authors have determined 
the values of the molecular constant of absorption, e, in the 
formula values of \ from 2144 to 3706. The results 

jliow fhat acetone, in solution or in the liquid state, possesses only 
"one absorption band in the ultra-violet, the maximum being at 
\ 270S foi' alcoholic solutions, and at A 2618 for aqueous solutions, 
there being no indication of the second band mentioned by Gelbke 
(tliis vol., ii, 8T)‘. The absorption curve, between A 2405 and 2981, 
ciiii he very exactly represented by the Kettcler-Helmholtz-Reiff- 
Drude formula, e = uA“/{(\- — + where a, and \m 

sre three constants. From calculation it is found that about one 
molecule in forty takes part in the absorpbion of the ultra-violet 
lijht by acetone. W. G. 

Applications of the Electron Conception of Positive and 
Negative Valencies. V. Absorption Spectra and Dynamic 
Fonnnlre of Chloro-, Bromo-, and lodo-benzene. H.s.rky S, 
Frv {ZeiUch. physikul. (Shew., 1013, 82 , 065 — 687. Compare A., 1911, 
i, 431 ; 1912, ii, 713). — The theory described in the previous papers 
is nppliod to the halogen mono-substitution products of benzene, 
(’hloro- and bromo-benzene, since they both exhibit seven absorption 
hands, arc stated to possess the same dynamic formula as benzene 
itself. Tlu> absorption spectra of these substances are discussed on 
the basis of the theory, and it is shown from the measurements of 
the absorption spectra (Baly, T., 1911, 99. 856; Purvis, T., 1911, 
99, 811) that the frequencies of the absorption bands of a sub- 
stance can be represented as a linear function of a series of even 
nuriibers, which represent the number of absorption changes 
('■ contraplex-diplex changes). The non-absorption of iodobenzene 
both in alcoholic solution and in thin layers of the pure substance 
is explained, in opposition to Purvis (T., 1912, 101, 1821), as due 
to the unsaturated nature of the iodine, which prevents the nucleus 
taking up the centric form. J- S. 

Ultraviolet Absorption Banda of the Reciprocal Linking 
of Carboia Atoin.s. .briuxsKs Stark. AVai.tkr Stecrino. Cokxelis 
■h All. and Pktku Tnrr [Jahrh. nadiookiiv. Ehkh'omk., lOl-L 10. 
h-';) -IT-tb--- -A Inrgo number of livdrocarbon? have been examined 
'■Villi roForoure to llieir behaviour towards ultra-violet- rays of short 
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wave-length. By means of a fluorspar spectrograj^h, it has beau 
possible to obtain satisfactory photographic records of the absorptio]^ 
spectrum as far as A = 185pp, and in this way the region covorei] 
by previous i)ivestigators has been considerably extended, 
hydrocarbons were examined in the form of vapour, the rays bcitiy 
caused to pass through a layer of constant thickness, whilst the 
pressure was reduced in a series of steps in order to obtain ih^ 
spectrum for different concentrations. Curves are plotted from 
the photographs, the pressure of tiie vapour and the wave-leiifft], 
being adopted as the co-ordinates. 

The experimental observations are interpreted in accordance with 
the view that the absorption of ultra-violet light is a specific projertv 
of the carbon atom. The seat of tlic absorption is supposeil to Va 
the valency electron, and the position of the absorption band is 
further supposed to depend on the linking witli Avhich the valencv 
electron in question is associated. 

The accumuhited data indicate that the Unkings C — U and C— (,' 
do not give rise to an absorption band at wave lengths greater tlian 
AlSo; bands are found in this region, however, in the case of tho 
linkings C— C and C=C. Hydrocarbons wliicli contain asyumu'tiT 
double or triple linkings give rise to two broad bands, and it mav 
therefore be supposed that the four or six valencies associated with 
the 0— C and C=C linkings respectively are ajiproxitiiatelv 
equivalent as regards tlieir ultra-violet absorption, and the haa4 
mav therefore be regarded as peculiar to the lining as a whole. 

The presence of two or more C~C or C'zziC linkings in 
molecule of a substance has an appreciable inflnenoe on the ]jo.dtioii 
as well as on the intensity of ihe alisorption, and the nature of 
these elTects is indicated i>y the curves obtained for iliffereut rlnsse- 
of livdrocarbons. 

Thr C--C Linklmj (Hexane, c/zcAdlexane, Camphane).— The diua 
for these hydrocarbons indicate that the C— (1 linking, whefliev 
in an aevclie or a cyclic compound, does noi give rise to selctlivp 
absor]iiion ;il.)ove Ai.®.’). Although the (‘hservatinns do iint 
a fullv developed band, it would a{)pear that ring fonrintiou '•aiuw< 
a shift towards the long-waved regum. 

'£h(: SinfjJr XoN-'';/r}ic C— C Unhi/uj (c'mButylcne. /3-Merliyl- 
iS-lnitylene, Hexvlene. Octylene). — Two absorption hands are 
evident, the first and less intense band having its head in the region 
\ 230 — A 205, aiul the second at about AlSO. Tim heads appear 
to shift according to the nature of the groups associated with ilia 
carbon atoms. 

Tv» IsohitffJ y<iii-r>id}C C=(- [.inknnfx {niallyl, Ceranioleiif'),— 
Two band.s arc also found in this case, the hcatls being .=:iluatC'l a; 
about the same j)ositions as those found for the single linking ilu’ 
intensity is, however, very much greater than tlnU associated wiii: 
the single linking. 

Tirn ^onpinntru Xon-f'^ichr ! luhi'.i^ of 

('/3-5rctlivlhTitadienp. ^y-Dijnethylhuladiimo, 6-Met ]lyl■A“y-]^on^^di^llf‘. 
A“5-Hexadierie). — Compared with t!u* single (' — linking, tfic ! * 
i)f the first baud is shifted to A 255- a2.';5. and Hint <•[ the 
to about A 210. TIjc .Hiift in boili cases i> alumt 20 to 3'' /qi.'.'m'i <"i; 
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tlie same timo the intensity of the bands, particularlv that of the 
frst, becomes very much greater. 

Si/>gle C C Linkitiff (Camphene, Bornylene, a-Pinenc) The 

grst band is not exhibrted On account of its small intensity its 
appearance would probably require greater pressures than those 
eeiploycd in the observations. The head of the second band is at 
^J01-Al98, that 13 to say the band is shifted towards greater 
(vave-lengths as a result of the polycyclic linking. 

Two or More Dissimiltir C — C LliilTngs (Limonene Svlvestrene 
c .nimethylfiilvene).-!,! limonene. and 

.vlve.hiene, the C— L linkings are isolated, and the head of the 
sKOiirl baud only is shown by the extinction curves. Its position 
is about A 18.5. In the case of a- and U-pliellandrene, both bands 
are clearly developed. The heads of the bauds of the a-compouiid 
are at A 258 and A 210, those of the l3-compound at A 228 aud 
X 198. In both compounds the C=C linkings are conjugated. The 
sliift resulting from the conjiig.ation is much more marked in the 
rase of o-pliellandrcnc, which contains the two linkings in the six-C 
ring, whilst the B-coinponnd has one linking outside the riiiv. 
Comiiared with the curves for limonene and svlvestrene, those for 
ihc two pliellaiidrenes show very cle.arly the effe'ct of coiij’iioation. 

Diiiietliylfulveue, which coiitaius ilircc Cr^C linkint-s.'e.xhibits 
ihrec well-developed broail bands with the heads at ,\370, A 258, 
,inii A 207 respectively. The middle band is the most intense." It 
is supposed that A 207 belongs to the seniicyclic C— C linking, the 
longer-waved bainl coiTes|jondiiig with this not havitur been 
.leveloped at the pressures emphiyed in tlie examination. The two 
other liaiids are iittribiited to the endo-cyclio Unkings, displacement 
towards greater wave-lengths having occurred to a very laroe extent 
lis a result of the douhle conjugation. “ ° 

The Hymmetrien! C=C JJiikiiiy (Ethylene).— Up to atmospheric 
pressure, ethylene shows only one band at about A 195, and this is 
resolved into a series of narrow bands. It is therefore quite different 
ill cliar,'icter from the short-waved hands attributed to the asym- 
iiielno C — C lliikiugs in the hydrocarbons investigated above. 
.Mtliougli only one band was found with ethylene, the authors 
cniisirler that the longer-waved band would be found at higher 
pi'f'.ssiircs. l.iqiiid ethylene was, in fact, found fo absorb iiltra- 
vinlcl 1 ays up to 2.85. 

flic alinve resiiUs siiow that the carbon valeucv associated witli 
111 asyinmetnc C— 0 linkimg, whether in a cvelio or an acvclic 
coiujiound, gives rise to two liroad bands in the ultra-violet region 
iihcvc .1 ISO. As compared with tlie po.sitioii of the bands due to a 
single C — linking, it ajijicars that tlie b.inds are displaced towards 
ITcnter wave lengtbs. and at the same time intensified, if the C— C 
or setni-cvclic. or if the linking is conjugated with 


rcfcri’ 


i.’coinl U: .(’ linking 


'u, jr. D. 


Ultra violet Absorption Bands of the Reciprocal Linking 
of Carbo'.i Atoms. If. Acetylene Linking. .Ioiianshs St.iek 
■>cil I’liTEii 1 , 1 , - (Jtihrl,. NifUnnktiv. KMtnhiik., 191:'., 10, 175—178. 
mnnpnre preroiiiig .ihsIr.Kil. -Tlic iiilliiciicc of the acetylene 
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linking on nltrA-violet absorption has been investigated in retcienct 
0 d ipropargyl and acetylene. The extinction curve tor diprop„,ji 
howftL ^wll-developed bands, the first of which has i s 
a r= 245, 1,1 and the second at A = 201pp. The second band is 
mudi deeper tlian the first. It is supposed th<it the two bands 
correspond with the pair which have been toimd to be charactmshc 
of the asvn, metric ethylene linking. The absorption curve rcr 
Acetylene exhibits a large number of narrow bands in the region 
fii „ L,.ond dioronarvyl band, the intensity of which invreases 
: as in the case of ethylene, the. 

nar OW bands are onlv obtained at comparatively high presnwi 

il l il is probably on this account that the less intense absorption 
band. 4FcU ivoull be expected at greater wave-lengtbs, ^has „ot, 
been actually observed. 

Ultra-violet Absorption Bands of the Reciprocal Linking 
of C^bon Atoms. HI. Benzene Linking, JoiiAxsr^ sr™ 
and P hr.TT iMrh. Kwlimktn-. KkHron’k. IHS. 10, 1,.'- los 
clparc preceding abslractl.-In addition to the narrow group o, 
ha ds be ween A = 270 and 230,i,<, the absorption yec rnra oi 
be zene shows a much more intense group o similar bands in tlio 
benzene sii _ jpo,,,,. Naphtbalene behaves m the same wav, 

r!^up:r^ ™w h^s; haiidl being fcnml in the region A. 2t0 
lo^A 90,UI in addition to the less intense group situated befivoo:, 
A-sTo and a = 2:10,i,i. Both the naphthalene hands are displace, 
?o;-arL the direction of greater wave-lengths relatively to tb 

0 ,cM,ex™e and A'-.cycMiexadicrP, 

on he other hand,' exhibit unresolved broad bands djffeniig ™i 
Xte V f L the groups of narrow bands shown by benzene a,,, I 

:L:srS:;is — So s sg 

the intensity of the absorption, particularly that of the tii.-t 

Imm'^hTtotalU- different chararter of the benzene 
eoinnired with those of eycMicxene and A' ■-c/efobexadie,.., 
eoSision is drawn that the benzene ring contains no neji, ,. 
ethvlene linkings. The relationships between 
of a specific kind, and this necessitates the assumption of ■ 

linkirts’. _ ^ nhservor] niolecn’'- 

„^!:::;;ro/be::::ea:;^:iJfUea.cniat.imithe^ 
that benzene contains tlirec normal This ^ 
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mutually affected by their close approximation (as in the case 
of conjugated ethylene linkings), and that the modified refractivity 
is practically equal to the refractivity of a normal ethylene linking. 

H. M. D. 

Absorption of Ethylbenzene in the Ultra-violet. (Ieoug 
\XYSyn‘li{^eUsch. wh'n. Photochem.., 1913, 12,33—53). -The ah^orptinn 
rnccti’um of ethylbenzene has been examined over the interval 
X.-r.'J300 to \-2750, observations being made on the vapour at 
temperatures between 20” and 80”, and on cthyl-alcoholic solutions 
containing from O'O” to 50;o o; etliyl benzene. ' In belli cases, the 
spectrum consists of a series of bands which are shaded off towarrls 
the red end of tire speclruin. Witli rise of temperature, the vapour 
bands broaden out towards the red end, but the short-waved edges 
of tlie bands are unaltered in position by cither change of tem- 
perature or of the thickness of the vapour column. In the case 
of the solution spectrum, on the other hand, it is found that the 
bands are displaced towards the red as the concentration is 
increased. 

On comparing the etliylbenzene spectrum with that of toluene, 
it is seen that the two are identical except for the fact that the 
former is displaced towards the ultraviolet to llie extent of Ow/k/.. 
The wavc-lengtli measurements in (he vapour spectrum indicate that 
this consists of ton series of bands, which can be represented by 
means of Deslandres' formula. In tbc solution spectra the undivided 
hands become more or less merged together, but even in this case 
it is found that the wave-length data indicate the existence of a 
flcfinite series. Tf. M. D. 

Absorption Spectra and Constitution of Benzene Deriv- 
atives. in. Phenols and Metboxy-. Aldehydo- and Nitro- 
phenols in Alkaline Solutions. Xicolai A. Valiaschko (J. Rusf:. 
l%8. Chm. 1013, 45, 100 — 230. ('ompare A., 1910, ii, 1015, 
and 1911, ii, 2). - -The author lias investigated the influence of 
sodium elhoxide on the absorption spectra in alcoholic solution of 
phenol (also in water witli sodium hydroxide), o-, ?»-, and p-mctlioxy- 
]ihenols, m-, and /j-hvdroxvbenzahlehydes, and o-, m-, and p-nitro- 
pheuols. 

With piiennl and the methoxvphenols, the spectrometric results 
sliow tliat replarcment of the hydroxvlic liv<lro!:en by sodium is 
not accomp.anied bv change in the structure or condition of the 
iiiolecnlos, altlioiigli (lie absorption spectra undergo iiitensificalloii 
and also displacement towards the red portion of the spectrum. 

The molecules of the isomeric hydroxvbeuzaldehydes and nitro- 
phenols exist as salts in the same condition as in the free state, 
and retain tlmir different peculiarities. In neutral solutions the 
ortlio-isomerides form equilibrated svstems of two forms of molecules, 
d’l the former being intense, and the latter weaker modifi- 
I’ations [lac. hv formation of the corresponding sodium 

phono.xhSc.'i, the a-form is sireagthened considerably, and the (^-fonu 
dightlv Ai • * Nisomcri'lcs alse) form cf|nilibrated mixtures, tin* 
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o-forra being here less, and the <|.-foTni more, developed than nit], 
the ortho-compounds; replacement of the hydroxyhc hydrogen tv 
sodium intensifies both forms, the equilibrium being displaef;) 
towards the (^.-modification. In neutral solution the para-isomendes 
exist ill the phenolic condition, and when sodium replaces the 
hvdroxylic hydrogen the <#.-foriu is considerably mteusilic.l, aiih 
there appears a weak a-forin, which may indeed be present, altiioii;|, 
ill-defined, in neutral solutions. The intensification which thus 
takes place in the form already existing in solution finds expiefsijn 
in increase of the region of absorption and its displacement toivarh 
the red end of the spectrum. 

The hearinc on these results of the views e.xprcssed by Baly, r„ci; 
and h[arsden°(T., 1910, 97 , 584) and by Hantasch and Voiet (a,^ 
1912, i, 151) is discussed. It- I’- 

Colour and Optical Activity. Kiinksto koxnonAiin (AaV, 
.She Ihnm. Jiyeulvm, 1913. 1 , 08 — ('.6).— Attempts to resolve nip,,, 
tvrosine and alkali-bliie-6B by selective fixation on wool and silk 
gave negative results. ^ 


Processes Operative in Solutions. XXVI. Disturbance of 
the Equilibrium in Solutions of Lievulose by Salts and by 
Noii-Eleotrolytes. K K. Waikkii i/Voc. /.'o//. .S'oe., 1913, -I, 88, 
■' Ui_..‘'.52). -If a soliition of hvvulose is heated and tlicii quickly 
coole.l to 25', it is finiini (hai llio optical rqlalory power i.s altcrej, 
but that it gradiiallv Tidiiriis lo tiie initial v.alne in nccrmlunct 
with the foviuula for' a nnimoleciilar reaction. The same tlnm- is 
observed if the Ijevnlose solution is cooled mid then rapiclly warnieh 
to V)'. This seems to show that the proportions in which tin- liv,. 
isodvnamic t'ornis are present in the equilihrium condition van 
coiisi.lerablv with the temperature. Evidence has been obtaiiio, 
that tiie change in rotatory ]>ower produced hv the aihhlniii ii 
ethvl alcohol is due to the 'same cause, this change boiiig apirra;. 
mately proportional to the amount of aleohol which is aihlfd t ' : 

fixed '((iiantitv of wafer. . , , 

On the a.ss'iimption that this is the cause ot the cliange in tiu’ 
rotatorv power, the author has iiivestigaleil the influem-c oi ocrtni, 
s-ills add iiomelectrolvtes on the rotatory power of an .'miicra? 
solution of la-vulose. 'Tlie results indicate that iiictliyl al,-, Iw, tn': 
its houiolngiics, methylal ami paracetaldehyde, favour (lie 
of olmvulo.sc. whereas ].hennl, sucrose. Icvnlosc itsell, ami so-liiiii. 
and potassium chloride appear to have tlie opp.i.sitc cfTod. In tr, 
case of the salts, it is suggest e.l iliat the observed change ill I'l'lliUil. 
mav be ill part due to the lormaiioii of comi.oumis witli the la vn « 


Magnetic Rotatory Polarisation of Liquid Nitroge 
Oxygen. J. ('iiaiiiukk iCoinpt. rtni.. 191.3, 156, H'Oo 
stm'iv of tlu- nngm-tic rotatorv power and (lie rotator 

’riio 10 rotation 
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1S° tlie iiiaguetic rotatory power is positive in both cases ami 
tlie values found are : for iiitrogen, ,,„ = 0 004i5; for ovycen 
„ =0'00782; and for carbon disulphide, -=0-012. The magnetic 
rotatory dispersion of ‘nitrogen varies inversely as the square of 
the wave-leugtli, and is very close to that of methvl chloride 
Oxygen has a feeble rotatory dispersion, and does not obey the 
law of inverse squares, the values found beino Jess than those 
cileiilated. The results obtained tor the lua.giietic rotatorv dis- 
persion are analogou.s to those obtained by Becquerel for caseous 
„it.ro,gen and oxygen (compare J. /Viy.dyiif, IggO, 9, 26.j j. \V. Vl. 


Energy Absorbed in Photochemical Reactions. Victok 
He.sui and Kk.ne Wt'K-ustii {C'omjd. r-wL, I'Jld, 156, 1012— lOlli) 

_ .The authors have measured the amount of eiiorey’ necessary for 
the photochemical decomiiosilion of a molecule ' in the ease of 
livilrogen peroxide and acetone, and also the miniimmi of euercy 
capable of provoking a luininoiis sensation in the eve, and in every 
case obtain values inferior to the ' quantum of energy - according 
to Einstein. They suggest that the energy nece.ssarv for the decoin- 
jiosition of a molecule might serve as a iiiea.-iire <d the decree of 
stability of the substance. q 


The Dissociation of Gaseous Compounds by Light ■ 
Gaseous Hydrogen Couipounds of the Chlorine and Oiygen 
Groups. Danikl Hkiitukloi- and HrxiiY GAunitciiox IComU. Tend., 
1313, 156, 889—892, Compare A., 1910, ii, COB).— A study of tho 
stability of the hydrogen compounds with the iiieinbers of these 
two groups of eleiiients towards light of dilTercnt wave-length. As 
la the case of decomposition by heal, it holds good that, in the same 
family of elements, the stabil'ify of the hydrogen compouiKls with 
respect to light decreases as the atomic weight increases. Substances 
wliich are only dissociated at liigli temperatures are simiiarlv only 
affected by the very rapid vibrations of the extreme ultra-violet 
light. Hydrogen chloride reqnire.s ultra-violet light (A<0‘2«) for 
flecompositioii, whieh even then is slow, wliiUt- under similar con- 
ditions hydrogen bromide is r.apidly and eomplc-tely decomposed. 
Hydrogen iodide is decomposed by blue and violet light. A similar 
relationship is fouml in the case of water vapour, hydrogen sulphide, 
selenide, and telluride. * ' \V. G. 


The Production of Light by Chemical Action. J. Herbert 
iVivoEXT and .1. .YIaih.ev (t'Ae/u, Aeui.s, IStlo. 107. 138). — The autliras 
pannot find any effect: on a photonrapliic plate of tlie following 
Reactions: Action of snljiiinric acid on zinc; action of hydrochloric 

t bcLil on sodium mctasilicate ; action of nitric acid on lead : hardening 
t jdaster-of-Paris ; electrolysis of water witli platinum electrodes, 
lieae ohservatious contradict those cl Alaiusehek and Xeimiug (A., 
9f2, ii, 116). and it is difficult to account lor tile positive effects 
btaineil bv tiiem. Experiments siiowed that the heat jirodiiced 
y chemical action tines not give the effect. Xo expcrimeiuai details 
re given. T. S. P. 
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Decomposition of Lactic Acid under tbe Influence of 
Sunlight Domenico Ganassisi (Oiem. ZetUr., Ul. , i, .j8j ; 

Farm. Chhn., 1912. 61 . 540-547).-Thc Author uphold, hi, 
statement that lactic acid decomposes into acelaldeliyde, pyruvic 
acid and carbon dioxide under the influence of sunlight aud air 
(Gio’rn. Fharm. Ckivi., 1910. 48 , 785). and e.-iplains ^ eubeig s contra, 
dictory conclusion (A., 1912, ii. 314) by the fact that t ie latter 
worker used sterilised solutions in hermetically sealed quartz vessels. 

J. c. \v, 

Quantitative Investigation of the Photochemical Trans 
formation of o-Nitrobenzaldehyde into o-Nitroaobenzoio Acid. 
FitiTZ Weigert aud LuowiG Kumheueu (tfer., 1913, 4b, 1201-1218), 
— Tlie transformation of o-nitrobenzaldebyde into c-mtrosobenzoit 
acid under the influence of light (coinpare Ciamician and Silbei, 
A 1901 i 390) is independent of air; it is a simple case oi isomeric 
change ’and may therefore he taken as a typical, specific light 
reaction. In order to study the process quantitatively, acetone had 
to be chosen as solvent, since the acid would be estenfied by alcohol, 
and is only sparinglv soluble in other media, A simple titration of 
the acid was found' to be untrustworthy even with fluorescein at 
Hewitts azo-dyes (A., 1908, li, 269) as indicators. Samples of the 
solution were therefore diluted with water and submitted to con. 
ductivity measurements, a curve having been obtained empiricallv, 
The solutions were exposed in glass troughs to the rays from a 
quartz mercury lamp (compare Weigert, A., 1909, i, 219), being 
protected from heat rays by a tank of running water, and as 
occasion required, filters of nitrosodimcthylamhne ni O OOlr 
solution and quinine sulpliate in 0'05% solution were interposed 
to cut off the violet and blue and ultra-violet light respectively. 
'I'he li»ht absorbed by the filters and by solutions of the two sub- 
stances was photometrically determined by Pohl and I’kisgshi-iii. 

Preliminary experiments sliowed that the same results were 
obtained under the s.ame conditions, tliat it was umieccssary to 
stir the solutions, and that the amount of transformation was piac- 
tically proportional to the time of illumination. In order to stiicli' 
tlie influence of the inlensity of the light, tlie lamp was stopped 
down so as to make the source of light approximate to a point, 
and the solutions were placed at such distances tliat tlie intensities 
were in' the ratio 4:2:1, and then illuminated for perioiis whifli 
varied as 1 : 2 : 4. It was found that sligiitly less transfoniiatioii 
liad occurred in the most remote vessel, thus showing tliat tiie 
Buusen-Roscoe law, that the same quantity of light produces tlie 
same clieiuical effect, is not quite admissible. .... 

In further experiments on the influence of the initial concen- 
tration of the solution, the li.gbt was filtered through the quinine 
sulphate or nitrosodimelliylaniline solutions, when, after alloi'ing 
for the amount of light, absorbed by these filters, it was tounii tlia 
the sum of the quantities of o-nitrosobenzoic acid formed was prac- 
ticallv equal to the amount produced, under otherwise siiqilar con- 
ditions, bv uufiltereJ light. lu the case of ultra-violet hg it, nc 
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effect is independent of the concentration, hut for violet light tlie 
jeed of transformation is, at first, proportional to ihe coiiceiitraticii. 
Jlic order of the reaction therefore changes witli the Itiud of licht 
so tliat no simple law can he deduced to express the imuititative 
course of the reaction. No proportion existed either between the 
speed of the reaction and the amount of light absorbed by the 
aldelivde, although they increased lii the same direction "With 
inix-wi light, the chief work is done in dilute solutions by tlie ultra- 
violet rays, and in concentrated solutions by tlie violet. 

Kailan (this vol., i, 51) has recently maile similar e.^iieriiiients 
but not with the same degree of reliuenient, and his results are 
criticised. j, q \V. 

Physico-chemical Studies on Photographic Developers, 
(Correction.) Nikolai Schilov and S, PtnoTuv (Zeiuch. Kkhru - 
1913, 19, 268).— llefejeiice is made to the paper by beubuer 
and Luther (A., 1912, i, 25'1), which confirins the conclusions of 
Scliiiov and Fedotov (A., 1912, i, 966), The authors correct 
printers' errors in the original paper {Inc. cit.). J, F. S, 

The Secondary Radiation Produced by a-Rays. P, TiiA.sc 
iCo'iipt. reiul.. 1913, 156, 783- -788) —The antimr Im.-i studied the 
secondary radiation from u-rays by iiieasuring the current produced 
in au ionisation chamber by the radiation froin a metallic surface 
liombarded by a-rays. The results show the e.xistonce of a secondary 
radiation, easily absorbed, cap.able ni ionising aiirl carryitio a 
negative charge, the velocity doiluced ior it liein’g I'dxlO* cm. /’sec. 

tv. G. 

Laws of Deflexion of a-Particles through Large Angles. 
Haxs Gkigek and EiiSEsr MARsuii.x {I’hil. Man., I'.'lu, [vi], 25, 604), 
—From Rutherford’s theory of the constitution of tlie atom it has 
been deduced that the single scattering of a-particles through large 
angles should occur according to a forriuila which Inis been made 
till' subject of experimental test, (1) The miinber of o-particles 
emerging at an angle cp with the initial direction should vary as 
cosec'.ti/i 'U, This was found to hold good for angles ijl, between 
1)^ and bio ’, in whicli range the number of a-particles varied from 
loO.OOO to 1. (2) The iiiiiiiber of a particles scattered in any 

lelinite direction should be proportional to the thickness of the 
scattering foil. For sm.all thickness this was foiiiicl to be the case. 
For larger thicknesses the decrease in the velocity of the a-particle 
anises a rapid increase in the amount of scattering. (31 Tlie 
icattering should vary approxiiinltelv as the square of the .atomic 
veight of the scattering material. This was found to be the case 
or materials of atomic weiglit between carbon and gold (Au, Pt, 
511 , Ag, Cu, A!, C). (1) The amount of .scattering varies approxi- 

iiatcly as tlie inverse fourth power of the velocity of the incident 
irays. Tills was verified over a ranne such that, the number of 
i-partic]r,s scat.tered varied in the ratio of 1 ; 10. (.il Quantitative 
measurements of the absolute fraction of a-particles of radiuni-C 
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scattered showed that, for ^, = 45° and a ^old foil equivaleni i., 
Od eni. of air C.'! X 10 ^= cm. thick), x lO-’ of the a-pan.,!,, 
were counted on a screen 1 mm.^ area at a distance of 1 cm .ro,i, 
the foil. From this figure and the theoretical relation, it was 
deduced that the central charge of an atom consisted of a uumher 
of elementary charges equal to about one-half the number reime 
sLtinc the atomic weight. Only single scattering is dealt 
S ironml scattering, due to coiiib, nation of a large lu.mbm 
deflections, in greater thicknesses of materia is probaUy une, ,i„,, 
oiilv to the central charge of tlie atom, hut to the electrims ms- 
trihiited through the volume of the atom. f 

Helium in Thermal Springe and. Barth Gases. Ukrh, 
SiEVEKiSG and L. LAUTHisscHLioiiK {Verk Oes. deut ^aturJomh. Aerzle, 
1013 6"’— 64) —Nitrogen was separated from the purified gases by 
lima™ of a mixture of magnesium powder, sodium, and rale,,,,., 
oxide. The helium was separated from the rare gases l,y Ireenag 
out tlie latter in the usual way. The activity of 
expressed in volts/hours, was determined with an hiigler-Sieveking 

^°The resXsliow that the stulm gases all show a higher perraaisie 
of helium than the water and sediment from the spring . The 
°ases obtained directly from the springs contain considerahly .core 
heUum than the stnhu gases, since the latter communicate with the 

““TlfereTppears to be m, numerical relation between the rulin. 
activity and the content of radium. 

Excitation of y-Rays by the a-Rays of Ionium and Radio- 
thorium. James CnAiiivicK and AlexaSdeii S. Russm.L jf 
*^1913, .1. 88, 217 -- 2 i! 9 ).-Thc lource of a-rays consisted of 1 . 
araiiis of tliorinm oxide containing tlie ionium m eqmhbniiin irai, 
3-6 me. of radium. It was iiurified from all other nidiuae ive 
substances before use by re|>eated precipitation of the hyaroN! ..,.- 
witii ammonia, and, lastly, in nearly nemrul “ ' 

beiuoic acid in excess. A small acuvity, due to 0- aii.l , n.i.. 
remained constant for ten days after pnrikcation, aiirl ran rab 
be durto the ionium. Only 10% was due to d-raysy and inni o. 
this at least may he due to products of thoriinu. The ic.n ira. • 
was not deviated by a magnetic ° . I*’®®. . 

ureparation was spread over an area of lo cm.- at a di..i,ii - 
9 cm. from the base of tlie electroscope 

that It consists of a y-rad.ation excited by the n-rays 

in the material itself (Chadwick, tins voh, ii, 91). ,..ra;ra;„,, 

By measurements of the absorption in aluimmiim the r.i hara . 
was arralvsed into three types, each exponential y absorbed. I ; 
first is completely absorbed, alter passage througli 9 c m ot • ■ . 
0 003 cm. of aluminium, and the value of nJJ was abou o- (ra- 
From the whole preparation. I'd grams disposed as ^ 

tribute.! 32% of the ionisahon, but m the form of ^ 
the effect produced by it is large compared with tl.e otlie. .1 
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Tlie second typo of medium pcuetratiug power I, ad a value for 
9-4 cm.) >, and contnbuted bO" of the ionisation; wl.ilst the 
third aad moat penetrating type had a value of u/D 0'17 (cm l-J 
,„d contributed only 8% of the ionisation, which corresponded with 
less than 0.10 division per niiiiute. Correcting for the oblicmity 
of the beam, the values of p/W are 400, 8-35, and O IS (cm i-i and 
,1,0 relative energies of the beams, roughly evaluated, as 15 to 
,,.(175 to 0-2. The second type of medium peuetrating power corre- 
sponds witli the ciiaracterist.c -C-radiatioii of tlioiium, and it is 
proliablc that the other two typos correspoml with still uuknown 
.(■radiations in different scries. 

Kv|jerimeut3 with r,adiotliorium sliowed that it also emitted a 
-■radiation, which was too small and too quickly masked bv the 


iro)vtli of products to be studied iu detail. 


F. S. 


Production of Fluorescent Rontgen Radiation, Wjf.LrAii 
H, I'liiAGO {Phi/. |vil. 25. 057 — G.vij).— A to J. 

Crosby Chapman {ibid., 35'Jj, defendijig the hypotliesis that the 
energy is conveyed from the primary A'-ray to the homogeneoug 
secondary A-ray by an intermediary cathode-ray, in whicl” a pre- 
liminary account is given of work done in conjunction witli Porter. 
The molybdenum A'-rays have been com|>ared with the selenium 
.I'-rays in their action on ethyl bromide and on sulphur dioxide. 
Bromine, being iuterinediiito in atomic weigho between selenium 
and molybdeuuiu, the niolybdeiiuin -V-rays, but not the selenium 
.Y-rays, can excite the broiniue A'-rays. Various expected effects 
liave been looked for, and in some cases found. The cathode ray 
produced by the molybdenum A'-ray, for e.xample, should show 
deficiency in penetrating and ionising power in ethyl bromide, since 
its energy is being otherwise utilised. The same considerations 
apply, also, to the two kinds of A-rays. Also, secondary bromine 
.I'-rays should result by molybdenum cathode rays, but this lias 
not yet been established. F. S. 


Ionisation Accompanying Flame Gases, lli'-xin J.acques 
PhOL'.nE.N {Bnlf. .Soc. chiui. />>/;/., 101.'', 27. Sh — 9^'. C’oinp'^re A., 
1910, ii, 3S1, 179). — In extension of previous work, it is now shown 
That icnisation persists iu the gases resulting from the flame of a 
candle, even w'heu these have been kept for a considerable time 
after the e.xtinction of tbo flame. Details of the methods of 
collecting the gases and measuring the degree of ionisation are 
given. The following conclusions arc drawn: Gases from a candle 
dame show a residual ionisation, even after some hours of repose 
in a glass vessel, which may bo due to persistence of initial ionisation 
or to the formation of ions by a chaiiire in state of the gases. This 
ionisation can be detected bv obtaining current-potential curves. 
OliuYs law is followed at lirst, but eventually the current increases 
less rapidly tliau the poteJitial. The gases collected exhibit an 
oxcess of lle‘^ative chari^es, and show onlv sli^lit mobilitv. 

‘ ' T.A. H. 

2 -“) 
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Photo-electric Kmiesion of Electrons by Calcium. 

PoiiL and P. Pringsheim {Jier. Utut. physikal. Ges., 1913. I 5 
111 — 122, Compare A,, 1912, ii, 317, 618, and previous papersj.-J 
The photoelectric properties of calcium have been examined hy ^ 
method similar to that used iu previous experiments with the alka]' 
metals, magnesium, and alumiuiuin. Over the wave-length iiiic] v;j) 
A. = 230 to A. — 700/tjW, the emission is of normal character, ln.jyo 
independent of the orientation of the direction of vibration 01 t],^ 
incident light with reference to the plane of incidence. The uuniliej 
of electrons emitted per unit quantity of absorbed light 
varies with tlie wave-length, a maximum effect being oblaiiiy l t'\ 
about X = 365p,^. This maximum becomes more pronounce!] ?ii 
the angle of incidence of the exciting light diminishes ; in tiia ca?e 
of grazing incidence the maximum disappears, and the einisswo 
effect then increases continuously as the wave-length falls, Xlie 
observed dependence of the photo-electric emission on the an^le of 
incidence is just the reverse of that wliicli was found in tlic 
of the selective plioioelectric effect of Uie alkali metals. 

H. !M, h. 

The Mechanism of Disintegration of Radioactive Sub- 
stances. F. Butavaud {Le /fatitwn, 1013, 10, 70 — 80). — I'his -urdv 
theoretical and speculative paper is based on an analogy betwctji tlie 
distance of the planets in the solar system and the ty])e of atom 
postulated for radium and tiie radio-elements, P, S, 

Preparation of Solid Therapeutically Active Compounds 
of Radium. Kmanuel Merck and Wiujblm Kichholz (Db.p, 
2566G6). — Tr has been previously shown liy Wassormann mtl 

Woch.s 1911.2389; Ihrlin. Klin. M’oe/n. 1912, 4) that cuinpoiniil!: iil' 
selenium atid tellurium exert an electrical action on the cells (i 
living organisms, and it is now found that the radium ‘ adsorption' 
compouuds of seleaic, selcnious, telluric, or tellurious acids, wiili 
salts of the alkalis, or alkaline earths, have an eminently spcciiic 
action on tumour cells. Iladitim barium sthna^e is precipitated 
when radium barium chloride (0'4 mg.) in 0T6 c.c. of \MUer i: 
treated with 0'35 c.c. of A-barium chloride solution and 0 35 c.c. 
of A-sodium selcnatc; the filtrate is also radioactive. The [re- 
paration of radium 6 an’u/n sdeniU, radiuvi barium idlimve.. /vi /j-iw 
barium tellurite, and of radium sodium stlenaU is also desci ibcd. 

P. 'M C, 5i. 

The Radium Content of Pitchblendes. Beuta 11kim\n.\ niii 
Wilhelm ilAHi:KWALD {Phy-mkal. KeilscJi., 1913, 14, 303 — 3<'.5t.— ii\ 
view of the results obtained by Gleditsch (A., 1911. ii. Sih. 
according to which the ratio of radium to uranium varies quite 
appreciably in pitchblendes and related minerals, the autimr.s liryc 
made a detailed examination of a number of pitclibleu'U'^ L\'r.' 
different sources. Tlie method employed in tlie estimati'U ei 'iif 
radium content was similar to that described ty 

Marckwald and Russell (A., 1911, ii, 3Gu). Tiic [ulclibkua?: 
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PsaoiiiieJ were from East Africn. Norway (m-o saionlesi 
loacliimsthal, Marienberg, Freiberg, Pribram, CWoiUo and Corn 
jail; and Broggente from Norway waa also included in the series 
I'he percentage of uranium in these minerals was found to vary 
9 01m pitchblende from Cornwall to 71-2 in that from East 
Africa. The values obtained for the ratio of radium to uranium 
.-ary from 3 320 to 3 341 x 10 the maximum deviation from the 
,iraii being 0 4%. The results are considered to prove 

oiiolusively that the ratio of the two elements iu the priniarv 
ninerals is quite constant, the mean value of the ratio beiiia 
i'329x 10 L ® 

In the case of six of the pitchblendes, the radium content was 
,lso estimated on the basis of their y-ray activity, and in this way 
ndependent evidence was obtained in support of the constancy of 
he ratio. ^ ’’ 

On account of this relation, it is possible to make use of any 
litclihlende as a radium standard, and the employment of a mineral 
ubstance presents certain advant.ages over the use of an artificially 
irepared material. _ Apart from the question of imimrities in the 
rtificial standard, it is pointed out that the definition of the curie 
a terms of one gram of radium affords a unit which is much too 
arge for convenient use in actual exfiorimeutal work. As an 
Itcriiative, the authors suggest that the curie should be defined as 
he quantity of radium emanation whieh is in equilibrium with 
lie gram of uranium. H jj D 


Chemical Properties of Thorium C and Thorium-Zi. WALimEE 
lETZt.vEE {Ber., 1913, 46, 979— 9t!9),— E.'iperimenlal investigations 
f the properties of tiioriuni-C' and -IJ liavc given results in complete 
greeiiieiit with the theoretical views of Fajans and others (A., 1913, 
, 276, 277). By the use of Strbmliohu and Svedberg's method of 
rystallising fairly soluble salts out of a solution of the active 
eposit and by other methods, it lias been shown that tlioriura-C 
innot be separated from bismuth, or tliorium-Z) from thallium, 
lie quantitative separation of tliorium-f' by means of nickel foil 
1 a boiling hydrochloric acid solution is hindered by the presence 
f bismuth, but the fraction of tlie radio-element precipitated on 
le foil is the same as the fraction of the bisiinitli also precipitated, 
iiiiikriy, the volatilisation is stopped if bismiuli o.xide is present, 
iecipitatioii of thoriuin-C by silver chloride or bromide is pre- 
eiited by addition of bisnaiili. The proportion of tlioriiim-(' in 
le precipitate and filtrate is shown to be the same as that of the 
Lsmuth when the latter, in presence of thoriiiiii-C, is fT,ictionally 
recipitated (1) as oxychloride. (2) as bismiiili luagiiesiuiii nitrate, 
I) as basic bismuth nitrate. Thorium-Zl, separated by recoil, was 
issolved and crystallised with thallium salts. The proportion of 
le radio-element in the crystals and mother liquor was the same 
I the proportion of thallium, no separation or concentration being 

i ected. Thallous nitrate, tliallous earbonaie in dilute ammonia 
ktion, a. id thallic amraoiiiiuii sulphate were the salts crvstal- 

F.'S. 
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Chemical Action of Thorium-X on Organic Substances, 
Especially on Uric Acid ,Wil.ox.i <al,a imd U /lRnk.i 
Ztntr, 1913, i, Bd'J ; from Mrhn. A/»i. II«A, Ul-. - Hi'l. 

—Thoriuin-X solution glows in the dark, reacts audic, and 1 t.t, 
has an activity of 1000 electrostatic units. Its action on organic 
ubstances is entirely due to radiation, and since the dis.nlegrauoi, 
ofthoriuni-X compared with that of radinni emanation ,s alinos, 
explosive in character, tlie effect is very considerable 

EasiVv oKidisable aniline dyes and arrowrooUtarch-.oJn.n sol,,, 
f o ire bleached - alcoholic guaiacol solution becomes blue, aloin 
ol ion%ed rp if decomposed. . Solutions of morplmic 

md pilocarpine lijdrochlorides, strychnine nitrate, a lopnic 
'sulDhaU sodkni salicylate, and antipyrine become very dark i„ 
CO our and ouinine sulphate becomes green; the solutions sufcv 
colour, H . . A Tvrosiiie solutions deposit a black 

cimUtf- catechol solution becomes dark; homogentisic acid 
sohuFon gives a bilwn colour and a bkek precipitate; solutions oi 
reto ch ol become yellow, and of adrci.a hue, red. btarcli and 
Flbmmn are hydrolysed, and uric acid salts are rendered niore 
soluble, and arc even ctieniioally changed. 

Apparatus for Study of the Activity of the Air of the 
Club soil Jose Munoz ntt C'.esriLLo (A, ml. Im. Ijumi.. I.n.,. 11, 
fGf-lG6).-Porous cylinders surrounded by earthenware vert, 
to which iron tubes of 10-12 mm. are sealed, are sunk at Uo 1, 
and 2 metres below tlie surface. 

Activity of the Air of the Sub-soil in October 1912, 
Munoz del C.vstii.lo and Jose Uarrio v Fcks-.indpz (diud. lu. 

, . ■ inio 11 -1-1.')— 234 ) — Numerical data over the iiennd in 

cmsd'oi At a depth of Q-.a metre the activity appears greater in 
f firm Fllaii in a loose soil, and up to 2 metres the activity incre^a.. 
with the depth. 

Analytical Observation on the Activity of Rain Water J«,d 
JlUN-OZ DEL CAS-riLtO ami JosE HaUKIO 

lOI-d 11 167— 16 ?).— A certain sample of ram w.itei contaiiicJ 
Imlfble'Jmnit of'emanation. which -s -ting^.od accor 
to Curies law, and ions which disappeared attei ^ 

closed bottle. 

lives tlie only practicahlc method is ‘''C oledrocliemica. ou^. 
consists in the determination of the , F^ftcd from 

active elements (tor example. Ha-.l f ti.oivleJl 

solution on to an electrode at a constant potential. 
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of the chemical cliaracteristics of the elements Ra-i) and Th /( 
enables the elements of short and long lives to bo brougl.t into tlie 
electromotiYe senes. The electromotive series of the radioactive 
elements contains both strongly ftleclro-positivc an*! stron^rly electro 
aegativc members jnst in the same way as the series for fl.e 
commoner elements. It is shown that every radioactive change 
whether it consists m the emission of an a or a ^mav, leaves behind 
an atom the position of which in the electromotive series is far removed 
from that of the parent substance. Prom the last fact the author 
draws the conclusion that the chemical properties of the atoms 
depend to a large extent on the configuration of tlie electron rinvs 
in the atom, and lie points out that in the radioactive eleincnf,s we 
Irnve “isomcne atoms,” the difterent properties of which are due to 
tlie dilterent special arrangement of the electron rines in the same 
way that the properties of isomeric moleenles are conditioned hv the 
dilterent arrangements of the atoms in the molecules. ,I p ',15 


Influence of Temperature and Pressure on the Electrical 
ResiatauoB of Metals. KnvARD G lu: seise.v iHtr //tut. uhmihni 
Ck. ISlii, 15. 186— 2fl0)._ny ivfeience to iliedata for copper, silver 
platinum, gold, and lead, it is shown that the specific electrical 
resistance of the pure metals at low temperatures is a universal 
function of TIRv„, where T is the ahsoUUe temperature, R the 
radiation constant, and v„ the characteristic frequency of vibration 
of the atoms of the metal. 

It has also been found empirically that the ratio of the resistivity 
to the absolute temperature is at low temperatures proportional to 
the atomic heat. This relationship may he expressed in a different 
wav, namely, that the rise of tem|)eratiire produced in a thermallv 
isolated metallic conductor during the time interval rft is pro- 
portional to the square of the current and to the .absolute 
Icniperatiire of the metal. 

Although Wien’s theory does not salisfactorilv represent the 
influence of temperature on the electrical resistance, it is shown 
that (he variation of the resistance with pressure is in harmony 
with the view that the mean free path of the electrons is inversely 
proportional to the square of the amplitude of the vibrating atoms. 
Tlie nhserved diminution of the resistivity on increase of pressure 
is found to .agree quite well with that calcnlaled 011 the basis of 
this theory in the case of alnmininni, copper, silver, cadmium, and 
.sold. For nickel platinnin, and lead, the agreement is not so 
pood. The effect of pressure on alloys, which consist of solid 
solutions, is also expressed hv Wien’s fornnila. H. hi. D. 

Toe Selective Photo-electric EtFect in Reference to 
Absorbed Light Energy. Robebt Rom. and P. PKi.vr.sHF.i^r {JUr. 
pJn/sil-nJ, 15, 17.'^ r.tnipiirp A ., 1010. y, 023 I 

il, 7^7 ; 1912. ii, 317V — Tf flip plmfo-plprl ric current emitter! 
'y 111*'* nlknli metals when acted on bv ultra violet radiation is 
ns n function of the wave-leiiEftli. and (he effect referred 
h’ unit <iuanl;''' of absorbed ener^'v inste.ad of to unit rjuantity of 
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incident energy, it is found that the resonance maxiinum become, 
nrucii more sharply developed. The quantity of electricity whid i, 
set free when a quantity of energy equal to one “lone is absorbed 
in the middle of the resonance region amounts to jO x It) coulombs 
in the case of potassium, and 120x10-^ coulombs for sodium. 
Higher values for the electric discharge per unit of absorbed energy 
are^ obtained if the data tor the coloured colloidal modifications of 
the alkali metals are employed in the calculation; for bctli 
notassium and sodium the observations indicate that the plioi„. 
&e "ric discharge is of the order of 350 x 10- coulombs per calons 
when the incident rays correspond with the middle of the resouana 

“ihorn a comparison of Uic nnmhers representing the photo, 
electric effect referred to unit quantity of incident and absorbed 
enerc^v respectively, it is found that the region ot the selective elen 
is c&acterised by tlie fact that the metal has a hi^i reaew., 
capacity towards rays of this wave-length. D. 

Electrical Conductivity of Bromine Solutions of Iodine, 
Vladimtb a. Plot.sikov and V. E Rokotjan ,(/■ *«»• f Jy«- CT«, 
Soc I'lis 45,193—199. Compare A., 1904, it, 156),— The authm 
have measured the, conductivities of solutions ofmdmj m bromme 
with concentrations of 0-lfo% ot lodme (% ^3 f ol BrI) h 
25°, and of tt-.b-oOulSIi of iodine at 40'6 . The^ specific im 
ductivity at 25° increases continuously from x»r,-10 -0 3- tor L,. 
ot iodine to 12G for -1 f5"o of iodine. The molecular cmKluctivitv 
diminishes uninterruptedly with increase of dilution. W ith rise oi 
temperature the conductivity increases, the extent of the chan., 
beinv greater for dilute than for concentrated solutions, 

Thefe results are explained by the formation of an iodine bromide 
(coniparc Bni.icr ami Rekier, A., 1912, ii, 732) and its dissocat™, 

‘''^ 1 “/ liHcarcrLtivitv of bromine solutions of idfj. 

does not agree with tlie view that conductivity is condi loned by 
aiioreciahle increase in tiie dielectric constant of the solvent. 

Comparison of conducting solutions of iodine in bromine luti 
non-comb.ctlng soliiUons of potassium bromide 

“to!!" 1:^ 

snT'“’harl.” Electrical conductivity must, indeed, be 

as a consequence of the electrochemical relations of the »hde vitl 

the solvent. 

Electrical Conductivity and Fluidity of Strong Solutions 
William Saxso.mf: Tuckf.r {Proc. Phy^cal .%c. con*n, ^ 3. 

^‘irc!:"^:;t" n::;::nr;^7^? s::r^,s::r ^ 
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chloride per 100 mols. of water. Tf the ratio of the con- 
ductivity (6^) to the fluidity (F) is plotted as a function of the 
^.onceniration (z?), expressed lu inols. salt per mols. of water, a 
Piraight line is obtained which passes through the origin. In other 
words, tlie value of Cjii-.F remains practically constant for values 
of n between 1 and 16-6. The data obtained by Bousfield and 
Lowry for concentrated solutions of sodium hydroxide (A., 1905, 
[[ 135) are shown to exhibit the same relationship. 

’’Che curves obtained by plotting the condnotivity and the fluidity 
as a function of the temperature, are found to exhibit considerable 
(Ufferences. It is also found tliat the curves obtained by plottino' 
('■,1 as a function of the temperature vary considerably according 
to fhe value of it. When n is small, the curves are very nearly 
straight lines, but increasing curvature is developed as n increases. 
There is no evidence of the existence of a temperature at which the 
conductivity would become equal to zero, as has been suggested by 
Lvle and ITosking for sodium cliloride solutions (A., 1902, ii, 440). 

H. M. D. 

The Disaociation Constants of Certain Very Weak Acids, 
Especially the Carbohydrates, Measured by Blectrometric 
Methods. Leonor Miciiaklis hikI Petek Ko.na { Ffiochem , Z ^ AUch ., 
1913, 49 , 232 — 24R).— If an acid is added to a given solution of a 
base, the hydroxyl ion concentration is diminished, which diminution 
can be readily measured electrometrically. The acid dissociation 
constant A' = [N'] . when [II'J - hydrogen ion concentration 

of tlie mixture, .S’' the concentration of the acid ions, 5 = the total 
quantity of added acid. All these constants are readily measured, 
as S’ is the difference of hydroxyl ion concentration of the alkali 
before and after the addition of acid. A correction, which is small 
ill the case, of weak acids, must be made for the dissociation of the 
sodium salts. If y— the dissociation grade, then 7r=[iS'] . [IT]/ 
,S'_ To carry out the nieasureiiLenrs, the concentration of the 

alkali should not exceed 0‘03.V, and potassiiun chloride to the 
amount of 01 V should be addled, the interposed liquid between 
the electrodes being a saturated solution of this salt. The diffusion 
])otentjal in this case is reduced lo a minimum. The sodium 
hvilroxidc used must be quite free from carbonate, and the method 
is nut available, owing to small chanses pmdm-ed on addition of 
the when /r<in-i'\ Bv this method, tlie following values 

f'T K were obtained: Phenol, o’SxlO-’i; glycine h„y 
and Z-(.. glvcerol, 0'7xl0“^*; sorbitol, 2'5xl0"^'*; 

inaimibd, dulcitol, arabinose, 3'7 x ; 

dextrose, galactose, o'SxlO"^^: Ijevulose, 8’8xl0”^®; 

mannose. iO'9 x 10-^3 sucrose. 2-40 x 10 : lactose, 6-0xl0-''S; 
inaltosc, 1 8 0 X 10^ ; and raffiuose. 1'8 x 10“’-’. S. B. S. 

An Improved Method for the Electrometrical Measure- 
ment of the Reaction of Biological Liquids. Ivarl A. Hassel- 
II iBiochfin. Ze.iurh., 1913.49, 451 — 457).— Liqu''L which contain 
dissufiahlc •'■vvgen compounds, or wliich are relatively poor in 
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“buffer ’■ substances, cause certain difficulties wbeii the reaction is 
electrometricaily measured by the author’s shaking method, as 
viously described (A., 1911, ii, 182). These can be overcome, host- 
ever, by permanent shaking and constant washing of the electrodtj 
by tile liquid, by the use of a modified apparatus, which is described 
in detail and figured in the text. S. B. g. 

The Conditions -which Determine the Cathodic Over- 
voltage. JoH.v N. Prisb (Zeitsdi. EUkiroclifm., 191:1, 19, 25.5 _2Si 
Compare Pring and Cnrzon, Trails. Fara'tai/Soc., I 9 12, 7, 2.17 ; I afp], a 
1912, ii, 223). — The various theories concerning overvoltage on 
metallic’ surfaces are discussed, and a series of experiments i; 
recorded showing the influence of various thicknesses of electro- 
lytically deposited metals on various cathodes. The fcllmvinj 
cathodes and coalings were investigated: Copper coated with zinc; 
nickel coated w-itli lead ; nickel coated with zinc ; nickel coated witli 
tin; zinc coated -with copper; platinum coated with copper; zinc 
coated with gold; copper coated with platinum. The potential 
measurements show that thin metallic layers on the cathode bars 
a definite influence on the overvoltage, and that the influence 
depends on the tlncknes,s of the layer. For each metal there is a 
ma.xinium thickness, above which an increase in thickness has no 
effect on the overvoltage. The maximum value is obtained whether 
the cathode itself has a higher or lower value than the surface 
haver. The thickness is the' same as that to which the hydrogen 
penetrates the cathode at decomposition. The thickness for the 
various coatings are: platinum, 4 x 10-« mm.; gold, I’S x 10-< mm,; 
zinc, 4'2xin-t ,y,„, ; copper, 3-1x10-’ mm,; tin, fi'fixlO-’ rnm,; 
nickel, VSxlO-’ mm.; and lead, fi-fixlO-’ mm. J. F. S, 

Phenomena at the Anode in Discharge Through Gases. 
W.^T.TEi: ft. C.sTiy (Pki/iilak Zni-idi., 1913. 14. 299 — 3021 — iVr'.un 
changes are described avhicli have been found to take jilace in the 
positn-e column on the passage of the discharge through nilroze:; 
in tubes provided with anodes of copper, mercury, iron, or sihei. 
The phenomenon consists iii a contraetion of the positive glow ie 
sneh a way that the disclmrge at the anode surface appe.ars to he 
focussed in a nninb.-r of centres. The effect is supposed to he due 
to the formation of small patches of oxide as a ronseqnenoe oi the 
presence of traces of oxygen in the tubes, but it is probable the! 
other foreign siibstances'cn the anode surface may give rise t" the 
same phenomenon. In this connexion the author discusses cliauze- 
in the cbar-acter of the discharge whicli have been noted by previoi). 
observers and an attempt is made to correlate the phenomena, 

n. M, p 

Transport Numbers in Antimony Trichloride as 
K.isiMin Fiiycz and Stanislas Tni.i.orzK'O (Clifm. Z-iifr . lOl .'hi, " ■ 
from rmr. Imihrr,,. 1912. 1. 1 — HV). - 111 rontinu'.ti..ii ofUe 

sludv of antimnnv trichloride as an ionising solvent (TollrAzkn, .1. 
199d_ ii, 19P; 1901, ii. -137 ; Kleineiisicwicz, .\., 1903, ii. B'tb, u. 
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j.ransport numbers of solutions of ammonium and potassium chloride 
been measured at 99°. The results show that, with increasing 
ailutioB. the transport numhers increase much more rapidly than 
^5 the case in aqueous solution, and the general rule is confirmed 
tliat tlie ions wltich have the higher transport numbers are those 
that are common to the electrolyte and the .solvent, in this case the 
ciilorine ions. J. C. W. 

The Magnetic Properties of Some Solid Hydratea of 
Copper and Chromium. (Mile.) K. Feytls (Compt. rend., 1913, 
^00 j;sf)_-S89. Compare A.. 1911. ii. 1058).— A stndv of the coeffi- 
cient of magnetisation of the hydrates of cupric chloride and its 
double chlorides with sodium, potassium, and ammonium shows that 
the molecular coefficients for the hydrates cannot be obtained 
fidditively from that of water and the anhydrous salt. The molecular 
coefficients of magnetisation of the anhydrous salts, having a brown 
colour, group themselves round the value 1230 x 10-^ and those of 
the livdrates, green or blue, round 1400 x 

In "the case of the hydrates of chromium chloride and sulphate 
and the double sulphates of chromium and potassium, no difference 
is found between the specific coefficients of magnetisation of isomeric 
violet and green hydrates. With the exception of anhydrous 
chromic chloride, all the chromic sails have practically the same 
molcadar coefficients of magnetisation. W. G. 

The Magnetism of Anhydrous and Hydrated Salts. 
({imnoTaK WYRorBOFF /Compt. rend., 191.3, 156. 107*2 — 1074. Com- 
pare A,, 1902, 565, 609).- -A claim for priority over Feytis (preced- 
ing abstract). W. G. 

[Magnetic] Susceptibility of Iron, -Steel, Nickel, and Cobalt 
it Higher Temperatures Kotah-’' and Hiromi- Takagi 

Sci. lin'ort.^ Tohchf Jmp. f'nhr, 1913. 1, 229— 24'2h~The magnetic 
msceptibility was examined at temperatures up to about 1300°. 
Che results are exhibited in the form of curves in which the 
•eciprocal of the susceptibility is plotted as a function of the tern- 
"icrature. The general conclusion drawn from the data is that 
I'urie’s law is onlv applicable to definite and limited intervals of 
eniperature. 

fn tlie case of nickel, the agreement is good above 500°, but 
hglit deviations are found at lower temperatures, dor cobalt the 
le\ iations from Curie's law are more marked. The curve is convex 
;owarHs the temperature axis below 1240°, but above this the 
aoiiUs He on a straight line. In the case of 0-iron, the law is only 
ipprnximatelv satisfied, and for y-iron the data diverge very widely 
troiri tlie theoretical requirements 

From the data for a number of steels containing different amounts 
if carbon, it appears that in the 0 -condition there is approximate 
icrrpprpppf ; divcrgencc frf>iu the law mcreasos, liowever, wit.i 
Ihe c.ir] on content, and the law is evidently not applicable to steel? 
in llic y-co,id’'lion. ^ 
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Saturation Curves and the Law of the Correspondii^g 
States. Lmile TI. Amagat (Com-pt. rend., 191S, 156, 843— 

An extension of the work already pnhlislied (compare tnis vol,^ 
188), the curves being given for very low pressures and aj.,,, 
otlier substances. The results obtained bear out the previous wor); 
and conclusions. " • Cl, 

Adiabatic Expansion in Liquids. L. Gay (Compt. rend., ]ji;j 
156, 1070—1072). — The author has determined the dilatation proi 
duced in liquids by adiabatic expansion from a pressure of two 
atmospheres to one in the case of mercury, water, and benzene, ii, 
an apparatus described in detaii in the paper. From his result; 
lie lias calculated the value of /3, the isotliermal coefficient of coa, 
pressibility, by means of the forninla 3 = '/-r 'fa-Zll-ScIl, whftf 
-/ is the adiabatic coefficient of compressibility, obtained expeij. 
mentally, a the thermal coefficient of dilatation, c tlie specific liejt 
at constant pressure, and D tlie density. The results obtained ere 
in fairly close agreement witli those already given by Amajst 
(compare A., 1909, ii, 549). G, 

Method for Determining the Latent Heat of Evaporation 
of Metals. Cr. Mu.schleaxg («•■«. .Imd. Set. /I'ounmine. V.lli 1 , 

J 45 1 , 911 . The iiriiiciple of tlie nietliod adopted consists in eleo 

trically heating the metal to ils lemperature of evaporaiiuii, uui 
measurement of llie heat employed and weight of metal volatiliscii. 
The following results were nhtiiiiied : mercury, 63'66 cal. ; cadniiuiii, 
ISl'O cal.' 'zinc. 8GCi'8 cal.; inagnosium, ITOO'O cal,: hismuil;, 
161'5 cal., the jiressure in each case lieing 2'10-^ mm. of meroni'v. 


A Relation between the Boiling Points and Moleciihr 
Weights of the Members of Homologous Series. S .Mirni.Srcucs 
(C'/tem. -Vcir-S lOlil, 107. Kio-l-'lffi t.'otnpire ,1. (1 T., A„ lUli u. 
11361 -- Startin'' with van der Waals’ equation, and a?,snminL' flist 
liquefaction wifi take phu-.- when tlie internal atlradimi of ih 
particles for eacli other surpasses a critical value, tliaf i?, u'lioii 
II r---A', the aniltor ilcilne.es that a\,i n ~ . .T, where u aiiif 

are the constants in van lier Waals' equation, T is the boiling l>oii:; 
at coustniit pressni'", and a ami 3 are constants. Mmv '/. tin 
.'oefficieiit of atir.'ictioii iielween the molecnios, is proporlmiinl ;t 
tlieir mass M, and h is probably also a function of If, ann. m 
members of a lioniologons series, may he considered to viiy a? J/, 
Tt follows therefore tlial tlie boiling points of the incii.l'frt 
of a lioniologons series slionhl bo connected by Ihe it-latiolt. 
7’ = ,! v'.lt-R-V- where .1 and H are constants. Tf H is siiiil! 
compared with .1. the relation reduces to the form 7; 
stant, which is that found hy .T. C, T. (for. eil.). and this is foimdto 
li'ilii ill tbo rasf’ nf thr normal paraffins, tlu* vahio of tlif* 
being 37'2 sfl-ni, Tn the following series tlie value of .1 ,'guoiiit 
l,r;i('ket.sl isdeiliii'cl from the relalion 7- .1 \'.lf-71.'f. 
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, constant: normal fatty acids (66'5 + 0-2); 
(ottv acids (42-8 + 0'1); alcohols, C,H 2 ,.+,OH 
c IT oO ( 35'9 + 0 ' 15 ); aldehydes, C„H 2 „ . . 

(50'4±0i). 


methyl esters of the 
(8.3'3 + 0'5); ethers, 
•CHO^ (50-3 + 0-2); 
T. S. P. 


Vapour Pressures of the Alkali Metals. A. Kkoseb (Am. 
ph/sik, 1213. [iy]. — 452). — The vapour pressures of potassium 

„id caesium have been determined at temperatures between 250“ 
and 400° ^ method involving the measurement of the change 

jii volume which occurs when the heated metal is brought into com- 
iBiinication with an indifferent gas and the total pressure is kept 
constant. When the data arc eomhined with the vapour pressure 
values for sodium, which Gebhardt (A., 1906, ii, 9) obtained by 
measuring the boiling point at different pressures, it is found that 
the vapour pressure-teni]>erature relationships are in agreement wdth 
the Kamsay-Young rule for closely related substances. 

The method of vapour pressure measurement employed by the 
author can only he applied wdien the pressure is small, but by 
making use of the dala for sodium, which extend over a much 
larger r,auve of pressures, it is possible to calculate the vapour 
pressures of the other alkali metals over the corresponding range 
bv inakinv use of the boiling-point data for atmospheric pressure 
and the validity of the Tlarasav-Yomig rule. H. M. D, 


Ionic Size in Relation to Molecular Physics. Together with 
a New Law Relating to the Heats of Formation of Solid, 
Liquid, and Ionic Molecules. Wimiam R. Bocsfiei.!) (Proe, Ro]/. 
See., 1913, A. 88, 147—169. Compare A.. 190,5, ii. 1169; 1906, ii, 
428^— By reference to the data for compounds coutaiiung hydrogen, 
potassium, sodium, or lilhium in combimilion with chlorine, bromine, 
iodine, or the groups NO^ or lO.,. it is shown tliat the heat of 
combination, ii°the liquid or solid state, of any of the electro- 
positive elements with any of the elect rn-negativo elements or 
radicles is appro.ximately equ.al to the sum of certain constants 
peculiar to the two elements or radicles, together with O'SioSI', 
where 51' is the change of atomic volume produced by the 
ramhination. This result may he expressed in the form 
S-.= 7f + //., i 0-.S755r. In order to be able to assign definite values 
To v/aml 7h. it is necessarv to give an arbitrary value to some one 
element, but'this makes no' real difference to the additive nature nt 
the relationships which are involved. The heats of forrnation of 
the halogen compounds of calcium, strontinm, bariurn, zme, an 
cadmium can be represented in a siiniliir manner. 

According to tbe data for the chlorides of lithium, sodium, and 
potassium, it appears that the heat- of ionisation is similarly con- 
nected with the change in volume which occurs when the elements 
pass into the ionic condition. It » is the number of water molecules 
which are chemicallv combined with the dissolve sa , an l a 
calorific constant T8.P is assigned lo each molecule of combined 
water- tbcii tlie he.at of ionisation of the three salts can be repre- 
sented by v^o-Sf.uSrrTS.un : IG-C. This e.xpression may be 
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moililied autl combined with tlie previous one, so as to obtain a 
formula which is applicable to the heats of formation of botli solii^ 
salts and ionised salts. 

In regard to the significance of the term 0'87581b it is siipposeii 
that this affords a measure of the diminution in the internal eiierf^v 
which results from tlie contraction occurring on combination. 

An empirical relation between ionic volume and freezing pojj^^ 
depression has been found, which may be written in tlie form 
IfD ~ p — ql\ {Ir — E), where 1) is the effective molecular freezing, 
point depression, T the number of mols. of solute per 1000 gram? 
of water. 7r the ionic volume, and A' the volume of the ionic nuclei 
and p and q arc constants. By combining this with the empirical 
relation A’ 1 {a and h being constants ajid E]\ {],g 
molecular solution volume of (he electrolyte; see previous papers, 
lor. rit.), it is shown that Jiiimhers may be obtained which represent 
the molecular hydration of the dissolved salt. The values for 
lithium, sodium, and potassium chlorides, obtained in this way. are 
21, 13, and 9 rcspcctivciv. In combiiiaf ion with Washburn s data 
obtained from transport measurements (A., 1908, ii, 1009), this leads 
to the following hydration values for the various ions : Cl, 4 ; K 5 
Na, 9j and BC17. H. M. D. 


Heats of Combustion and Transformation of Some Elements, 
I. Diamond and Graphite. Wai.ter A. Roth and H. Wallascpi 
(JUr.. 191.3, 46, 89')— 91 1) - The dotennin.ations were carried out in 
a bomb calorimeter, using liquid paraffin as tlie addition agent to 
bring about comjdede combustion. The graphite used wa? both 
natural and artificial (Acheson), and before use it was purified bv 
Ireatmeui with two or more of tlie reagents: liydrocliloric acid, 
nitric acid, hydrofluoric acid, chlorine. The purer it M*ap, the 
greater was the heat of combustion. 

The heat of combustion of one gram of di.amond (D’* = .T5C:}1 
was found to l)c 7869 3 yram-cal., in very good agreement with 
the corrected v.alne of Bcrtholot ari<l l*etif. For graphite, 

the value fonml wa.s 7851^1 gr.ain-cnl, : in most cases this value 
was independent of the source of the graphite, hut with certain 
natural graphites a value O-.q''.', lower was ohlained, The results 
for graphite are thus lower (linn for (lie <liamnnd, in contra 
distinction to llie results obtained bv Bertbelot and Petit witlt 
grapliite obtained from a hl.ist furnace. 

The tliermocliemical measuremerif s sliow that the distinction 
which h.as been made between grapliite and grapliitite cannot be 
maintained. 

When finely divided graphite or lamp-black is mixed witli liquid 
paraffin, there is a slight development of heat, which, however, is 
not sufficient to make any difference in the lieats of rombu.'tion. 

Purified graphite obtained from cast iron or from the blast- 
furnace gave flic values -78t).) gram-cal. per gram, ir, agree 

meiit with the numbers given above, and in disagreement with tlu' 
"uliie of Berthrlol and Petit. T. 8. P. 
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Calorimetric Study of the Iron-Carbon System. A. .Meutiien- 
Ifi'erninh 1912, 10, 1 Jl).- ihe total heat-ooritcnt of a series of 

iron-carbon alloys between the limits 0-06 and 4 03"' of carbon and 
550“ and 920° has been determined by means of the vacuum 
calorimeter. The heat of transformation of pearlite, coiitainiim 
O-31'o C, is 15 9 Cal. per gram, and that of $- into a iron 5'6 Cab 
per gram. One gram of o-iron separating from solid solution 
develops 14-1 Cal. per gram. The horizontal line in the equilibrium 
diagram, which represents the transformation of into n iron, does 
not extend beyond 0’32% C. Within the limits GOO- -700°, the 
heat-content of the alloys is net directly proportional to the carbon 
concentration, but the curve consi-sts of two straight lines, inter- 
secting at a considerable angle at a concentration just above that 
of pearlite. C. H. D. 

Heats of Combustion of Cyclic Compounds, tl. 1 ’avel Y. 
Zenov [J. Ilvss. I'hje. Oliem., .Vw., l!)l:3, 45, 240— Jot i.— Will, icfei - 
ence to the data puiilished in the author’s first paper (A., 1902, i, 
U4), the following^ remarks are made : Methylcyc/oliexeiie (0) has 
been shown by Zelinski to be a mi.xturc of isomeric hydrocarbons; 
methylcycfohexene (o) is l-methy|.A'''.(.yc/ohexeiie; COHje-CHMo-OH 
is probably metbykycfohe.xylmethylc.irbinol; Cbllij'COMe is prob- 
ably methyl methylcyc/ohe.xyl ketone; 1 : 1 : S-lriinethylcycfo. 
5-he.xene.3-oiie is more correctly termed 1 : 1 : .'l-trimethvI-is-cVc/o- 
he.xene-5-one (isophorone). 

The following new results have been obtained, the numbers 
referring to Cals, per gram-molecule: 

nijilrocnrhfnii. 

I oii.-iarit Civiistaiit 


ri'i’O 

(•j/iYvlVjitiUiM 759!i 7yi-'i 

vU.v; < 1 . 17-4 

t'l/o/t/f !i-XHIK‘ ''lM-4 {'-I.*'] 

1 : :^r>iiiii-!)i_vU-j,'-.T.|n-Mi.uii- ii'jrr* 

1 1 

CJ/i'AJlvf'liinc lO’-'x';} 

C«1I,,; I : 7 ; l-TriiiiftLvlt-i.d/i-j.tjitinH- r.'.'id'7 () 

1 : M)ii.M.-lhylf/(7i,iicx;ui,- U;".-! 

1 : 3-l)iinetliyl''.t’’i>lH-xaue ]'4;(0’4 

1 ; 4-L1in!etliyltVrf<VlK-xai!i' 121] ‘2 

MrthyI.7,«'7''!iK|,itaiie 

C^ll), 'll) tain- 1412';' 1415';) 

1 ;2:3-Tn»iR-tliylc-x,Mii‘X;UK- lJ07-:j 140‘'-;' 

1 : 3 :3-Triinetlivld^!-A-lii-x;mf.. llOii U MOiS'd 

Et!iylrj.r/t'/lu*i>tanc 1418:1 1420'.' 

l-.'’«‘thyl-3-|'ro)'yli7/-.-'!lif.\.iiic loOd 5 

Cfii'voiiieiitliane 1;V27’0 15'20‘0 

IHiiit-diyh)), I'OfrU 007'1 

fi/c-'VHcxeiie ... yOO’J 

i-Mfiiivi-^'.fvr/ohtx.m- i04«'S iorir5 

l-Metli;vl-4i'-<'W4;luxtii.- 10r.2--l 

Mctliylt-iiii-i.r/i/lK-xaiu* 1052'i' lUil'd 

l)icffi7ohc}>taiie 1049’1 10;i0'^ 

• ’jlleptt-iii- lOjS-7 I'J'iO'l 
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Hydrocarhong (continued). 

Couslant Constant 


volmne. ['u-sMi,,'. 

r 3 lli 4 1:1: 2-Tniiietl»yl'A“-cvr?Hpt-Dteue 

(j^olaurokno) 1203 1 1 20,') i 

Laurolene 1202'8 12‘JJ s 

1 ; 3-I)iinethyl-A-’-rt/c?ohexene 1204-6 120ti f, 

Fencliaiic 1515-o 1017-9 

Hcxahydro-MJ-ditolyl 2123-5 2127-;; 

A^="-])»hydrobwi?.eue 840-6 841 > 

1 r S-Dimetliyldiliydrobeuzene 1158-2 ll.’l' fi 

/-Liinoueue 1469 7 147-J fj 

Mbneiit! 1485-7 1488 (j 

»/-l'iweiiP 1484-4 l48i)-7 

Alcohols. 

CfJlinO «-»/'-?wButyU-ai-biiiyl 754 *2 

l-Mt'lbyl-2-nft7yj«;iitanol S9f*-1 S90-(i 

897-3 89s'8 

CH^O l-Ethyl-2-t7/«-/o{H-iitanol 1047-7 1049 } 

1 : 3-l)iiiU‘tliy].2-fVi7y]>eutatiol 1039-2 lii4Ci'9 

1 ; 3-Dinii-tbyl-3-*-;/,7cni<ijtanf>l 1042'7 1044 4 

‘'l/c^t;Hcxylcai-biiiol 1(156-0 1057 7 

I-.\lc‘lbyl-3-r,vp/(di«;.\aiiul 1047-2 104S'9 

r»rAiHcptaitid 1069-0 li'(10'7 

I 1 : ^-Dimstbyl-SMa/r/ohexauol l-206'0 1-20^ 0 

1 t 3-l)imi*thyl-3-f7/f?obexiiijul 1202-5 1-J04 'i 

1 : S-Diinetbyl-o c.vWyliexauol 11931 ]195i 

lM^lli>Mt-yc?yheptanol 1199-4 1-201'4 

CyHjjO -Methvb-j/'Zohcxylniftbylcftrbinol : 1353-4 l;b':r; 

l-.NIetli)-]-3*fthyl*3"f/c/(>liexaii(il 1333-5 1335-6 

1 : 3 : 5 Ti-iiiietiiyl A^-6-<-;v»7i/!u-xi‘ii<)| ... 1305-9 1307-9 

1 : l-Diini'thy)ob-i/r/ojiroj'ai)f 714'’i 715-1 

Ketones. 

(.’.,IUO Ar**lyl<rt/r-/i/)ti-ojia»c> 697-5 69S'.l 

C',;1I|,,0 Ai.-ety-l(-//<7t/Lmtaiie 864"2 

840-7 841 9 

(.'^11 yi) l-Et!)yi-2*t-f/i-7<.'jifiitaiioiie 998-9 ] ij0iV4 

1 : 3-l)iiuclhyl-2-fr/t7Di)ejitiiiiuUf !i9S-3 999'6 

l-Metbyl-3-i-.vt-/'.'hexam>m- IOfi;l-4 1004 11 

^'i/t'/'difiiT.-inone 1005-1 lOOO'O 

1 : 3*r)iiiji.-thyl-2-f'j/{7whf-.’Ciiiioiit“ 1139‘5 I14l '2 

Ktliyl fi/r'/'/liexyl bfloiH- I'lOO T 13(j‘2-r 

1-Mt!iliyl- i-:Heiyl-»<7;,liesaiie 127^"^ 126U-6 

ili'tliyl iiirt)iy]t-."'.'/rdif.vyl ketone r269-4 1291 '4 

(.’,11,^0- 1 :3 i)in!tlliyl-A''*5-<'.i/'-<t*hvn-iiotie 1113 3 

1 : 1 : 8-Trin)cthyl-A^-5 ' 7 /'-/i'hrxeuoiie 1*259 2 T260 9 

(',,lln,0 Dihydrorarvone U04-7 14'iO-7 

Carol)'.- 1409-2 1411 2 

Adds. 

<'jlI^O._, (-j/f/orrojianfoai-boxylic ai-id 488‘3 48^ 0 

C^HA^j cyf^oBinanei.-arboxylic ,, 6l5 1 047 7 

^ '-i/'^oHoxanecarlioxylic ,, 912'3 943 5 

ilexalivdro-wi-toluic ,, 1095-6 1097 1 

cvt-lic ocloio acid tVom light |•elIolelml 

■poo -1 OS") 1096-fi llC^O-l 

licloicacidfronilightpetroleiiin {100— 102 ) 10911 1092-0 

(•^'.-/oHeiiianccarboxylic acid 1096-3 1097'6 



CENEKAL AND PHYSICAE OMEMISTIIY. 


II. ;{?s7 


t'sttrs. 


!■ n,„n., 

Methyl cycidmtanecarho.vvl.atc 

•'ixistaiil 
vo] mill-. 

t'on^laiit 

i'tiiiA 

Etliyi l-methyl-t-ethyl-S-eyr/dnitaiicnt:. 

4-c:ulxi.\vlali- 


HSO-.'. 

f' 

'l'm!/c.7ybrttyi'in 



cJiA 

'rrki’/ci/ovaleriii 



I'.UrP 

Furati hcrirnfiri-. 

4 : 4-I)iiiiethyltetialivdiofiuaii 

‘"-■.vti 

i'CT'-l 




,9f>l 



llivJ 

112'.' 0 



U4v 1 

1442''1 

UIIitON 



V-j'i'ri 

The above numbers are based on Begnaiiii 

S value of 

the specific 


lieat of water at 20°. T. H. P. 

The Chemical Interpretation of Special Points on Curves. 
L Oav and F. Ducelliez {Jhdl. Soc. chim., I'jl.H, [iv], 13, 320 — 324). 
—It is pointed out that the commonly acce].ited idea lliut a maximum 
or miiiiinum point in a curve repre.seiiling Mie relalioiiship between 
ii physical property and the cuiiijmsiiioii of a mixture represents a 
i.lehiiite compound of tiie compouenis of the mixture is often 
fUToneoiis, and in illustration it is shown that a number of curves 
wirli different maxima may be drawn, representing tlie relationship 
between density and composition of mixtures of acetic acid and 
water. Maximal points in melting-point curves of mixtures 
tronerally represent delinite compounds, but in other cases a number 
ul Ollier factors must be considered before ii can be assumed tliat 
a special point in the curve implies chemical combitiaLioa (compare 
Biuid and Gay, A., 1909, ii, bbS). T. A. H. 

A Simple Method for Determining the Density of Mineral 
Powders. Maurice Billy (Compt. rewf., 1913, 156, BKio 1067). 
—The density of the powder is (leternhned by weigliing it in an 
aqueous solution of potassium hydroxide, tin* pyhnometer used 
being previously exhausted and then rilled with carbon dioxide prior 
to the introduction of the powder. A sligiitly moflirtcd form of 
siopjjer is shown and described, by means of which the flask is 
evacuated, filled with carbon dioxide, and finally gradually filled 
.vith the alkali. It is claimed that this method is quicker, and 
dves a far higher order of accuracy than llie methods usually 
uiiployed. G. 

A Modified Victor Meyer Apparatus. IIakuld Uaxxixg 
b'HArix (/. hid. Eng. Chem., 1912. 4, 684).— A .sketch vwth description 
a modified Victor Mever apparatus, in \vlu<di rlic capsule con- 
.ainiiig jlie liquid (for the experimeiuA is luiule from a piece of 
5 niiu. glas.' tnhing, sealed off at one end, aiul, after the liquid is 
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iutrodiiced, drawn into a capillary at the other, closed, iuid beiii, 
round twice at right angles; ibis hung from the rodiutlievaiiorism 
tube, a twist of which breaks tlie capillary and drops the capsule. 

’ If\ M. G. il. 

The Expansion Pressure of Normal Fluids. L, Gay [Comji 
rend., lUi3, 156, 1015— 1017).— A loalhematical paper in wtich n,,, 
author, using Young’s values for the physical couatauts of chloro- 
benzene, isopentane, dii^opropyl, and c^c/ohexane (compare 1,, 

55, 486), baa verified his formula (compare A., 1911, ii, 1058) for 
the expansion pressure of liquids. For all the substances stud ic-i], thy 
coefficient of compressibility is always less than (F- o}/ 1 
whence it follows that the internal pressure dimimslies with tlie 
volume, the temperature remaining constant. \V. G. 

A New Physico-chemical Volumetric Method. IIk.m 
Dujuusay {CW//L )W., 1913, 156, 891— 85*8).— Au uppUcaum d 
Uounan’a work (compare A., 1900, ii, -01) and its extciisiou h 
Lewis (A., 1908, ii, 357) on the emulsion of oils, to deiermuiing 
acidity of solutions. The method consists in determining tiie 
number of drops formed by the flow of a given volume oI 
standard alkali from a pipette immersed in a given volume of the 
solution, the acidity of whicli it is required to determine, By 
varying the total volume of alkali ruu in, the number ot drop? 
shows a very marked and sudden increase when the alkali added 
is just sufficient to neutralise the acid. Figures and cuues are 
given in illustration of the method. C. 

A Simple Apparatus for the Absolute Measurement of the 
Coefficient of Viscosity of (laees and tor the Demonstration 
of Maxwell’s Law. 11. Piw.nikihwicz (/Vi//.vtW. liMo. 14, 

305—308. Compare lloberls, A., 191l!, ii, f37).— .\ simple lorm of 
apparatus is described for the measurement of the viscosiiy oi grise-, 
Jc consists essentially of two small cylindrical gas reservoirs, oui- 
nected by a capillary glass tube about 35 cm. long, the time requiiea 
for the passage of a definite volume of gas through the tube bfiiii; 
measured as well as the difference of pressure in tlie two reservoir:. 
The quantity of gas required is only a few c.c., and the mensurc- 
ment of the viscosity can be repeated as often as desired with the 
same .material. The data obtained with air, carbon dioxide, uia 
hydrogen show tliat the app-iratus is capable of yielding accurate 
viscosity values. . , . 

It is also shown that the apparatus may be conveiiieutJy enipicm ; 
to demonstrate tliat the viscosity of a gas is iudepencleut or me 
pressure to whicli it is subjected. bi- V 

Viscosities of the Systems : Chloral-Water and Cbloml- 
Ethyl Alcohol. Nicolai S. Kuknakov and N. N. Lkki;.mov (./. iui^. 

Soc.. 1913, 45,32y-:U8).-Forvhiondtho:>utmu-i:m 

Of 1-5(J49 (Perkin, T., 1887, 51, 809, gave LjOGO, and van 
A., 1008, i, 501, 1*5030) and 0 012C3. 'J’wo prL'jmintKiU o. 
chloral hydrate gave Dl’" 1*6193 ami l‘618i (Perkin, hir. nf.. U-Hi- 
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16415 for the solid hydrate at li';'l -51»«C and 1 3946 

p,A,3148 and 1-514^ ui. p. (slow healing) 4 s io ’ 

„ave r)7'7°, and Yau Itossein, loc. ciV., 4r4°). ' > ■ > 

-'’^Tlie viscosity isotherms of liquid mixtures of ciiloral .'ind vv-H pr -h 
50^ 60S 70°. 85-, and 90° .m-, .ou-.lnuous curves exi.ibiuu. niaxnna 
that of the 50° curve representing a viscosity nearly tAventy times 
;is threat as that chloral, wliich is the more viscous constituent 

of the mixtures. Tlie compositions at the maximal points are not 
constant for different temperatures, and do not correspond with 
rational proportions of the components; as the temperature ’s 
lowered, the molecular ratio 1 ; 1 is indeed approached, but is not 
reached within the temjrerature limits of stable exi--,teuce of the 
binary liquid phases. It is evident that tlie dynamic Kiiiilibriuni 
of the system tends towards a limit depending on the formation of 
(hloral mnnohydrate, winch is accompanied by considerable devclop- 
iiieut of heat. 

These results are confirmed by the cryo.scopic measurements of 
Beckmann (A,, 1889, 11) and of Rniner (A., igOll, h, 305), 
who found normal molecular weights for chloral hydrate in'watcr! 
benzene, nitrobenzene, and o-toluidiue, the values in acetic aci(i 
being less than the normal. At the solidifving temperatures of 
these solutions, below 0° to 5'7°, the dissocia.tion'of chloral hydrate 
is evidently so slight as to exert uo appreciable intluence on the 
magnitude of the molecular weight. Rise of tetnperatiirc, however, 
increases the dissoeiatioji of the hydrate, and this is in agreouieiit 
witli the marked displacement of tiie viscosity maximum from the 
jij mol. % point towards the water axis. The' system clilorai-water 
thus represents a typical example of the hifl'uenoe of hvdration 
processes on the form of the viscosity tliagram. 

Similar relations hold for the temperature-coefficient of the 
viscosity, Tlie curves sliowing the variation of tiiis coefficient with 
composition for different ranges of (emperauiro are of the sanio 
form as the viscosity isotherm?, but the maxima are still more pro- 
nounced. The maxima corresjmnd with -iT’o mol. % of chloral at 
50—60° and with 15 mol. "'o for 00— -Tti° and 70— 8o°; in the firsA 
case the coefficient is eightv-seven times a.? 2 ;reat as that for chloral. 
Here, too, the maximum never coincides with the molecular ratio 
1 : 1, although this is approached as the temperature is lowered. 

Ctiloral alcoholate, CClpCRO.Et'OII, m. p. 45’l2° (Leopold, A., 
1909, ii, 472, found 46*0°), is highly hygroscopic, its specific gravity 
and viscosity being increased considerablv bv traces of water. For 
ethyl alcohol, the authors find Df icTOmi, Dp O'TSIS (Doroslievski 
gave Dp 0'789.3, DfO'TSOOb and 7;..,, O'OlloG (Thorpe and "Rodger, 
^h)l. Trana., 1894. 185, .-1, 379, gave fp., O'CllOd"). Consequent ou 
the smaller heat-effect of the reaction between the components, the 
viscosity maxima for chloral-alcohol mixtures arc considerably 
flatter than with chloral-water, but liere, too, the position of tlio 
maximum approaches the 50 mol. '■V. {>oint as the temperature falls, 
^'hen small proportions of water are present, the maxima approach 
"very clclely the above point, and are then but slightly displaced 
by change 7f temperature. The temperature-coefficient curves for 

VOL, CIV. ,1. 
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different ranges of temperature are similar to tliose obtinu,!,] 
water-chloral. ' 

Viscosity and Conductivity of Concentrated Solutions of 
Ferric Chloride. Knrique Moles, M. Marquina, ami (i. 

Quim., 1913, 11, 192 — 211 ).-UetermiLatmo 8 of vi.so,.,,,; 
and conductivity of solutions of ferric chloride of from 0 025 t, 

8 molar strength at temperatures of 0°, 18 , 25 , and d,)'- 

I., 

Method for Determining the Surface Tension of Liquids 
for Biological Purposes. C. C. Euu.ma>n (d. Jhol. 

1913 14, 141 14<). — The .apparatus described is based on tliritoi 

Trau’be (A., 1911, ii, 328). A drop pipette of a few c.c. fapiuity 
is provided with a highly polished drop surface, ground .so as to 
form the base of a coue. 'feu, 20, or more drops aie collertnl and 
weighed The results are e.vpressed as drop numbers corres|.on,lii,t: 
with 5 10, or 50 grams of substance. Small amounts ot aoul cams 
a pronounced cliaiige in the surface tension of serum ; similar 
amounts of alkali have very much less effect, A modified torw „t 
the apparatus is deseribed for surface tension determinations ot Its 

diluto solutions. . i i i 

On heatin'^ s«?nuu the surface tension clianges very slowly at low 

teiiiperatiires, but rapidly at the begiiiniug of coagulation, in.rn 

05 7QO xiiere is, liowever, a break in tlie curu' at do . h. r.A, 

Influence of Light on the Surface Tension of yarioui 
Solutions. S. A. Makentnk (./• AW /'/o/.i. (Vu-w. .V„ Ml... 45 

Pfius Part 30). — A inmiHfr ot a(\<ieous .5«i!utJons ot Uh-HbinviJ 

surface ten'sion were subjected for e.llier two or three minutes to 
the action of the light from a Ingli-tensicm arc between ,'ilui.iiu.iii:, 
electrodes, their surface tensions being then re.-measured. later 
and 3% magenta solution showed no change; 30'b rescrctuol so u ioii 
showed a decrease of tins being probal.ly due I ^ - 

changes; whilst 10''., solutions of eosiu, soduini su plntf. aw 
potassium permanganate, and also Mf. methyl-violet and 20', 
potassium nitrate 'solution, showed increases in surface tension 

varvino’ from 3'2 to 5'1%. . . 

Furtlier measurements slemonstrate that tlie_ increase ”= 
tension reaches a maximum approximately lo minute. >' • 

action of the light ceases. The surface tension subsequeiitb 
continuously to the original value, winch .3 sometimes allai....l cut 

after thirtv minutes. . . , , ,irt 

A quarti mercury lamp of great aclinic power doe,s no t e .. 
such increase in the surface tension, and ,t seems hkelt t .uMl. 
plienomenon is due to an .action of electrical character. 1 . 1 ' • 

Independence of the Surface Tension of Light sensitive 
Solutions on the Illumination. Nicolai A. H'-u' '"c , . ■ 
Fhys Chem., S«e.. 191.1, 45, /'%*. Fart. 11 - ..a).- 1 Im , 

Marenine's experiments (comp,are preceding .abslracl) indical 
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(liP surface tcusion is not affected by the action of actinic rays This 
pouclusioi is explained by assuming that tlie.se rays act solely on 
(lie stable nuclei of the electrons, and not on the external electrons 
„f the atoms (compare l^angevin, ,/. 190:5, Qne of the 

resequences of Mareuine's results is that actino electric actions 
should he proportional to the concentrations of the solutions and 
not. us G. C. Schmidt supposed from tlio results of his experiments 
ivith magenta solutions (.Inn. PUysik., 1898, 64. 708) to the 
square-roots of the concentrations. Sclimidt's experimental data 
are. liowever, in good agrceiiient with the hypothesis that the ionic 
dissuciation increases in inverse proportion to the square root of tho 

concentration. p 

Processes Operative in Solutions. XXV. Influence of 
Non-Electrolytes on Solubility. Nature of the Processes of 
Dissolution and Precipitation. He.\T(v K. Akjistuoxc and J 
Vargas Eyse (Proc. Roy. Soc., 1913, A, 88, 234— G,|5)._jieasure- 
laents have been made of the solubility of lead chloride, .silver 
acetate, and potassium cliloiide in water at 2o^ in jireseiice of 
various non-electrolytes. The results indicate that no distinction 
can be drawn between tlie iniliieiRe of iion-electrolytes on tlie 
solubility of slightly soluble sails and that e.xertcd on the solubility 
of readily soluble salts. The action of iion-electrolvtes and electro- 
lytes on solubility appears to be of the same hind; in both cases 
the solubility may be diiniiiislierl or increased. Tlie e.xperimeiital 
data are di3cus.5ed from the |)oint of view cl .Arimstroiig's theory 
relating to the constitution of water and aqueous sohitions 

H. M. 1). 

Estimation of the Solubility of Solids m Liquids. Petr 
Ki'sNeteov (Cheiu Zeiilr., 1913, i, 7du; from /at-e.dre Don. PolyterJi. 
Inst, Xovotscherk'isk, 1912, 1, ii, 399— fin).— An improved form of 
Weiiiiarn's appnriiMis (A,-. 19(IC, ii, 838) i.s iloscrilieJ. By its nieains 
the solubility of manganese cidorhlc, ilnf'L.-tH.O, was found to 
agree with tlie values of Dawson ami VVilham (A'., 1900, ii, 210). 

J, C. W. 

The Formulation and Genetics of the Formation of Solid 
Solutions in the Dissociation of Oxides. Siegfried Rcrg- 
STALiER (C'/iem. Zenir., 1912, ii, 2005— 2000 ; from Ahkamil. deut. 
nnturwitis. s)ied, 1 er. Bohmon, 1913, 3, 147, 241), — The expet iiuents of 
Voider (A., 1911, ii, 9.59), ililbaiier (A., 1909, ii, ,574, 889; 1910, 
ii, 291 ; 1911, ii 113), and tlie aiiliior (this vol., ii, 57) lead to tile 
aisiiinjilion of solid solutions in tlie dissociaiioii of oxides. According 
to the present views, a dissociating system, 011 the way towards 
eqiniibriiiin, [lasses from a system of three phases, g.as, iiigher and 
lower oxide, by diffusion, into a system of gas and a solid phase 

E Composed of eitlier a solution of file lower oxide or metal in the 
gher^ oxide or vice versa, or of two saturated solid solutions, 
■cordiiigi to wliether tiie solids liave tlie power of complete 
iseibility or form two series of mixed crystals. ,T. C. W. 

2i; 2 
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Experimental Investigation into the Physical Conditi^jv^ 
for the Crystalliaation or Metals. Emilk Giurqea {Cke.in. 

1913, i, 677 — 678; from Bui. Soc.^ Stiinte BitcuresU, 1912, 2l' 
192 — 207). — When a porous pot containing a zinc rod is placed ia 
a solution of copper sulphate, copper is deposited in the cryslallijjj, 
form on the outside of the cell. In the same way, lead may 
deposited by zinc from lead acetate, and silver by copper from 
silver nitrate, in the form of crystals. The process has an appljea^i^i^j 
in the separation of one metal or another, as desired, from a 
of (lifferent salts. 

If a quantity of sand containing some metal powder or graij)? 
be moistened from below with copper sulphate solution, crystalline 
copper appears in the course of a few days, often with the accojji. 
puuiment of copious gas evolution. Tliis throws some light, on 
occurrence of metals with crystalline structure in tiie earth, 

j. c, W, 

PhenomeQa of Crystallisation in Ternary System, s, Vl 
Cases with a Gap of Miscibility in the Liquid and also iti 
the Solid State. Nicola P.arkavano {OazzfAta, 1913, 43 j 
220 — 237. Compare Farravano and Sirovicli, A., 1912, ii, {•3C),.- 
A continuation of this tlieoretical discussion, H, V, jj, 

Spontaneous Crystallisation and the Melting- and 
Freezing point Curves of Two Substances which Form 
Mixed Crystals and the Freezing-point Curve of which Exhibits 
a Transition Point. Mixtures of p-Bromonitrobenzene and 
p-Chloronitrobenzene. Klorencr Isaac {Bruc. Bo;/. Sk. 

1913, d, 88 , 205 — 216). — The freezing points of mixtures of tliese 
substances are all situated between the freezing points ol tiic piui 
components, but the freezing-point curve consists of two hrniitli« 
corresponding witli tlie formalioii of two different kinds of i',lxd 
crystals. Tlie transition temperature correspomling wlih the iijf:' 
section of tlie two curves is the mixture at ihis pai^ii coi-' 

taining 27*0 o by weight of /y-broiiionitrobenzene. 

The meltiag-puiiJt curve also consists ol two hraiutK-s, wliki; 
correspond with the two types of mixed crystals. At the tnii^iii'::; 
temperature, two solid jdiases may exist iu equilihriuin wn’i; id 
liquid mixture containing 27T)'‘'.', of p-bromonitrobenzene, tlu'jc'ii 
phases containing 3 o and 60% of the bromo-compound resiieiiivcl" 
The two brandies 01 the melling-jioint. curve are consequentlv iulrt 
cc])ted by a horizontal line which oxteufls from 3iJ to C" m 11 .? 
com]>ositian axis. Variation of the coin])osiiioii of the iifiu 
between these limits changes the relative projKirtioii of tie evj 
solid phases without altering the cojnposilion of either. 

The supersolubility or sj)OJitaneous crvstalUsation curve ha? 
been determined, and it is found that for eadi mixture 
definite temperature at which sj)ontaueous cr\>tailisati"ii '.voii? 
This curve lies almost comjiletelv between the freezim:- and mdur:- 
point curves, and, like these, it shows a break in the nei'.'fihi>iuiic''i 
of the transition point. 
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Jlicroscopic observations relating to the pure substances and their 
jj2i\:lnres are described. 

The First Results of the Study of the Tables for Cryatallo- 
chetnical Analysis. Fvcraf S. Fedorov {Zeitsch. Min., 1913, 
g 2 , 97—136. Compare A.. 1912, h, 772 ; this vol, i’i, .305— .'106) — 
Tartlicr examples are quoted from the author^s tables. Not suitable 
for abstraction. L. J. g. 

A New Theory of the Phenomenon of Allotropy. Axdrr.^s 
l^jjiTs (^Zf'itsch, physikul. Ch^m., 1913, 82, Go^ -66+). — Polemical 
aoainst Tammann’s '‘Theory of Polymorphism’’ (this vol., ii, 
193) (compare also A., 1910, ii, 195, 400). It is shown that the 
iihenoinena of enantiotrophy and monotropy can be considered, 
logicallv and without undue hypotheses, from the same point of 
view. It is also held by the author that the theory of allotropy 
(/((C. cit.) offers the first rational explanation of the fact that liquids, 
wliich are but little associated, separate nionotropic forms, whilst 
liquids which are more strongly as.sociated can separate enantio- 
iiiorpliic forms. The author states tl>at the assumption of Tammann, 
that inonotropic and enantioinorphic modifications are differently 
constituted, is contrary to experimental facts and tlieoretical con- 
elusions, The author concludes by showing that the Tammann 
theory is based oji a mis\uiderstanding, and he shows that all the 
kiiowli facts are in agreement with liis theory of allotropy, 

J. F. S. 

New Method for the Preparation of Colloidal Solutions. 
A. PiERONi 1913, 43, i, 197— 200).— [ With K Toxnioli,]— 

When a solution of silver nitrate in dry pyridine (3-5778 grams in 
50 c.c.) is treated with half its volume of a solution of pyrogallol 
in dry pyridine (1-1424 grams in 50 c.c.'i, a slightly yellow solution 
is obtained, which on dilution willi water yields colloidal silver 
solutions. These appear grev by reflected light, and from yellow 
to orange and finallv violet by transmitted light, aceordiiig to the 
concentration. Solniioii'^ containing (rOo gr.am of silver per 100 c.c. 
of liquid are fairly stable, and by eeiitrifugalisarioii J:he greater 
pari' of the colloid can be separated from tliem. lien tannic 
acid is used instead of pvrogallol the result is similar, hut the 
maximum stable conconi ration amounts to 0-064 gram per 100 c.c. 
of liquid. Analogous results are obtained with solutions of cojiper 
sulphate. Tn these cases the separation of the colloid is caused by 
livdrolvtic action, but many substances can be prepared in colloidal 
Sf'fiiition without tlie intervention of water. In this way colloidal 
solutions of silver sulphide and of mercury sulphide are produced 
on mixing pvridine solutions of hvdrogen sulphide with silver 
nitrate or mcrcnric acetate, whilst' if silver acetate is taken a 
pvridine solution of colloidal silver Is obtained. P- ^ • S, 

I Collottio-Chemical Studies of Protoplasm. Wini.v IlmiLANn 

iZeiUch: Ch'-ni. Iml Mmrfc, 1913, 12, 113 - i24).-A summary ol 
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recent work on protoplasm and tlie protoplasmic membrane from 
the oolloido-chemical standpoint. A bibliogr.aphy is appenrfel. 

a. Ai. I). 


A Fundamental Law of Dispersoidology. Petu P. vox 
Wei.marx {ZeiUck. CUm. Jiid. KoUoide, 191.1, 12. L+ 

Accordiim to the author's generalisation, every substance temb to 
chanve in that direction which is accompanied by a diiiiinimoii in 
its free surface energy. It is pointed out tliat this is a special cos? 
of the law according'to which any system tends to change in siul, 

■I way that its free energy diminishes, and that, as such, it is of 
particular importance in "the case of highly di-sperse systems i„ 
which the surface energy is probably the essential factor coiueniori, 

■V number of elnuiges,'in which the law is siipiiosed to o]ier,ite, are 
cited. A case in point is presented by tlie transformation ol a 

solid substance into an unstable, crystalline modilication, ot nun ,, 

liquid, «hcu (he size of the particles is sufficiently reduced. The 
conversion of grev, metallic .selenium into the red modilicntim, 
furnishes an example of this typo of change, and the. rod and 
yellow modilieations of mercuno oxide are supposed to be su.ularly 
related The greater facility with which water is set free 1 rim, 
livdrated crvstalline substame.s when their depee of dispersity is 
sufficieutlv increased, is also supposed to he due to the o|)erafioii 
of the surf.ace energy law. Since ordinary aqneons solutions repro 
sent the limiting condition of a senes of systems of contimimisly 
iucreasiim dispet'shv, it seems probable that, such solnt.ona cnmmt 
contain chcmicallv' st.ahle hydrates st.ch as arc formed in the 
(Tvstalline condition. Ionisation of elect roly es is also sui.posol 
to be a consequence of the operation ol the law, because the 
formation of an electrical double layer al the surlacc nl he a,,, 
will result in the diminution of the tree suilace energy, Ih -'h 1' 

Regularities in the Hygroscopy of Chemical Compounds, 
r. T, / r.i h lor\ 54 ‘^87 — '29n).- -Afu'v a it'vitw 

of the com|)onmls which are hygroscopic in charactci, tin ,uit 
draws the conclusion that, at present, as_ many ressom tan 

be addiiccil against, as for. any scheme of cla.-silication. . 1. 

Thermodynamic Functions of Mixtures with Reacting 
Components. Rutkis II. .1. IIouxex (Zed.sM- f''.""'.*"'' 

82 69') —74*^) — A theoretical mathematical papci in wliu i 

ditions for chemical equilibrium in the 'I;’ * 

are deduced iron, the seeomi law ..I thermodynamics; the lomlm - 

arrived at are conllrmed as far as the l.qm.l state is 

nt'ier methods. The three llicrmo.lynamic functions V- ■ J 

arc lief, net!, ami their proi, erl.es arc ,-onsulcrcd. It is 

tliev emhra.-e systems ,n which there ,s im chemical equ 1 ■ > 

The theory is extende.l to sy.sl sol imxlnres o .iin )oa|, 

ami it is'shown in this eonnexion that, the tumt.on. 
,,,,„Ilhrium of such a sv.d.m, are identical with the ^ 

.Iviiamic funcli-ns. The method of dcteniiunug eqaih.ri. 
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Ij^tciogeiieons systems, by means of the new functions, is indicated, 
pad conditions for the existence of an ideal liquid are put 

d- S. 

ChBinical Equilibria in Gaseous Systems. Ugo Grassi 
I V(/(ji;u Cw-y 1013, [vi], 5, i, 85 — 1)6). — Two deternunation.s of the 
(Oiiitfiut of the reaction COAle.,-; IT2 CHMe2*OH at 182° and 
:i3 cin. pressure gave for the reaction constant the values 1-48 x IQ-^ 
iud l‘45xl0-\ whilst a third experiment at 182° and 109 cm. 

gave r45 x 10“-. In these cases acetone and hydrogen 
i-fre taken; in an experiment starting with the alcohol and 
liydro^'on at 182° and 76 cm. pressure, the value of the constant 
\s>\i hlOxlO"-. The exp,{*riiiients were conducted by leading 
purilied electrolytic hydrogen throiigli the organic substance con- 
tained in a weighed vessel kejit in a thermostat. By altering the 
ieiuperature of tlie thermostat, various mixtures of hydrogen with 
the vapour of the substance coiihl be obtained. The mixture then 
passed through a copper tube, 180 cm. long, containing porous earth 
coated with^ reduced copper. Tlie product of the reaction was 
retained in a condenser, and the excess of hydrogen escaping caught 
and measured. The apparatus was gas-tight, aud its contents were 
kept at a known, constant pressure. Tlie liydrogen was obtained 
bv electrolysis in a cell comprising a nickel anode immersed in 
sodium hydroxide in a porous pot: this pot in turn was placed 
ill a second porous vessel containing a saturated solution of sodium 
siil]jhnte, whilst, outside tliis was an acid solution of copper sulphate 
containing a copper plate as anode. R. V. S. 

Chemical Reactions in Strongly Compressed Gases, 
Kmii, BUiNKii EUkirocheu)., 1913. 19, 301). -An answer to 

Trautz's criticisrr- 150) of the })aper of Briner and 'Wroezynski 

(A,, 1911. ii, 705). ' J. F. S. 

Chemical EqirilibriuDi in the Action of Hydrogen Chloride 
Gas on 2inc Sulphate. Camii.t.k MATtosox {Compt. rmri., 1913, 
156, 78S— 791).— A study of the system zinc sulphate-hydrogen 
chloride, liie reaction being: 

(// . l)/mSO,- 2TTCl-:/-ZiiSO,.II,,SO(-ZnGl,;., 
tlie dissociation pressure (dST'O mm.) being deTermiueci at 0°, has 
Luven (lie temiieratnre of dissociation (12’3''_) and the heat of 
iormatinn (I'.dG cals.) of the aci.l siilpiiaie ZnSO„H..SO^. This 
crystalline acid sulpdiale coinpletelv docomjK'ses zinc chloride .at the 
crdiiiary lemporature. 

Landolt’s Reaction as an Example for the Demonstra- 
tion of the Foundations of Chemical Kinetics. Ai.fkkd 
Tiiifl Zeul.r l!)12. ii. 2nl7— 201S; from SUzungsber. (r'e^, 

Fvr.l. Xatnrwiss. Murlotro. 1012, 2. 1 1— 35). -The inHaooce of tern- 
I'cnUurc. concent ration, and catalysts on the iime-reactiou, oxidation 
M' .siilpimrous acid by iodic acid, is described. An increase in the 
'•niicentrali m of liic iodic acid by live times makes the reaction 
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nineteen times as fast, and if the concentration of both reii'^eDts ' 
increased by five, the speed becomes fifty-three times greater. 
reaction becomes slower on cooling, but heating above dioul 4 
be avoided. Acids accelerate the reaction, and the Acce!erat,j[,„ 
increases with the concentration of the catalyst. Hydriodic atjij 
has the greatest effect, and the strong mineral acids arrange theiu 
selves iii order of their strengths. Neutral iodides also ac<'oler!ite 
the reaction. 

In order 1o incorporate the catalytic influence of acids 
iodides with the theory of reactions in steps, the following 
are given: 

I. 10..' + 51' + 6H‘ 3L-;-3H„0, 

IT. SO 3 " -r T_, + 20TT' SO/' -1 ‘2V i- H.O. 

According to this scheme, tlie sulpliuroxis acid only reacts wiij 
free iodine, and the latter only appears when the former is coiv 
jdctelY oxidised. The second step is incomparably faster tlian tlii 
lirst. The scheme is sujiported by the fact that analogous rertcthi- 
with o.sidising agents which do not give up oxygen, for oxfiinph 
the oxidation of iodine ions by p<*rsn]p]iate ions in pres(Mice r, 
snl|'hiir»nis acid, are uninfluenced by free acids. 

Tlie oxidalion of snljdnirous acid by ferric salts is considenitli 
accelerated by iodides, but the influence of acids is not so siu/i 
as in Landolt's reaction, since tlie anion also )>lays a part. Tl> 
addition of nitric acid sets back the ionisation of the sulplmroi). 
acid, and the reaction is slower. 

The catalytic inilncnce of iodides on some oxiflations is seen ii 
the reaction between ferric s.ilts and stannous salts and in th 
reduction of arsenic acid by livdrosreu sulphide, for the additim 
of potassium iodide causes romarkaVfle acceleration in ea<‘h case, 

J. C. lY, 


The Nature of the Time Reaction between Carbonic Aciii 
and Bases. Ai.kkeo Thiki. (AV., 1913, 46. s(i7— 871),— hi , 
former juiper (tin’s vol., ii, 1D9| the author had no hesitation k 
sulifcriidiiLT to the explanation of the slow reaction between carbohe 
acid and hnses (eompare also this vol.. ii. 198) as being due loth 
slow livdration of the carbonic and. since ionic reactions, siicb 
occurs in the nculralisatifui of an acid l‘y a base, are j.aMclie,':;.' 
insrnntaneous. If this explanation is correct, the time of ncuir?.; 
isation should i)C ind-'pendent of the base when enuivalcnt .sohuiob 
are used. Tliis is found to be the ease when solutions of ?c>d:;ir. 
hvdroxide, cither as such or containing equivalent qurmtilie? c; 
strontium or barium chloriilo, and of barium livdroxide are ii-w 
In the case of a solution of sodium hydroxide and calcium clilori*. 
the time of neutralisation is somewliat longer, the reason for \tk 
not being {julic clear at pr(‘r>'jinl. Witli solutions of sodium 
oxide containing the equivalent amount of ammonium cldoride, i; 
ii!!:e.‘^ of neutralisation are (•on'idcral>lv incre.iscd. The lu.d i.i'‘ 
cannol b(‘ due to a time reaction d'*|)rndinL' 011 thi‘ iUiiHion:;: 
ammonium hydroxide, since ammonia d(}(-s n()t- give a 1 iriie Ueartu''’ 
with my other acid. The author therefore chaws the ciuuln-.': 
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that tlie rate of hydration of the carbon dioxide is not the deciding 
in the velocity of neutralisation, and puts forward the sug 
„cstioii that the velocity depends on that of the reaction: 
pO. ■ I* it IS further assumed that this reaction 

]i„s' a greater velocity than that of the hydration of the carbon 
,lio:adi‘. it would follow that if gradually increasing quantities of 
todiiDu hydroxide, or of sodiiini hydroxide and ainmonium chloride, 
jie added to successive and equal volumes of a solution of carbon 
aioxide, tlie rate of neutralisation should he practically iiistaiitane- 
„„5 as long as the amount of alkali added does not exceed that 
necessary to neutralise the car ionic acid already present in solution, 
since this would be an ionic reaction. As soon as this quantity of 
alkali is exceeded, the reaction should begin to slow down, that is, 
there should be a sudden break in the curve showing the relation 
lictwceii volume of alkali used and time of neutralisation. More- 
over, this break in the curve .should occur at the same place, no 
inalter whether sodium hvdru.xide or sodium hydroxide plus 
aiuinonium chloride be used. The experimental results agree with 
(lipse deductions, .and from them the author calculates that only 
about. 2‘’i of the total carbon dio.xide present in solution exists a'^s 
caiiioiiic acid, front which it follows that the, true dissociation 
constant of carbonic acid is approximately 2 x 10 ®, that is, carbonic 
acid is about as strong as acetic acid. 

The behaviour of a solution of carbon dioxide is thus analogous 
to that of an aqueous solution of a y-lactoiie, and by experiments 
witli '/-valerolactone and sodium hydroxide the author shows that 
the lioiliiig solution conltiiiis about 1% of corresponding acid; after 
this amount of acid has lieeii neutralised instantaneously by the 
sodium hydroxide, the reaction between the lactone and the alkali 
is a time one. 

Xeutral salts retard, rather than accelerate, the reaction between 
an aqiieons solution of carbon dioxide and b.ases. T. S. P, 


Velocity of Formation of Precipitates. Alt:.x.-\xder Fjxdlay 
iZrUwh. phtisihd. I'heiit.. llll.l, 82, 7f:)t The author in reference to 
tlie paper of .Tablczytiski (this vol„ ii, 203) calls attention to experi- 
iiiPiits of liis own (A.. 1900, ii. Till), in which he obtained results 
sliii bar to tlioso of .Tablo/.vnski. 3. F. S. 


Hydrolysis and Alcoholysis of Amides. Sci-o Kilci (CV/eia. 
Teatr., 191.1, i. 603: from .Suoiil'ilmseil I ToiiiiityfikiHf 
912, A , ill, Xo, 10, 3—30. Compare A., 1912, ii, 748).— The titri- 
neirir method for estiiliatiiig tlie anniioiliiiiil salts produced by the 
lvdrolvsi^ of alkvlo.xY-, amides has heeii extended to cases in which 
he reaction takes jilace in an mpiccns-alcoholic medmin, Expeii- 
lumts ivitli acetamide ami ]iroinonaniide showed that the reactivity 
u ihi' amide mav be represented by the total velocity k of the 
ivdiolvsis and aieoliolvsis. :nid in solutions containing less than 
iil",, ot'alfohol tlii.s value is found to cciitcidc with the velocity of 
lydrolysis k.. J- '''■ 
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The Simulfcaneotis Oxidation of Quinol and [Sodiun^i 
Sulphite by means of Atmospheric Oxygen. .loiusNts 
PisNuw {ZeiUrh. Elehlrochem,^ 1913, 19, 262 268. Coni|iai(. ^ 
1912. i, 849; Scliilov and Fedotov, A., 1912, i, 96G). — The aulhors 
have investigated the atmospheric oxidation of quinol and sodiu),, 
sulphite mixtures, together with the influence of cupric ions o)i the 
rate of oxidation of the mixture by atmospheric oxygen. It is slimv,, 
that a small quantity of sodium quiuoldisulphonate acts as an aatj. 
catalyst, protecting the sulphide from oxidation by atraospheric 
oxygen, and that quinol disulphonate and glycerol act in the saiiie 
w.a'v, and strengthen the action the one of the other. The presence of 
cupric ions increases the simultaneous oxidation, and at the same 
time changes the relation in which the two substances are oxidise,-] in 
the sense that the quinol is used up more rapidly than tlie sulphite. 
The presence of the quinoldisulphonate retards the oxidation of the 
quinol sulphite mixture even in the presence of cupric ions. Init ii 
has no effect on the changed oxidation relationship hroiiglit nlion, 
bv the eupric ions. Xot only the velocity of oxidalion. but also tits 
ratio in which the two substances are oxidised, are depeiideiu on 
the hydroxvl ion concentration. The. action of old quinol-sulphitc 
mixture is clue, not to (he presence of sulphite in a complex, but 
rather to the presence of sodium quiiiolmonosulfiiionafe, .T. F. S. 

The Transformation of Hydrazobenzene into Azobenzme 
and Aniline: A Reaction of the First Order. Jumrs SntoLru 
aiul (iKiiMu: (). fniMK. j'lM. (AVr., 1013. 46, Oil — O'Jn) tVlicn an 
alcoholic solution of hyilraaobcnzcne is heated in a sealed tube at 
131)^. transformation takes place according to the equation; 

orii-x ir-x ti-rii— >2rh-xiT,, -r PirXVPh 
(Biehringcr and Knseb, 190;!, i, 296). If this is an iincv. 
molct'nlar renclion. as supposed by Wieland (,4.. 1012. i, Oh'Ji, it 
sliould be of the .second order. According to the theory of Sticjiiu 
(A,. 19o3. i, 2;!,')). licnvever, it is probable that in sucli rcai r.rms 
iiheiivliinide. Ph-XI, is first formed according to the equatiem; 

Pli-X„TI.,-Pli- >Ph*X; rPh-XlT,, 

Tl'.is reaction t.ikes place slowlv, and is followed by the in-iaiihiii? 
(lUS re.actinn: 2Ph-X:--->PlrX..-Ph. The tot.al reaction shoiiM 
therefore lie one of the first order, as is found to be the e.-i=e experi 
mentally. , 

The. veloeitv measnicments were carried out at 110 , i-, thf 
alcolioHc solutions lieing sealed up in glass tubes under a pri-s.niia 
of aliont 211 mm. The course of the reaction was fnllowr-il 
adding the conteni s of the tubes to cxce.ss of iodine soliuioi), aid 
titrating the excess with tllinsulph.ate. The velocity constant has a 
mean value of (i nnl.'ir.. and is independent of tlic dilution. W lai 
the reaction is about two-thirds complete there is a tenilciicv Jw 
the constants to fall. "T- 

Surface Combustion. \Vil[.i.\.m A. iioxK (/*r., Ifl.l. 46 

qq.v 9f,9).— A rorrei-f ion with respect to the authors rifioniv n 

Xt rnsi s ilteorv of surface e.atalysis in hm lecture to the^ta'urn' 
Cheniieal diK-ieiy (this voh, ii, 201). ^ 
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Catalytic Oxidation at High Temperatures. Sergius Fokis 
!j I'vss. Phjjs. Soc.^ 1913, 45 , 28fi — 288). — Air saturated with 
jiietlivl alcohol vapour was passed through heated tubes containing 
.,h, minium turnings, reduced nickel or cobalt, manganese, or 
nlatinum, copper, silver, or gold on msbcstos, the temperature and 
duration of heating being varied in dillerent experiments, 
tvith cobalt, nickel, aluminium, manganese, and platinum the 
iiia.siniu'u yields of formaldehyde were small, but with copper, 
43 -47% was obtained, witli silver 64—66%, with gold 71%, and 
with silncr and copper together, 84%. 

The results obtained with gold, copper, and silver indicate that 
the maximum catalytic activity must therefore he attributed 
,0 the metal with inlermediate atomic weight, just as is the case 
,vitli catalytic reduction, where palladium is the most effective 

metal. , . , , . 

It appears also that, in the catalytic oxidation of methyl alcohol, 
occluded oxygen plays a part similar to that of hydrogen occluded 
bv the platinum metals in catalytic rediictioii. and tliat'intormediate 
labile oxides are formed, so that atomic oxygen takes part in the 
change. T. H. P. 

Catalytic Studies. III. Catalytic Deviation of a Reaction. 
K. 1 I 1 C Aetx and C. Bai:.m (Mojiatsh., I'llci, 34, 425 — 515). — The 
principal results may he summarised as follows; In the presence 
of molybio acid the reaction between hydrogen peroxide and sodium 
thiosulphate in (aceticl acid solution gives not only tetrathionate, 
which is the ordinarv product of reaction according to the equation 
(1) ]T.,0., + 2S,;0,.,'' + 2If^Sj0,4'-2II.,0 (Abel, A.„ 1908, ii, 26), 
but also 'sulphate, according to the reaction (2) 4U.;,0» + Sa03"—> 
2SO4" T 2ir -r 3II.,0. The relative proportions in which these two 
vcaelions take pia’ce, wlieii molybdic acid is present only in traces 
of the order of 10'^ mol. of AI0O3 per litre, varies with the condi- 
tiuu.c of experiment betwe.en I;1 and 1:8. 

The tetrathionate reaction (II is not influenced by the presence 
of molvbdic acid; the sulphate reaction (2) does not proceed by 
wav of' telrathionate, so tliat the course of the reaction is actually 
deviated by tlie catalytic action of the molybdic acid. 

T!i(' vi’locilv of tire sulphate, reaction (2) is independent of the 
roncenlration of tlio hvdrogeii ])eroxide, but proportional^ to the 
roncent rations both of the thiosulphate and of the molybdic acid; 
livdrions have an accelerating effect, but the reaction also proceeds 
i]i tlicir absence. Tbo velocitv equation is 

- r/[H.,0,,l ■tU - 1.500[JtuO3l [Xa38..03l 
.it 25''. when [II']“ 0. ! is expressed in minutes, and the conccn- 
lintinns in giain-eqiiivalents. that is, (n-j02'2), and 

(IfoOd per litre. 

The tel.al velocitv of reaction is expressed, at 25°, by the two 
rlmultancons diflcrential equations; 

dc ,/f-vr,:if(ll„O.A- e -,»]|t\.i..S.,03l-:r^y/8] 
md -/c ,// t.h(l0|.M<)O...,||(Xa..S..O:d - where the qnantitica 

ill roiiiid hr 'hots give the concentratioiis at the commencement oi 
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the reaction, and .r and y ate the concentrations at the time t of the 
tetrathionate and sulphate respectively formed, and expressed in 
the appropriate units {;r— (S^O 0'^)/2 and .V = (S 04 ^^)/ 4 ). 

The mechanism of the reaction leading to the production of 
sulphate consists in the formation, with unmeasurable velocit}-, of 
a pcrniolybdic acid, which then oxidises the thiosulphate to 
sulphate. This latter reaction takes place in stages, but the staf'e 
which regulates the velocity is bimolecular. '' 

The, analytical methods used in this investigation were based 
on jnevions work of Abets (A., 1912, ii, 486). 

'riic authors call attention to the analogy existing between this 
catalytic deviation of an inorganic reaction and the selective course 
pursued by ferment and enzyme reactions. T. S. p. 

A Condenser in One Piece for the Kjeldahl Estimation of 
Nitrogen. Ernst Pesewp-vK {^eitfich angfitv. Chem., 1913, 26, Krp 
— Tlie author describes a piece of apparatus in which the trap te 
check spray, the condenser, and the tube leading into the receivititr 
flask form one piece of glass. The tube leading to the condenser 
is sloped downwards throughout its length towards the distillin^r 
flask, so that any alkali dissolved from the hot glass by the 
condensed slcaju is prevented from passing down the condenser. 

D. F. T. 


Inorganic Chemistry. 


The Acidity of Water and of Hydrogen Peroxide and the 
Uniformity of Compounds. Preliminary Note, .Ioai iini 
Zi'nir.. 1 913. i. .'('2 ; fiom St'hv'Mz. ir<;c/f. ('.hf.tn. 

1012, 50. 711).- Since Merck’s acid-free “ perliydrol " liherates the 
acid from .‘^odinni silicate, borax, sodium metaphosphate, and 
potassium ferro- and fcrri-cyanides, it is regarded as an acid, and 
since water sets free hydrogen peroxide from peroxides, it also is 
classed as an acid, “water acid." Oxides therefore become- 
‘ aquafes’’ and peroxiiles “ hvpcraquates,” and hydrogen is 
assumed to lx* a metal. J. C. 4V, 

Application of Hot Centrifugation to the Estimation of 
the Composition of Hydrates with Low Water Content 
PhTK koNtiZ'iv Z'hfiii. Z*utr.^ 1913. i, 76o : from 
I'ohjU-r],, Xni:,is,hnh>^k, 1912, 1 , ii, 389— 39c). --- For tho 

i-ola 1 iiui of Inwi-r livrlratcs which are stable at higher temperatures 
it. is r«(«ni)tiicn'led to surround the centrifuge with a mantle 
tiuou'jh wli'.rh hot water mav flow. By this means the hvdi'otf^. 
.MtiBr .Jii ,0. t aHr..2fl.(>, aiid NiBr...2n..O. have heen obtained. 

- ‘ J. C, W, 
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■Weight of a Normal Litre of Gaseous Chlorine and 
Silicon Tetrafluoride. Determination of the Atomic Weights 
of Chlorine and Fluorine. Adries .Jaquekoii rikI .Mei.cos- I'ouii- 
pai.iN {J- Ohim. phys., 11)13, 11, .3 — 28. Cnm|i!in‘ I'lH, ii, l.-in), — 
Tlie authors’ displacement itiethod of measuring gaseous densities, 
,vhiili has the advantage that no mercury pump or greased stop- 
cocks are necessary, has been applied to the corrosive gases chlorine 
j,id silicon tetrafluoride. 

The weight of a normal litre of chlorine, liljerated from hydro 
clilorir acid hy manganese dio.xide or potassium permanganate, or 
Ijy lieating auric cldoride, was found to be 3'214 grams. The values 
ohtaineil by the displacement method and by means of a special 
fiuiii of Dumas bulb are in fair agreement. 

dilicon tetrafluoride was prepared by the action of concentrated 
sulphuric acid on a mixture of calcium fluoride and quartz sand 
ior the displacement experiments, and by heating barium silico- 
fliioritle for the Dumas bulb experiments, which gave a slightly 
higlicr value. The weight of a normal litre was found to be 4'693 

Gniiiis. 

^ Wlien silicon tctralluoriilc is passed over irlasi-wool at red heat to 
remove hydrogen duoride uccordini' to Moissaii’s proro.dure, a 
5 iibfli.ioride is a])panMil!y formed, since tlie normal litre weight 
iiuTeases to 4'B20 grams. 

In view of the uncertainty of the cojnpressiljility data used in the 
reduction of their e.yperinjental values, the authors' results cannot 
b(‘ employed at present to calculate tlie atomic weights of chlorine 
and fluorine. R' J- 

Preparation of Perchloric Acid. Frank C. >r.\TiiEKS {Clfuu. 

1913. 37, 363).— One hundred grams of potassium perchlorate are 
diuilled with 60 c.c. of concen.t rated sulpliurie acid under a pressure 
o! 10 cm.; meanwhile, water-vapour should be led into the distilla- 
lion llask in -uch ‘[uantitv that no erystah (HClO^.n^O) collect 
111 the cundeiiser. Only very little vat'our U_ necessary, but an 
c.vcess does not- iiiatter, as it only causes slight spirting and prolongs 
the distillation, Tho neck of the distilling flask should be 
lengthened in order to prevent- the rubber stopper being attacked. 
Two hundred grams of ]«otassiu!u perchlorate are the most^which 
can be used in a litre na.sk. Tho concentration of perchloric acid 
obtained varies from 88 to 98".-. 

If sodium perchlorate is used. ‘JO gram.s are treated with 30 c.c. 
of concentrated hydrochloric acid. 'The sodium chloride formed is 
insoluble, and the’ hvdroclilorie acid in the filtrate from it is driven 
off at 135*^, whereby a 05®;. perchloric acid is obtained (compare 
Mathers, A., 1909, ii, J37). 

The Finding of Iodine in the Waters of the Dead Sei^ 
and the Detection of Iodine in Concentrated Solutions Rich 
in Magnesium Salts. Heishu-h Fresknus {l>rA. d>^ut. 
Naturfor.^cI.. Urztr, 1013, US— IJO). - The water, wlii.h was 
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collected iu the latter half of 1909, had D''" 11555 and the fo||o„.. 
iiig composition, expressed in terms of grams per kilogram ol wate,. 

K, Xa. Ca. Fe (ous). Cl. Br. I. SO,. 

4-411 25-38 7-S92 23*21 0*007586 124 1 2*121 0 000-247 0*7:n‘> 0 ueii-r 

JIaguesiura chloride is present in by far the largest amount, 
follow, iu order, sodium chloride, calcium chloride, potiissiiim 
chloride, sodium bromide. Sulphates are present to only a 
extent, hydrogen carbonates to a very sliglit extent, and ioiUdes in 
traces. The presence of iodides has not previously been deLectfr]^ 
probably owing to the fact that when tlie water is evaporatfid, 
liydrolvsis of the magnesium iodide occurs, and the hydrogen iodjfle 
formed^ is driven off; this action takes place with the brouiidti 
In order to retain all the bromine and iodine iu the solntioji during 
eva})oratiou, it is necessary lirst to decompose all tlic inagiicsiuin 
compounds present with milk of lime. 

The following metliod was used for the detection and esiiimuinn 
of bromine and iodine iu such waters; 1090 grams of the ivaier 
were diluted, lieated to boiling, and tiien precipitated witli ait 
excess of milk of lime. After colleotiiig the precipitate, tlie lilinuc 
was evaporated, the residue powdered, and extracted four time^ 
with Ob'.'o alcohol. To the alcoliolic e.xtract were added a few* drojjs 
of concentrated ]>otassium hydroxide solution, the alcohol disiillod 
off, and the residue heated until it glowed slightly, after wliicli it 
was dis.solvpd in water ami the iodine liberated witli nitrons f^cid 
Tlie iodine was extracted with carhon fUsulphifle ami esliiniUKi, 
after which tho bromine (and some chlorine) was precipitated wuli 
silver nitrate and estimated by determining the loss iu weitrla 
occurring on lieatiug in a stream of chlorine. 1. S. 1\ 


Behaviour of Iodine towards Sulphur, Selenium, and 
Tellurium. Kknst IIkckma.nn and Kclolk II.^ssi.ia.s {/.tthch. mior'j. 
Chein., 191‘3, 80, 321 234).- The luniecular weight of n, 

iodine has been found (_01ivari, A., 1000, ii, 39) to hr Sc^ iti^U’ac 
of whilst there is no iiiflication of the jirest'iicc of a coinpouiii; 
(Fellini and Fedrina. A., 190d, ii, S:\3). The low moletiilar weiL-lit 
is coiiliriiied, and is almost tlie same at 181*^ as at 101". Sulphui 


ijives values falling little below S<. 

Ant!ira(piinone (crvoscopic constant 14S) gives S 


diphenvl (ebullioscopic constant .)9’3l gives sinir 
therefore a specific influence of the iodine, am! 


and wiiihr 
iiilar vaiues. It is 

therefore a specific influence of the iodine, amt not oi liigli uoi.- 
peratiire, that causes (lie dissociation of the selenium luoleiule 
Tellurium reacts witli iodine, ami the crvoscopic ami ehulli-'Scopi'' 
re.mill.s indicate a large jiroportiou of single atoms. Fed phosphon? 
in ioiline gives F,, a cliemical reactiem taking plaec. C. 11. It 


Analysis and Preparation of Fuming Sulphuric Acid of 
Given Strength, dosi-: Fuats Aymkiuch (.IW. /Vs. . l''hx 

11, 118 — 136).— Formulae and tables for use in the jirejiariflin!! o: 
acid of a desired strength. ^ ^* 
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Selenium^Oxybromide. II. Tii. {Z.iUc.h. ,rni,r<,. 

1913, 80 , 277- -279), — When solenuurj f»xydiloride i.s distilled willi 
sodium bromide, a dark red liquid is obtained, whidi solidifies, 
Ifiruiiiig yellow needles, and has llie conipositioii SeOUr... Tlie same 
coiiiimund has been obiauied from selenium leirabromide and 
selenium dioxide. The crystals molt between 30- ami -JU-, dissolve 
jji sulphuric acid, and may be largely reeovorefl after treatment 
small quantities of water. ' C. IT. 1), 

The Atomic Weight of Tbllurium. Ptrit Ki-sm:t/.ov 
Xav!/-.. 1013, 1 , 772 — 773; fnitn Jzoesi'i. hoa. /'oli/Ud^. lad. \uco~ 
l;jv.Uyhiih, 1912, 1 , ii, 3<^0- :>K»). — \\ ton tbe dilfei( iices lahwacn 
Oie atomic weights of the elements in tiie uneven periods are 
labiilaied, they show a regular rise and fall witldn tin- separate 
lU'oiips. The negative dilTerenee between iodiine and tellnrium is 
111 aceonlanee with the other flilh-renee.' in (he sixth j/fonp. 

J. C. W', 

The Oxidation of Nitrogen and Active Nitrogen. Fka.n/ 
ih'ss {Uestarr. Vhem. Ztil., 1912, 15 , — \ (liseus.'ioii of the 

Iheriiial and electrical principles wiiich may aecomit for the 
I'ontifition of active nitrogen feoinjiare Klirlieh and Russ, A., 1912, 
ii. .11, and Strutt, A., 191 1. ii'. IS2. loruj). K. .M. 0. *M. 

The Action of Ozone on Liquid Ammonia. Wilhelm 
JUncuot [Ihr., 1913, 46, li'Sli — lOlilb.- -Win n ozutie (10 — is 
pafised into liquid ammonia at- — TOh an orauge-red colour is 
produced (compare A., 190S, ii. lUl ), wliicii iM].idly jiales at - 
t(.> GO'^, when the current of ozone is slopped; above -00*^ the 

colour practically disai>pears- In the jirescnce ot a few drops of 
water, tlio colour is nioiv slable, persisiing lo towards -50"'. The 
addition of much water makes tin? colour Irs^ stai.de. It the 
atinriotda is dissolved in anhvdroiis s'iK-phts like Cfirlion tetvacliloride, 
diloi’oforin, elc.. tliere is no formal ion of colour, neither flo anhy- 
drous irimethvlamine ami dimcrliviamine give rise to colour. Ilow- 
rver. the amine.' reai’t- similnrlv to ammonia u'lv. rif.) in that, on 
acidifying after treatment with ozone, titanimn sulphuric acid gives 
an intense reaction for hvdroueii peroxide. 

If .iquiil ammonia, c*ontain'‘‘ij in a U-tube. is (*ooh.':l in liquid air, 
a laver of liquid ozone ''oiid(‘ri>ed over ii. an-) riu.m the U-lube 
allowed to warm up iiradiiallv in iho iem]H-raiure of the air, no 
ex])losion occurs. T1 the amu'onia m rejdaced liv di- or iri-nietliyl- 
aiiiiue. explosion occurs uinler the same cOfiJil ions. 

The colours obt:nue<{ with ammonia are j.u-obably due to the 
proseiue of slif^ht traces of water, wlucii it is ditiicult to exclude. 
They are very similar to (hose ohtaiiicd rvitli ozone and potaspium 
hvdro.xide (/d/c. elf.), and it would seem as if, in this respect, the 
auniioniiini livdroxidc formed is more sinnlar to the alkali 
hydroxides than di- and tri-methvlammoninni hydroxides. That the 
amines give, no colour mav, however, be due to the fact that at the 
low temper unres used the conditions arc not tavourahle lo the 
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formation of substituted amiiioiiium liyilroxides from tlie 

T S P 

amines. -■ 

Tension of Metal Ammine Compounds. WiLiiniji 
IZdlscL ph/8,kn/. Chem., 1913, 82, (>88—091).— A 
Ephraim (this vol., ii, U9, 130). It is shown that Ephraim >, st.uj, 
meiit, that the ammine salts split off ammonia one molecule ut a 
time ’with tlie formation of all the possible ammines is lwse,| „„ 
an error Tiie author demoiislrates experiuicntaliy that only itvo 
ammines of nickel bromide exist, namely, tlie hexammme and the 
diammine. 

The Allotropy of Phosphorus. VV'altku A. WAiin ((7,«„|, 
Zmtr. 1913, i, 771 — 776; from OftKrsigt Fimka ] etrnt^. FOrhandi^ 
1911 '54 A, 9, 22 pp. Compare Jolibois, A., 1909, ii, 720; 1910, 
ii 846- Cohen and Olie, A., 1909, ii, 998).— When red phosplionis 
is’ heated in a stron? capillary tube, it becomes almost Idaek at 
500=, and melts at 600= to a yellow, mobile luiuid. On cooling, the 
colour deepens to a reddish-brown until solidiiicatioii occurs. 
Purified, molten white phosphorus does not absorb light, but in the 
davlight the liquid becomes yellow, and tlieu absorbs r.iys ol l£6iig 
and smaller. When a drop o*' white phosphorus, under iviitcr, is 
illuminated by a quarlx mercury lamp, it immediately receives an 
elastic coating of red phospliorus. . . 

From these e.^periments, the coiu-lusiou is dniwn that molten 
red phosphorus is not identical with moltcu while |ihosphoius. liut 
that at comparatively low temperauu'cs it e.xists as a litpiid of slid, 
high viscosity as to be vitreous. Between tlie two molten iiuiiii:'. 
cations, equilibria exist .at dilVorciit temperaliires, but the puif 
molten white phosiihorus is not an equilibrium lui.xture, siiioc tas 
siieed of transforiiiatioii into red pliosphoru.s is cxliemei} smrii! 
below 250-' in tlie dark. The fact I lull a labile substance eiiu ladt 
without passing into the stable form is seen 111 the case 01 licma. 
pheiione (this "vol. i. 488). Above li'ansl'ormatiou proceed- 

aiiace, and the 5 ]ieeil can be accelerated by catalysts. I he roVa:!' 
of the red jdiosplionis which separates dcpemls nn the teinperaiuro 
since devitrification occurs at high tcmijeratures. W hftiici- olhei 
modilieations are prodnci'd in this process is um-ertaiii. hut bhy!- 
ofvstallised phos]ihoriis may he. one of them. 5. t '' 

Formation of Hydrogen Phosphide from Phosphorus yic 
Potassium Hydroxide. E. I,.,ivi:mi.aki.i {ZfUsd. iJ.yPvv. 
I'nierr, 1912, 25, 36.8).— The iinthor .le>cnlie.« a simple iiietirod M 
preparing hvdrogeii phospliide without the presence ol iiciirog'i. it 

otlier inert gases. , . , 

The generating flask (a 12.5 c.e. Erletimcyerl is Idled to yu-i- 
4 c.c. ol the stopjier with potassium hydroxide sohtlion, ami attfi 
adding the phosphorus gently warmed until tlie reaetion Ehuto 
the delivery tube consists of a wide glass tube with a not loo ayy 
outlet, and is dipped into warm water. As the action pr iceet s, « 
ileliverv tube becomes filled with white fumes of phosph-xir emi 
and only a very slight or no explosion takes place. 1'. 51 ’■ - 
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The Action of Sulphur Trioxide on Silicon Tetrachloride 
CiijHi.ns 11, Kangek aud Kmii.e li, Kiegei. {XeAlxch. a,wm (’he,,, igrj 
80, 252-276. Co.npare A 1912, ,i, 752).-XIolteu sulpluir tri- 
„jide and silicon tetrachloride mix at first ivitliout reacting, but 
hie reaction, ifeiCl, e- ISOj^-SijOClj i- S,0-C1.,, sots in very slowly 
in the cold, more rapidly at 50-, being then coinplote m six to ten 
hours. In presence of a large excess of sulphur trioxidc the furthf-r 
,, motion occurs : -t 6SO, 2StO, Ax)^X. pho^" 

not. obtained- The two compounds, Si.,OCl,; and S.,0-C1, appear 
^0 form a molecular cortijiouiid on warming, which solirlif4s at 
_7So whilst a simple mixture of the two substames ^glidilios at 
about '38°. in presence of water, chlorosulphonic acid, silica and 
unaltered silicon tetrachloride are obtained, but not silicopliosaen. 

c. a. D. 

The Alteration which takes place in Potassium Poly 
sulphide. Mk.nui Pkckuk (./. /’/utrm. h'kiut., Ihlo. [vii], 7, ;5P - 
—Analysis of potassium poly.suljdude, whicii liad been kept since 
1906, showed that it had been completely de<"oijiposedj no trace 
of sulphide was present, the siilplmr being either in the free state 
or as thiosulphate or sulphate. Only a trace oi carbonate was 
present, so that the decoiiijiosilion was not due to caibonatioii. 
The polysulphides disappear with the foniiation, chiefly, of thio- 
sulphate, the oxidation being brought about bv moist air. 

T. S. P. 


The Anhydrous Protosulphides of the Alkali Metals. 
KlJEN.'ili UKNGAUt: and X. (.‘oSTL.iSt' (CV//7//,. i'lpK 156, 

791 — 793). — Tlie authors have prep.ared the sulphides of sodium, 
potassiuHi, rubidium, and Ci’csium in a pure aulivclrous form bv the 
direct action of sulphur vapour on an excess cl the alkali metal 
at a temperature between 200- and 30iJ°. On di>tilUng off the 
excess of the melal, the suljiliidc crystallises out. They are all 
white, microcrystalline powders at the onUnary r.eniperainre, turn- 
ing yellow as the temperature rises. The sulpdiides are less coloured 
and less soluble in their metals than the corresponding oxides, but 
the solubility increases with rise in atomic weight of the metal, 
They are more stable than the oxides, being unaltered by light, 
and' are nob decomposed by heal except at very high temperatures, 
when they give persulphides and vapours of the itieiak W, G. 

Acid Sulphates. VII. Acid Sulphates and Pyrosulphates 
of Sodium. Potassium, and Ammonium. D’A.ns 

[ZKiU-h. (tnorg. Chein., 1913. 80, 245).— The solubility isotherms 

of tlie three systems SO 3 -II.O -alkali sulphate have been 
determined at 25°, and tlie followiiiij solid phases have been 
observed in contact with the soluti<m: XallSO,: NaH 3 (S 04 ’)^, HnO ; 
Na.,S 04 , 4 -oH,,SO, ; XalTS.O- KHSO. : KH,(S 04 )...H,, 0 ; 

Klig(S04)G; kHS.,0-. (NIT^UkSOj; ; (Nli^lHS.O;. 

The dat4 and triangular tliaitrams for tiie lliree Ternary systems 
a'kali oxi<le at 25'-" are also given. C. IT. D. 

VOL, CIV, :l. * 
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A New Form of PotEissiuiii Dichromate. Alexis Dlhoii, 
(Compt. rmd., 1913, 156, 1022-1021. Compare VVjrouboff /;„//, x,„, 

/>a«c 1/m 1890, 13 , 309 ).— By the addition of a consiiieraWe 

aluiimiium sulphate to a solution of potassium chrouiate, tlie l,u„. 
is partly- converted into potassium dicliromate, with the precipilHticu 
of ahmiiiilum hydroxide, ami on concentration by lieat tlie s.,1, 
separates as a mixture of triclimc and moiiocluiic crystals, Tl,, 
bitter are isomorphous with rubidium and ammonium iliclironial,., 
(he optical figures for the crystals of the three substances heim, 


K,,(.'r.,0; 




(h-Hd;t'r.,0, 


„ : ; r^fOllo : 1 : 1 l/Hi d = !'l tS 

„ : t : 1-0202 : 1 ; 1 '8081 ; « -?■; -j, 

-l-0'27l : 1 : I'/SOS : 8 -in I'.r 


Althouidi they are the uustuble form, the moiiocliuic ciysials 
exhibit f.alse equilibrium, and ran be kept in coul.ict witli tib-linic 
crystals in the cold without any appreciable cliaugo. I hey dissolve 
in' a solution saturated with respect to Inchnic crystals a. by., , 
whereas triclinic crystals are umiftccted under tlir same cohouwhs. 
On healing, the mouoclinic crystals decrepitate, and tlien helmvc 
like the trieliiiic crystals (compare I.e Bel, l.ni, ii, i.l, 


Sodium Silicate. Preparation and Recrystallisation of 
Sodium Silicate, Na.,Si 03 , 911 .,C). Aliikrt A ESTriiiiKito 
/e/dr,, 1013, i, 777 i from /Vor. VUI. h.fmi. Vonu. AppL (.Hm . lubj, 

2 -135 When commer'-ial water glass solution is iiiixi-,! with 

sodium hydroxide and alcohol, the lower layer consists ol a suin'. 
saturated' solution of sodium silic.ite, and ,le|K.sits orthoviiaiiiM,: 
crystals Xa,.Si 05 , 9 Jld'>, m. ]>. 180- (ajiprox.!, in the course ui iiua, 
The following solubilities are given; the figures relcr (0 li"' v,v. 
solution at 17-.5°: In 0'5.V -sodium hydroxulc. ■-b.d. grams, 1' hi'--': 
ill 0 - 5 V sodium chloride, iitbS:! grams, I) MoO; m sauirrdc.n.vn:,- 
containui-s 27-91 grams so, Hum chlori.le, -.Hri.l •gr.ams per It"! v.v, 
of solution. When kept over bU'., potassium aydroxi.ic cr o-d- 
ceiitr.rted sulphuric acid, llic crystals change min the 
\'a.,SiO ,311 ,0, wliich soon absorbs water troni -sialium 11 '. ny.w'.o 
of 'D 1"2C to form tbe hpdr.i'i, Na.,Si(l..CII ,0. Ihc ,-pni::,i'v 
hvdrate speclilv h,s,-s 61PO ai IDUh 1 -ul it must be strong y i.vaiol 
to remove the last traces of water, .\iiliydroits sodium ^'''‘y'' ' 

111. p. 1007°. ' ■ 

Hydrates of Calcium Oxide and their Molecular Com 
pounds. II. Supersaturated Solutions of Hydrated Calcium 
Oxide. b'EDOH Fedokoyitsch Seliva>>‘\ (./. ^ 

191') 45 Coiiipaio tlii> ii. - 11 ).^ .■>in'<‘! 'U'fi ‘ ' 

soluti-ms prepared by freezing solnlions of i 

under various conditions w.-re found to coid.iin - , - - ^ 

of CaO per 100 e.c. This coiiceTit ration is in agre. nienl mdi ■■ 
obtained in Guthrie-s first exi/eriment, but llie author 
to prepare a solution containing U-Jt) grain ol C-a« I'yr 0 ^ '. 
indic.ated by Guthrie's second experiment (.\., Idi.i, n. ' 
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mola. HoO. 

Tliese supersaturated solutions are extremely sensitive to heat, 
and readily deposit crystals of the hyd roxirle, Ca(On),,, at the 
ordinary temperature, fsveii il tlie cold supersaturated solution 
is poured into a glass vessel at the orilinary temperature, the whole 
of t lie interior of the vessel hecoines coated with the crvstals. The 
formation ot the crystals may, however, lie retarded by keeping 
(lie solution vigorously agitated. 

Presence ot either of tlie crystalline hydrates, 2Ca(01I).,,H.,0 and 
Ca(OH).i (see following abstract), or of the amorplwus hydroxide, 
Ca(OH)o, produced no change in the su])ersatiirated solutions, tlie 
rxcess of hydrate in the latter not being dejiosited. The crystalline 
hydrates are precipitated more readily on a glass vessel than on 
similar crystals. 

The behaviour of the supersaturated solutions is similar to that 
shown by supersaturated gyiisuni solution (compare rotilitzin, A., 
1894 , ii, 39, 4hat sujiersatiirated solutions ot 

lime contain a stable, hydrate, which is convened only with difficulty 
into hydrates of the compositions, (:a(()ll p. ami 2C'a(011)2,H.;0. 
Such explanation is not, however, in good agreement with the 
proiierlies ot the known hyrirates of lime, the sescp.iihydrate being 
iiivlily unstable and easily (rausforiuable into the inonoliydrate; 
similar instability would be e.xpected in hy,:lrates containing more 
water than the sesquihydrate. T. H. P. 

Hydrates of Calcium Oxide and their Molecular Com- 
pounds. III. Crystalline Hydrates, Feuou F. Selivanov 
(/. Russ. Rhys. Chew-. .W„ 1913, 45, 257 -2611, Compare preceding 
iibslract), — The moiioliyilrate of calcium o.xhte, Ca(OH)i,, may be 
obtained in hexagonaTplates or prisms by lieatiiig supersaturated 
solutions of lime or bv evapuriting acpieous lime solutions under 
diminished pressure at 2S--30 tlib crystalline hydrate is less 
soluble in water and in dilute sugar solutions than the amorphous 
hydrate having the same ccinposition, the two liyilrates hence being 
akumed to be in dilTerent, physical conditions. Ainorplious sub- 
staitccs are regarded as hiL'hiy supen ooleil liquids, the molecules 
of which would l>ass into solution less rea.iily than those of 
cryslalline .substances. It niav be. also, that the iiiolecuLar weights 
of' the two Ilvdrates are dilVerent ; indeed, the amorphous form 
cannot be transformed into the crystalline form either hv heating 
with water or bv prolonged storage over water. 

The cryohydi-ate of " lime gives, on solidiiieation, absolutely 
trans]iareut ice, but, the solution loriued w'lien this ice melts deposits 
elongated hexagonal plates or small, rliombic plates of the sesqui- 
liTdrale, ‘JCa(,OHy„n..O, which is very unstable, and decomposes 
when only slightly’ be.ated, giving the amorphous hydrate; d 'S ‘ess 
soluble in water than the monohydrate. T. TI. 1 . 

The System Lime. Phosphoric Oxide and Silica. Otto 
b’tv.nsKs {Fernim, 191.S, 10, 97 — n 2 '). Tricalcuuu phospliate, 



ii. 408 


ABf5TRACTR OF CHEMICAL PAPERS. 


Ca (PO ), has m u. 1550° and is not reduced by carbon monoxiJe 
Carbon begins to reduce it at 1400°. It is not dccoini.osiM 1,, 
silica in a neutral atmosphere, but a chemical coiiibuiatioii onins 
at 1150°, and the product is completely reducible by carbon. 
compound has the composition llCaO,3biOo,P.,05, a strong maxiinu],, 
beiim found on the freezing-point curve of mixtures of calcium 
phospliate and silicate at this composition and 1030°. Two com 
pounds, 2Si0.„l>..05 and 3Si02,l’o05, have also been found, the last 
of which melts without decomposition in the oxy-hydroj^n flame. 

C. T4. 1), 


The Permeability of Glass for Water under the luflueuoe 
of Electricity of High Tension. FRieinuon .IIkveu (ft,-., uii;,, 
46, 1110— in5). — I” coutrailistiiiction tu Sciuitzenbprger ^ 

1890 1358), the author cannot find the least trace of penneahility oi 
glass’ towards water vapour under the infiuencc of a high tensim 
clischarge, ’ ’ 

Ternary Alloys of Magnesium, Aluminium, and Hinc, 
Georg Kger {hU-.ru. Xaitch. Met.Moi/rapIne. 1<I 3, 4. .J-I'm,- 
This complex system has been invcsligated f"*'y and 

micrographic methods. The two compounds, Aljllg, and ilg^u, 
form biiiarv solid solutions, whilst the former also loruis teiiiary 
solid solutions, Tliere appears to he a ternary coinijoumi 
AUMv, 3MvZn.„ which decomposes bn melting, and toriiis solid 
solutiSus, The" branch of the liquidus comspoiiding with tliis 

constituent ends in a eutectic point at 450°. ^ 

All the allovs are harder than alnmininni. and most are brmm. 
\11 those containing free niagiiesiiim are attacked by miiist air. 
The euieclie alloy, with Zn 93-5. 5lg 3 3, .M S'd, is tougl, ai.d ubc 
a jtolisli. 

Influence of Thermal Treatment on the Solidification and 

Transformation of Cadmium-Tin Alloys. Ihi.ME.xu u M.izznnii 

IlnPrn. MeLdh^niphU. 1913, 4. 1 3--J8,,-The heat-centem cl 

twelve allovs of tin and eadmuun has been determined 1)V eeiiiimniij 
their rate of cooling witli that of mereiiry nmler exactly the saur 
eoiidiiions. The results obtained are in close agreement with tlifci 
arrived at bv Guerller (A., 1912, ii, 050) from ihemctid im 
siderations The saturation point of the y tin solni sohitmn .n n, 
eutectic temiierature is 90"., Sn, ivliilst the maximum heat cM«:l 
of llie transformation at 13tJ occurs at 9 I .) .. fin. t i.-, t 
unlikelv llial. any compound is formed, and the transKiiina.vo 
consist.) in the separation of eadimum Irom solid .sohilnm m I- 
■1 eiiteelokl alloy being formed. The sohibility of cadiuiuiii i.. 
fitln is about l^i. The heat of solution of eadiiiium ui ti'i 
about 311 cal. per gram, or about twice the heat of lusion ot ra.liaiiuo 
Tn such allovs, equilibrium is only obtained liv iiuenclniig r.iiaa.' 
in order to obtain small crystals, and then aiuiealing lor " 

just below the eutectic or eutecloid point. C- ■ 
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Cryatalliaation in the Ternary System Cadmium-PotaBs 
ium-Sodium Bromides. Hermann- Brand (JaM, Tq , , 

9.^S7).-Binary mixtures of cadmium bromi.lc 
potassium bromide (m p. 735“), and of cadmium' Lm.dc a!!, 
sodium bromide (m. p. 746 ) m varying proportions were fused and 
f,{ie concentration-temperature diagrams sWen WlfK fi, t 
there are double salts, CdBr.lcC, (oftlimlio^diic 
,„d CdBrs 4KCl (rhombobedral, m. p. 324“), and ais, eiiteclies o 

these together and with the simple salts. The second pnin yioPk „o 
double sal but only a eutec ,c mixture. For (|,e ternary svstc,., 
of these salts five sections of the concentration temperature diaVram 

are given. ^ 


Compounds of Cerium Chloride with Ammonia Haurick 
B,gire {Compt. rend I<H3, 156, 1017-l01!l)._Ceriuni 'chloride 
readily forms additive compounds with anmioiiia Gaseous 
ainnioma, when introduced into a tube coiitaiiiinc- cerium chloride 
at - SO", combines witli Die cliloride witli tlie development of heat 
and tliere is a considerable increase in the volume of the mass’ 
By a study of the dissociation pressure.s, the author has established 
the existence of five different compnimds of cerium chloride with 
aniiiiotua, and has Iheu prepared fliem in the form of white powders 
decomposable liy water. The compounds are: CeCL20\TH '• 
CeCl 3 .l 2 NIf 3 ; CeCl3.8NH,; Ceaa,4\H,f and CeCl 3 , 2 KH; 


W. 6. 

A New Double Sulphate of Cerium and Silver M Em- 
JIANI'EI, I’nzzi-Kscirr {Compl rend., 10].?. 156, 1074).— By (he 
addition of a warm concentrated solution of silver nitrate’ to a 
solution of ceric suliihatc in warm concentrated sulphuric acid 
deep orange-yeliow, |>risinatic crystals arc precipitated wliich, after 
filtering, washing, and drying in a current of air at 400", idve the 
bright orange-yellow lioiihle enlphnt,, inCe(SO.).,.6Ag.,SO|! which 
slowly takes up moisture, giving crystals conta’ining’2H.,0. The 
anhydrous double sulphate is only sparingly soluble in cold water, 
but readily soluble, with decomposition, in boiling water. W. G. 


Solubility in Water of Lead as a Couple with and as an 
Alloy with Other Metals. .Alberto Sc.ala {M,ti H. Acmd. Lincei. 
1213, [vl, 22, 1. 155- 162). --The e.xperlmeiits deal with the solu- 
hility of lead iu water in lead-zinc, load tin, lead-carbon, ,ond 
lead- cnpjier couples, and iu various lead-tin allovs. The residts 
indicate that the solubilifv' is not increased iii these circumstances. 

R. V. S. 


The Equilibrium between Lead Chloride and Ammonium 
Chloride in Aqueous Solution. (Mme.) N. Peilassiecx {Compt. 

rewi. 191, J. 156. 893—894) \ stiuiv of the eqniiibriuui between 

iJead clil|ridp and .aniinoniuin chloride in aipieoiis solutions at three 
|iifFcrciit tcmpcr;iturc.s, 17". 50", and 100". Curves arc given show- 
png tlic raf between the amounts of lead chloride and ammonium 
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(.■hloride in solution, and the results show that the double chloride 
PbCl.>,‘ 2 NH 4 Cl, can only exist in aqueous solution at tempcrahires 
above 70°. The two branches of the curves corresponding with 
PbClo and ‘ 2 PhCl.>,'NH 4 Cl are practically in the same direction 
wliere they cut, at tlie eutectic. W. G, 

Variations of the Physical and Chemical Properties of 
Red Lead. Oli.ivf.r W. Brown and A. U. Nkfs (./. Ind. Eng. 

191:1, 4 , 8(»7— 876). — A detailed account of numerous ineth.vb 
employed in liie manufacture of red lead, with microphotogr:ipl|i; 
showing the great variety of texture exlubite<l by comin(-i-vi;i[ 
specimens, if it is proparotl from different sources and by diilcreni 
processes. The following coiudusious are drawn: 

Red lead may he either crystalline or auiorj>!ious. 

The crystalline modification has no definite form, hut the ( lYstH]!; 
retain the form of tlie materia) from which the red lead was 
prepared. 

The sp. gr. varies from 8‘32 to 9T0. The variations in sp. ^r, 
depend on (o) the temperature at whicii the oxide is formed 
[h) the time of heating, (c) tiie chemical composition, and (//) tlJ 
physical nature of the starting material. 

The apparent densitv depetnls mainly on the finene.'is of the 
particles of the oxide, decreasim^ as tlie fineness increases iiji to n 
certain poi)it. The teTuperaiure most suihible for the formation of 
red lead varies with the st.irlitig material used; about hl-V 430' 
is best for white lead, loO— 170° for liiliurge and lead sponge; mid 
about 150° for convertum lead hydroxide and metallic lead inie 
red lead. 456° Iteing prohaldv the temperature at wliich red !p;id 
can he nu'st econfiiucally formed from any suitable startini’ 
material. Anv red Ic.iil is rapidly ami cotupletelv rediuvd to 
litliarge at 

Both '■ vellow " and ' red " litharge arc much more slnwly inasleil 
to red lead after being treated with water, slewing tliat " nir 
separation’’ of tlic litliargc before roasting is to he preferred lo 
"floating" in w.iter. F. 1\1. G M. 

Compound of Varying Composition in Alloys of Thallium 
and Bismuth. Nikoi-M S. Kuhnakov, Sf.k<;ki F. SiiKMisi nrstiM, 
and y. Takakin Phyn. Chf.m. Nor.. Ifil,*!, 45, :lfin 

the case ‘-t lead tlialUum allovs, the distoctic point In found 
corres})ond with variahh' and irratinnal rati(*s iictweeti tiiC aioinii 
jtroportions of tha cf)nstitm*nt metals (coitipare lLur,ak<'V ftiv: 
Ruschiu, 1007, ii. 262; hewkfmj.a. A.. 1067. ii. 261 ; Kurnak'''V 
and Shernlschuslini. A., 1060. ii. S.d.o). .\ more marked exaniplo "i 

this phenomenot) is furnished hv hisTiint li- thallium all^'vs, wliio!. 
give three irratinnal limiting j'oiiit maxima, relating (n Ihret* diuirt 
phases, 

Tlie authors’ invosiigation r>f ihrse allovs extends tn Gu' tlipriti!i' 
relations, t he eh-ctrical rondus-tivitv .aiul the tenqumat ure 
fif tlie resistance, the hardness and tlie pressure <tf oinux. .'ind il''" 
micro- structure. 
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Analysis of the melting-point diagram indicates the existence of 
tliree phases of the compositions; (a) 0 — o'S atom. % Bi • (j3j 5 — 33-0 
3 t,oiu. % Bij and ( 7 ) 55—64 atom. % lii. Xot one of the three 
curresponding maximal melting points accords with a rational 
atomic ratio between tlie constituent metals, and, as regards the 
jii-st two maxima, there is general agreement heLween"^ previous 
aiulmrs on this point. For the third ma.xitimtii the authors find 
Gli S atom. % Bi, wliich does not differ sufficiently from the 62-5% 
compound I 3 to admit of the existence nf this 
^,oiii|ioLUid being denied (compare Chikashige, A., 1907, ii, 88 ), 
especially as the diagram for tlie y-pliase is exactly similar in form 
to many other curves with rational distectics. 

With tFie curves of electrical conductivity and of lemperature- 
cootUcient of resistance at various temperatures, tlie maxima for the 
..-phase correspoml m all cases with one definite concentration, 
61 atom. % Bi, giving irrational proportions of the two metals. 

The existence of the compounri Bi-Tls tlierefore not in accord 
with the experimental data, and this conclusion is confirmed by the 
results of ( 1 ) measurements of the pres.sure of elHux and of the 
hardness, both by Brinell's hail test and by Ludwik's method 
(Baiiniaterialieiikunde, 1907, 12, llo, MTj, and (2) micrographic 
exiuniiiatiou. 

The y-phase cannot be regarded a.s conforming to any one of 
Roozeboom’s four princip.al types of solid solutions. The micro- 
slruotnrc and the inelting-poinl diagram show that it possesses 
individual properties which in other systems correspond with typical 
chemical compounds, Vmt the diagrams of the various properties 
exhibit 110 Dalton or singular imint. Ft Is therefore to be con- 
sidered as belonging to tiie class of '■ indeiiiiite compounds,'’ the 
existence of which was defended hy Bert hoi let in his dispute with 
Front at the beginning of last centtiry. T, H. P. 

The Ternary System Copper-Cadmium Antimony. Alad.\r 
S cili.KK'IlFR [fdUi'il. Z».ifnr,h. .Uf.(nf!o(J/'nphii. lUh'. 3, 102 • 126). — A 
rnnsiderable portion of this system has been investigated thermally 
and !iiicrosco})ically. The system ShCiu-SbCd behaves as a pscudo- 
binarv svstem. witli a eutectic point. The great liability of 
nntinionv-cadmium allovs to umlercooling. whereby the formation 
d) iiie {’(njipf'und SbC'd is su])pres?e<l. and only Siy.Ctb is produccl 
(Kurimkov and Konsta.ntinov. A.. il, .391), is also observed in 
the tern.'irv svsteni. The compound ShCu^ does not take np 
cadininm in solid solution, but S'bCd takes up 8 atomic of copjier. 
The jmrilal tirnarv svstem SbCu., -ShCd-Sh has been ex.nnined in 
detail, and this jiortion of (lie s]''ace-inodel constructed. 

The system Cu .Cd.. Sb.Cd.. is also pseudo-biuary. and it i.s probable 
that SbCn , forms jiseinlo-binarv svsteuis with both CuoCd; and 

SbWd,, ' ' ‘ c, H. D. 

The Cliang’es in Dilute Mercuric Chloride Solutions. 
i^lAiUKiM)KLKriNF. 1913, i, 19 -50; from BvU. Sri. 

Bhur.i'icol., ■»912, 1 9, 610— 622).— The changes which dilute solutions 
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of inercurio chloride suffer under the influence of light and :ux 
chiefly due to the hydrogen carbonates in water, and the addition 
of suifleient acid to decompose these substances renders the solnliong 
stable over a prolonged period. J. C, W. 

The Action of Hydroxyl Ions on Colloidal Clay, 

UoHLANii (/iiochfim. Zeitsch., 1913, 49, 447 — 450). — Alkalis cause a 
colloidal cliemical change in clays, which is associated with an 
increase of volume of the latter. The colloidal particles of the clav 
appear to undergo a coagulation, which is of reversible cliaracter. 
The concentration of the hydroxyl group does not undergo anv 
change during the process, and different clays require different 
amounts of hydroxyl concentrations to produce the change, These 
amounts have uot,*^ up to t)ie jiresent, been correlated witli tile 
chemical composition of the clay. S. B. S, 

The Formation of Temper-Carbon in Malleable Castings, 
A. SissNEn {Ferru^!}, I01’3, 10, 4-1 — 54). — The decniDpiisitiiin cf 
cementite into iron and temper-carbon by heating below 1130° is 
accompanied by the development of licat. Tlie inhibiling influyjn'P 
of 0‘05"o of snl]>hur on the decomposition is just neutralised hv 
the ])resence of 0 28% of silicon. C, H. D. 

The Theory of Undercooled Solid Solutions and the 
Nature of Austenite and Martensite. H, 1 1 .^nkmans 

.lW/o'/ru/)/oV. 1013, 3, 127- -I 11).— The cffecl. nf nnla- 
cooling a solid metallic solution, followed by tyinpering, is tie, 
necessarily to produce the cutectoi‘1, the formation of whicli 
suppressed bv undereooliug. The nature of tlie crystallisai oii 
which take? place in an undercoole<l solid solution depends on \h 
rale of formation of tiie different phases concerned, anrl mi iho 
extent of tlie undercooling with respect to each of these phases. A 
phase may even be produced wbicli Inus no existence ontsirie ci tly 
metasUble reizion. atid althouirl\ tins case may l)e exceptioiLal. u is 
not legitimate to infer the strurlurc of an underrooled alloy fmi: 
a knowledge of tlie stable system alone. 

Annealing either austenite or martensite at CoO'^ causes Tesohitioi: 
into ferrite and ceimmtite. but the fu'oportion of ceineiilile producpfl 
is different in tlie two eases, and indicates that, the needles of 
martensite contain onlv OuT''. of carbon. This sngfrrsts that 
martensite is a metastalile solul solution of carbide in 3 iron. Tt'- 
transformafion into the s; ible phases occurs at a mucli lowei frni 
]ierature than that, of austenite. Tt is further sliown that thecbiinee 
produced in austenite bv caoliii" in liquid air consist? in tip 
crystallisation of a solid solution of low carbide content. This 
charge takes place verv rapidly. Tt is accompanied bv expansion, 
and fief enninations with steel font.iiniii" T79 and 1 oH > of tp.r.wj 
resoertivclv show that, whilst sperinems quenched in differf’nt 
differ CMiisiderablv in specific, ijravitv, the differences become mum 
li -s after quenching in liquid air. T’liis gives a means ni ehr 
nhi'ing the rironortton of ansl'iiitc in a sleid, ami ii is sIhumi t irit 
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autcnite is only very slowly decomposed between 0° and 
.,700, it is rapidly decomposed above 270°. Martensite is very 
appreciably decomposed at 90° All these observations are con- 
sistent with the supposition that martensite contains ^-iroii and 
that its needle-lil^e structure is due to its formation along the pre- 
existing cleavage 'planes of ajistenite. q g ^ 

Formation of Iron Ruat. Gino Gallo (Gazz&ita, 191:1, 43, i, 
il98).— From experiments on the solution tension of iron 
hnniersed in various electrolytes, especially sulphates, the author 
finds that rusting takes place the more rapidly tlie greater the 
difference of potential existing between the iron and the solution 
with which it is in contact, lie suggests that the presence of 
sulphides may be_a cause (in consequence of electrolytic phenomena) 
of the rapid rusting of iron. This conclusion is supported by other 
facts, including the analysis of very resistive irons of ancient origin; 
these contain very little sulphur. R, y. s. 

Formation of Rust under Protecting Paint [Coatings]. 
IhuK (uEBKEren and Fkitz SriTZFU (Zeilfich. Ekktroclmi.^ 1913, 19, 
301. Compare A., 1912, ii, 2.a9).— The authors have investi- 
gated the causes of rust forniation on iron coated with pigments 
containing zinc oxide, lead carbonate, red lead, and ferric oxide, It 
is shewn that in every case the rusting is due to an electrochemical 
action represented generally by the element : iron [ moisture | colour 
substance. The electromotive force of a series of cells compounded 
of iron and the colour materials was measured. The colour 
substances were corn])res.='ed into ro<ls, which were then used 
as electrodes; the following cells were measuied at 20°: 
ZnO I KC1,H,,S04 I Fc= ^0-1.50 volt; PhCOs i KCbn.SOi | Fe = 
-:-0'095 volt; .PbaO, i KC],n..SO^ 1 Fe- --O'OTo volt: 

FeA ! KCI.HlSO,, I Fe= --0 090 volt 
The iron used in these measurements was pure, whilst if technical 
iron was substituted the values were from 0'02 to 0'04 volt higher. 
The probable causes of the K.M.F. generated in each case are dis- 
cussed, and hypotheses jmt forward as to the reason for the rusting. 
The hvpotheses are fested bv means of .F. measurements of a 
series of elements made up of the various substances under dis- 
cussion. J- F. S. 

Uranyl lodates. Pai l Aktm.vnn {Zeilsch. nnorg. Chf-nt., 1913, 80, 
280). The formula given for the potassium uranyl iodates (this 
voh, ii, 2241 should be doubled, giving: 

K10s-A-U0.-T0,;-10.pU0yI03*KA. C. H. D. 

Dehydration and Decomposition of the Hydrates of 
Uranyl Nitrate. Formation of a Monohydrate. Robert de 
F»rcr.am> {CowvL rnuh. 1913, 156. 104-1—1048).— Urnnyl nitrate 
liexahvdrate placed under a bell-jar wiili sulphuric acid in 
the rnld' at the ordinary pressure UTidergoes <lehydration in two 
stagc'«, as indicated by the rate of loss In weight. The frst, lasting 
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for four to five days, corresponds with the formation of tin. 
hydrate, and the second, complete at the end of one moiilli, yir-],]^ 
the dihydrate (compare Vasilicv, A., 1910, ii, 1072; l.ebe.nn y 
1911, ii, 403). Iteductioii of the pressure only increases the rate 
of tlie two stages. Dehydration of the dihydrate in a cmiein, of 
carbon dio.vide, containing no nitrous vapours, at 160° yidOs the 
anhydrous salt in fonr hours, there being, at tlie same lime, a con. 
siderable amount of decoiniiosition with formation of uranic 
If f.he temperature is lowered to I'lfi 430°, tiie velocity of rKictir,i, 
is diminished to onc twelfth, and there is a short first stage cijue. 
apomliu" with tlie forni.ation of a monohydrale. Debydralioa mtijp^ 
similar t-ondllions at 98° yields an almost pure imiiuh,j<h-ni, , c„a, 
taining less than 1",. of uranic acid. l!y Uie admixture of nitrons 
furaes%vith the carbon dioxide, the products of dehydration uerp 
in accord with those obtained by Marketos (compare A., 1912 , jj 
SIS), C, 

Synthesis of Borides in the Electric Vacuum Oven, 
KlHOiH Wkuskimi 1 . 1913. 46, 1198 — 1 fhi ).— hlectrode' were 
made hv submiUing mixliires of I he finely powilered coiislilaenij 
(boron 'and metal )' to hydraulic pressure. These electrcxics wen 
then fritted, and ailerwards used in the vacuum electrical furnace 
of the author to form au arc between; the heat thus pioiliiocj 
brought about the forniatioii oi boride, which either iiiellcd ant 
dropped off the electrode into a proper reeept.-ude, or was deimsitei 
as a powder, because of the ilisinteirratinn of the electrode, on .m 
asbestos she.arh arranged round tin- electrodes. 

Zirconium boride, Zr.lt,. has ,n shining, silvery appeariinop; 
])-.pi);j_5-0if, ihe liardness being 7 (com]iiire Tucker am! .Momlv. 
T., 1902, 81. 1 1 ). Ill the compaci condition, it is only aUneke.i l-.y 
liv'drofluoric acid, but when powdered, warm dilute livdroclilirir 
acid dissolves it •. nitric aci.l, .Hliltc or strong, lias very little nelimi 
oil the powder, and il is staide towards alkali hyilrosddfs. hi; 
att.acked bv fusion watii sodinm carbonate, and ,ilso bv lieaiincp in ?, 
str^rini ot cliloriue. 

iWith 1 Toi:>.t. i - . VR. i.-? motnlHc in ai'j'Mr- 

nn<’e, ainl ;i inirilnoss iirrator tli;m 7. Tt i:^ stai'lri tf'wai'tL- 
nn<l nfl-ls. witli lit*' fxr-'pM-.ii .)f hy<ir'‘Hnf>rit' aiul nifrir aevSf, 
hut i- rt iulily laken tip l>y iu<'h 1 hyilroxidcv 

'Witii O. .'Io' iiKTiJ-' -r'r.i-.j:/,,/ h(.r'>i}t\ UBj. has pfU^nM .hi’iilii 
tn Uto.-d vaita.liniu lu.-ridf, M r.lyhd.-'mim iM-ri-if ffiil-l im V 
nhtninf'd in a I'nirf' condition. .alfhnu<ili a pro<liii-t 
aMpmxiiii.atelv with the forniul:i Mn.H was nlit-iiiictl ! u.'.wf'r anf. 
Moodv 0"<'- .1 ha VO «]M>crihcfl a hori<|o havini' tin- rf-'-r ,sinor. 

Mo.Bj. hut a n-p.-titioii nf tiicir f‘X[H‘rlniciit -i; a jim'hu't rai- 

taiuinL' Mo an-1 n'O"'’. Ih B, ron'iircs M-' 

til'-* prodti*-t niilaiiiiMi is inipurr and iH*vprtli<‘h*ss .-i.ntain-^ innri‘ 1 viii 
Mo. it is iiiipr'ihahic tiiat it has tlio lortnula Mfblh. 

TiiP T'-'iilts of Tucker aii*l Moodv witli ro.'pcct to !iif;L:>t''n I'lrje. 
^VU . wert confirmed, hut the density was U' i < at 
O h (jiven ))V Tiit'ker aii'l Mrimlv. 
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Titanium boride was not fully investigated; it appears to be 
f^tsible witli great difficulty. T. S. P. 

Chinese Antimony Ores, Crude and Regulus. Walter K, 
gcnoKLLER (./. ^oG. C/usm. Jnd., 11)13, 32, :!6L*)._Tlie c-rude 

antimony investigated by the author is obtained at Chang-slia, in 
the province of Hu-nan, by liquation, 50 lb. of the ore being heated 
at a iim« crucibles, and fired for two hours. The amount of 

iulpli'ir found iu the crude antimony does not correspond with that 
squired by the formula Sb^Sg, there being always a deficiency, 
which is probably caused by the presence of oxide of antimony 
Evidence for the presence of oxide is adduced by the fact 
that i'ho liqui^fed antimony sulphide is attacked by a solution of 
sodium hydrogen tartrate, whereby the antimony oxide is dissolved. 
Under like conditions sUbnite is hardly attacked by the tartrate 

Xhc antimony regulus oblHiiied trom tlie crude antimony 
apparently also contains oxide, but tlie amount of antimony dis- 
iiiiived by ^ sobilion of sodium hydrogen tartrate is nuicli greater 
than tlie quantity of oxide assumed to be present. 

In tlie sulphur assay of antimony sulphides the author finds that 
tlie most convenient method for eliminating tlic antimony is to 
precipitate it as antimotiic acid by means of hot- water. T. S. P. 


The System Antimony-Selenium. Nicola Paiuiavano 
[GdZ'Zetln, 11U3, 43, i, -10 — -liO. Cuiiiparc Chrt-tion, A,, 1906, ii, 
oaO; Pclabon, A., 1911, ii, 57.3, 809). — The author has investigated 
this system botli l)y tluM-mal analysis and by microscopic examination 
of the alloys. From (lie mirves il appear-s that there is only one 
aiiiimouy seleiiide, whicli does not mix in all proportions with 
aiitimonv. 'I'lie two liqui.l layers in equilibrium coutaiu respec- 
llvelv, I’r.', and 3.')T. of selenium. The two iiou-mhcible liquids 
discussed bv Pelabon and Uhreiien exist, but the difference in tlieir 
densities is' so small that there i.< no complete separation of them 
during cooling. The discontinuity in the curve between 60^-o and 
(Oh, of selenium is lo be explained, not by the existence, of a 
compound Bb..Se;. but as being due to partial miscibility of the 
t'cmpouiul Bb,Se^ witli selenium. Chretien's seleiiides. SbSe, Sb,Se;,, 
;mil Sh^Se,, do not a])pear on the curve, and are not indicated hy 
tlie iui("rosco|)ical examination. The two alleged alloys, SbSe and 
^hiSe-,. arc mixtures of antimony with P- • S. 


The SysteTn Bismuth-Selenium. Xicola Parravaxo (bapseiia, 
19i;3, 43, i, :101 -llOD). The paper <leals with the investigation of 
this system by the method of thermal analysis. The curve shows a 
discontlnuit-Y at about 73% of bismuth and 600 610'^, and a 

maximum ni about- 63'', > of bismuth and iOfi'-. which corresponds 
with the compound Bi.,Be.,. As the propnnionof selenium is 
Increased, the curve falls, then remains horizontal, and fina v 
descends to the ui. }>. of selenium. Various reasons are adduced, 
including ai-umenls drawn from the microscopic appearance of the 
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alloys, to show that the thermal efiect which mixtures contai^i 
73—63% of bismuth show at 600—610° is due to the existence J 
the compound BiSe, which is of particular interest because in ^ 
bismuth is divalent. B. V. g. 

Hydrolysis of Bismuth Nitrate. Alfredo QuAii'ccnfjij 
(GazzeUa. 1913, 43, i, 97 — 124).— Mca.siirements of the condnctivi,,. 
of solutions of bismuth nitrate containing excess of nitric acid slioi 
that strong hydrolysis occurs even in the presence of a considetjtjj 
excess of nitr'ic acid. The degree of hydrolysis under various coj. 
ditions is shown hy determinations of the concentration of the 
hydrogen ions, as indicated hy the catalysis of methyl acetate, 
dissocfation constant of Bi(N 03)3 calculated from these results is 
0 0230. The formation of the sparingly soluble product Bi(OH).,'K 0 
does rnit occur directly from Bi(XOn) 3 , birt through an intermediate 
l.asic salt, probtihly OH-Bi(\0.,)... The author shows by calculations 
from liis e.xperimental results how the plieiiomena observed cj 
dilution of bismuth nitrate solutions may be explained, and Ibj 
coiiipcsition of the precipitates accounted for. R. V, S, 


The Fluorides of the Noble Metals. Otto Buff (Her.. I 513 
46, 920 -929).— It the lluorides of Ihc noble metals could bf 
obtaincil without having to use elementary fluorine, it would bt 
possible to prepare fluorine by a chemical method hy simply lieatinj 
these fluorides. 

[With WiLi.i jF.uorn.]— Attempts to prepare tlie fltiorides of gold 
and platinum hv decomposi.ig the chlorides of these metals will 
anhydrous hydrogen fluoride or by fusion with potassium hydrojeii 
fluoride were. Iiowever. unsuccessful. 

The compound of platinum and hydrollunsilicio acid (" kic.spliliiR. 
.spatsanre riaiinoxvd "I described ' liy Berzelius does not psist. 
Even solnfiotis of platiiinni dio.xide in concentrated hydroduosilicic 
acid are slronglv hvdrolyse. 1 . and on eva|K‘ration give a rpsidiieoi 
platinum dioxide hydrate, which contains only small quaiilitip! ci 
platinum silicollnnriiie. 

The addition of a solution of potas.aiiim fludride to one of platinuir. 
tetrachloride gives an .amorphous precipitate of fir.'ii- 

rhIorohii>Irriphiti,„iG'. K.(l’tCl;,-Oir). there being no fluorine in th- 
preclpit^itc. . _ ^ 

[With F. Ei^.vkr. 1 - Tlir aciinii of Auorino on v-irinus iKinlt-' meta,' 
was studied he heating the melat, cnntaineil in a beat male ci i 
mixture of cryolite and lilhinm flnori<le. in a dry glas,e tube thmllEl: 


which the gas was passed. 

Riltheninm reaets with fluorine at 309°, hut a sufllcienl quanntv 
of the product formed could not he obtained for .analysis Tndiur; 
enters info reaction only at a dark red heat. Rliodiiiin is srim-eh 
attacked at a re.l heat. Palladium reacts slowly at a red hrfl 
Osmium L'ives various flunrides (see nexf ahstract). T. d. P. 


Osmium Fluorides. Orin Ki fk and I’lUKiiKirn W ii.inu 
Tsciiiiaa' ‘ Grr ^ 1 ft] 46, 929 94f'V — Osmium '‘mans 1I1; 1 e lb. 
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iiuuely, the Ittrajiaoridt, tlie lirjii/ltuiriih, Os+\ .uid the 

‘itafluunde., OaFg. Ihey are obtained by the adiou ol lluorme on 
lijjleil osmium the composition of tlie product (mixture) farmed 
dependiug on the temperature, on the strength of the current of 
fluorine, and on the activity of the osmiiii,i j, reparation used 
which activity depends to a great extent on il,c u-rn|,eralure to 
which the osmium oxide, from wlucli 1l,e osj.nnrn ivas obtained 
was heated. It was necessary to use a platinum tube for tlie 
iluorinatiou, since the osmium fluorides are very sensitive towards 


giciss. 

At about 250°, using an active osinium preparaiioii, the jiroduct 
obUined consists of the octa- and Iicxa-fluorides only, the proportion 
of the latter increasing as the strength of tl.e curretiL of hiioriiie 
diiTiiiiishea. At lower teuijieratiires, or by using a less active 
osmium preparatiou,_the product formed is mainly tlie tetraRuoride. 

Osmium octafluoride is separated from the other fluorides by 
simply evacuating the platinum tube at ordinary t('iiiperalure 
and collecting in a dry glass receiver cooled by liquid air. Jt is a 
lemon-yellow, crystalline substance, melliiig at*34'o-^ to a yellowish- 
red liquid. The vapour is colourless, has a peculiar odour, and 
vigorously attacks the mucous membrane of the nose and eyes. 
The vapour pressures determined at various temperatures by the 
'method of Smith and Menzies (A 1910, ii,C87) are ; 38° 5.o2'o mm. ; 
":0'3°, 594'5 mm.; 42°, 6312 mm.; 43'5° Goo'G mm.; 47'3b 
'57'5 mm. From these figures the latent heat- of vaporisation per 
rram is calculated to be 20’6 cal., between the temperatures 38° 
ind 54°, the molecular latent heat being 7101 cal. The mean 
vapour density, determinerl hy V. Meyer's method, was 355 
theory = 343). When heated in a platinum tube, it begins to 
iecompo^e at 225°, but the timouut of decomposition is appreciable 
)iily above 400°. It attacks organic substances violently; the action 
m the various solid elements was also investigated, 'fibe aqueous 
loliUiun is colourless, more or less hydrolysed, and has the odour 
)f osmium tetro.xide and not of the octafluoride. The solution in 
iodium hydroxide has the characteristic yellowish-red colour of the 
Dcrosmic acids. Witli alkali fluorides it- forms rdrnost white salts 
'not investigated), which are decomposed by sodium hydroxide witli 
evolution of ozonised oxygen. 

Tl.e isolation of osmium oclafluoride disiioses of all doubts a.s to 
the octavaleucy of osmium. 

Osmium hexafluoride is obtained, after removal of the octafluoride, 
by heating the platinum tube at 50° for one hour, the pressure 
being maintained at 20 inm. It sublimes, and condenses on the 
kol part of the tube as a light green, crystalline mas?. Tt is 
[lifficult to obtain free from osmium dioxhle and tetroxide, and a 
iiilficient quantity of the pure compound could not be obtained to 
letermine accurately its physical properiles. The b. p. is about 
p— 205°; the in. p. is aboVe 50° and below 120°, but could not 
le determined accurately, as the comp'ouiid becomes black on heating 
b contact with glass. It is decomposed by water and sulphuric 
|cid, giving the osmium oxides and hydrofluoric acid. It dissolves 
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in sodium hydroxide, giving a yellowish-re<l solution, slinilai' lo 
of sodium osniichloride. 

The way in which osmium tetrafluoride is obtained luis 
indicated ; the small quantities of the higher fluorides foiined at 
the same time are removed by heating the platinum at iQp) 
and passing a current of nitrogen through it at low pressuic ]j' 
the residue is extracted with water, the tetrafluoride dissolves, 
was not isolated, but if hydrofluoric acid is added to ilie 
iu the proportion of 2 mols. of acid to 1 mol. of fluoride, and t],p 
solution then neutralised with j)otassium hydroxhle and evapon^g,) 
regular crystals aie obtained, which are probably potassium 
fluoride. The fact that osmium is present in the acpieous e.xtrart 
ill the quadrivalent condition was proved by titrating the 
acid solution with permanganate, wliereby oxidation takes jdaeg 
to the octavaleut condition; the oxidised solution liberates io-liug 
from potassium iodide, the osmium being reduced to the (piahi 
valent condition. Tlie quantities of permanganate used and iodine 
liberated were equivalent. A similar method of analysis was alsn 
used with the hexafluoride. 

The following vapour press-iros of osmium tetroxide were detor. 
mined: 05*^, 275 mm.; 115^, 182 nun.; 125°, OlO'l nnn.; 135 -. 
779 mm. The m. p. is 45°. T, S, p, 
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A Danger to be Guarded Against in Making Mineral 
Separations by means of Heavy Solutions. p 

IilLLb;bR.\sl> {Ainer. J. Act., 1913 , [ivj, 35 . 439 440 ). -It. i)ii> loiig 

been known that certain minerals, especially metallic mineriih, !\re 
acted on and decomposed by Sonsta'U’s (polassium-mercnrio iodidei 
and Klein’s u'adiniuir^ boro tungstate) solutions, fn the c-ise now 
recorded there has been a replacement of calcium by an equlvuloiii 
aiiif)Uiit of ]K)lassium without tlie mineral i)eliig visible ailoctf'i, 
The material under examination was a canary-yellow, crystalli:?! 
mineral, sup)>osed to he cavnotite, frmu Paradox Valiev. 5r<aiiro:“ 
Co., Colorado. It is a hydrou.*? vanadate <d‘ oalciuin .'.iiil uraniiu!;, 
differing from caruotile iu containing calcium in place of polasdinr.. 
This calcium cariiotite is probably identical with the tuymiiiir.he 
of Xenadkevich {Hull. Acad. Set. .SV. {'•'U'rxloniy. 19! 2, 1M5). i!y 
the action of Sonstadt’s solution it is converted into ordinary 
carnotite with a decrease in the optic axial angle of 25°. Aiiid. 1 
is of tlie untrea 1 e<l mineral, and If of another portion wliicli 
been treated for eighteen hours with Sonstadt's solution : 


no 


V ,n,. 

ro,. 

(5tO. 

K..O. 

(’nO.* 


■. :lU 

I. ts-0:^ 

r.:v7i 

5-20 

0-21 

4-lt5 

•Jtr. 
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11. 


1-72 

6 'OS 
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MU 
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* i j>p5>t'i, uii'l I'ljs^itly some of th*- lalfiam, in :iii iiih-itiiix'; ! 

v:ili.nTU‘-. 


L, J. S. 
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gellum in Glucinum Minerals. Akn.sljjo Piutti {Aui It. 
fcai-l. /.’«“. MJ). 'I'iie iiiuhoi- h;is exuMiii.eJ 

Jjveiity six miiieruls containing glucinum, l,uL not nidioaetivc, ns 

the amount of helium they contain. Taking into acconnt’tlie 
cftologieal age of tiie various forniations in which the s[iccinicns 
occurred, it is not possible to liinl any relationship between the 
iuiiouiit of helium and the age of the niiueri,;. ‘ ■onsnicrable 
variatimis also occur among the samples from the same locality, 
the beryls contain usually more lielinni Ilian the ehrysoberyls, 
idiilstthe phcnacite (GUSiO,) e.xaniined did not contain any. This 
ohservation excludes the possibility of the ilerivatioii of lielium 
from glucinum. R, y'. s. 

Natural Thio-aalts. I. The Plagionite Group. Fcinaccio 
/.OIHUNINI [Chum. Zmtr.y lillli, i. Toil ; fiom Min- f.VTrf. /tnliiDia, 
191T, 41, 1 — 38). — A new source of ])lagionite is the Veta purissima 
pit ill Oruro, Bolivia, where it is accomjianied by crystalline and 
massive pyrites and lead-coloured clusters of needles or fibrous 
aguregales of lueneghinite (jamesonite a transformation product 
orplagionite. The plagionite occurs in lead-coloured, lustrous 
lamellm, and rarely in single crystals, with a : h : c 1T305 ; 1 : O' 8422, 

|3 = 107°15'. It lias d'.>4, and its analysis agrees with 

aPbS, 488083. 

Spencer (d/in. -l/nyp, 1D09, 14, 308} e.xpected that plagionite, 
lieteroraorplute, and seinseyile would form a morpholropic group 
in wliicli the PbS content increased by two molecules from stop 
to step. A considerat ion of the best analyses and of the crystallo- 
graphic constants, densities, and molecular voUimos of the extreme 
members, however, leads tlie author to consitler the [ilagionite group 
as a seriet of solid solutions of the end salts .uPhiS.t.SlnSj, plagionite, 
and jPbS, 2810,8;), saniseyile. J- C. W. 

Bauxite or Sporogelite? Guuselics lioKi.rnn and Kohl 
lliru KK {C.nir. Mr,!.. If'ld. IT'.—lyt, I'oriipare .4.. ii, 357 ; 
1913, ii, 230). — The n.ame sporogelite has recently been proposed by 
Ki,p,itic (this voL, ii, 61, 69) for the colloidal aluminiiini hydroxide 
Iwliicli forms an im])ui'fant conslituent of bau.xitc. The present 
authors prefer, however, to retain the old name banxite tor this 
omstiliient, and to refer to the mixuire of minerals (that is, a 
rock) as bau.xitlte. If is urged that a detiiiite formula (Al,,0.i.H,0) 
cannot he assigned to this iniueral, but that, eorre.spotnung with the 
colloidal nature, the water may be variable in aiiiount. T,. J. S. 

Dslafossite, a Cuprous Metaferrite from Bisbee, Arizona. 
Acrix K. Eooeks [with analysis l.v G. 8. Hoii.tiiT] {.Iww. J. -Vl, 
1913, [iv], 35, 290— 294).— The mineral is fonm! as tndislinct, platy 
crystals on hmniatite. and occurs together with native eoppei an 
cuprite in clav at the lowest zone of oxidation in the Caluine. anc 
Arizona mine. The crystals are rliomboitpdr.ii (e : c - 1 1 1 ■ ' )» ’''■t ^ 
1 black colour and streak and a metallic Insire ; II -a.,. J-h®y 
lon-magnebc and easily fusible, and readily soluble in hydracliloric 
icidi and s. ..itiric acid, but not in nitric acid. A soft, black, 
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grapluto-like forin witli lamellar structure also occurs. Anuiy., 
gave : 

Or Fe. Instil, (hjcnciliti'}. O. 'rutd 

37-2ii 0-21 121-211 lOoim 

The ratios are very closely Cu : Fe: 0 = 1 : 1 : 2, and the forinu]' 
may be written as Cu'Pe'^'OQ, cuprous luetaferrite, or as Cu'^Fe^O^ 
cupric hypoferritc. Qualitative tests show the presence of 
ferrous and ferric iron; but it is pointed out that mixed soiuiiong qj- 
cupric aulpiuite and ferrous sulphate react in the same ittaiuier 
The first formula is regarded as the more probable. The 
metaferrites (magnetite, FeFe.^O^, etc.) of the spinel group <areci)b' . 
ill crystallisation; but the artificial sodium metaferrite, N.iFeO 
is rhoiubohedral and perhaps isoinorphous with delafossiie, Tli? 
mineral delafossite was first descvilied from Siberia by Frieth) 
1873, and it has hitherto been looked on as a doubtful species 

L. J.'s, 

Chromitite. Miuikau Z JoviT.s< iiiTSfii {lluU. Soc. j7u„v. Mi,. 
UU2 [i.e. U'lo]. 35. 511 — blfi). — Arndyi-i- 1. is of tho i'tu-k nish], 
which the name chromitite was given (A., 19U9, ii, 24G). fiom tki. 
streams ou the mountain Kopaouik, in Seivia; and II — V of nraiuj 
of the same mineral (II ami ITT, dark brittle grains; IV ami V 
brighter and more resistant) isolated fnnu a weathered inicattbis; 
occurring in this district, and which is therefore to be regarded iu 
the parent, rock of the mineral chromitite: 



Fe.Oj. 

Al.,0;-.. 

tr.,0;;. 

r:iO. 

MgO. 


I, 

30 5t' 


r.t'-os 

1 -if. 


101 

II. 


6 47 

61 -.'..S 

1 47) 

3:U 

(i<i 

III. 

27 13 

3 77 

61 Uf) 

1 21 

310 

I'll 

IV. 

22*!*3 

S-4.". 

63 37 

1 • 


'.••• 

\' 

2:>i4 

10 77 

61 ’36 

1 '.n 

'6'. 

l"l 


These analyses give the formula (Fe.AUdhj.'dVrA) .. ilifteriug iroi;; 
that previously given, mimelv, Fe., 03 ,Cr,>(.)... 

Chrome iron-ores which contain some ferric oxide iiuiv ke 
regardeil as mi.xtures of chromite, (Fe,Mg)(Cr,Fe,Al) aii'; 
chromitite, Fe^CrjOg. L, J, 8. 

Titaniferous Magnetite in the Basalt of Eresztev’eny 
Hungary. Ai.adAk Vknui, {FoI'H. KoM., ItilJ, 42. '.Ml-'ji;', 
95S— 959). — A mineral occurrhiL' in the hasalt of Ereszlr-veiiy 
the Medves Mountains, as black grains with a bright metallic hi";*: 
oil its concboidal fracture, has been referred to iiraeDii- 

('■ Titaueisen "). It is, however, strongly ma<inelic, and iIh‘ fi-liov.' 
ing analysis prove? it to be really a titauiierous magnetite; 

•(’iu... SiO,. KeO. tv.ps 

'.'[.X tiacr 5:yOS I 

L. J. S. 


Two Varieties of Calciovolborthite (?) from Utah. Wfi.i.iui 
F. IIii.LKimANi> and Hkhbkkt K. Mkkwin {Aitier. J. .Vc/., lidd.liv 35, 
441 — 445). — The minerals described occur a.s thiu eiicriidatuju? 



MINERALOQICAL CHEMISTRY. 


ii. 421 


towtlier with other copper iniuerals, on santlstone near Rieliardson, 
ji'llic canyon of Grand River, S.E. Ltali. Both of Ihcni have the 
form of rosettes and palchcb of minute reticulated scales, and they 
„e sometimes present lonetlier on tlie same hand .specirnoiis. (July 
‘cry limited amounts of impure material, consisting of scrapings 
from the sandstone suiface.s, were available for c.Kaminatiou. 
Yualvsis I (after deducting Stl ti'.'; of material insoluble in very 
Jlilute nitric acid) is of the yellowishapeen variety. The optical 
eliaracters of this indicate that the scales are proliably muiioclinict 
ainl they show very strong inclined dispersion. Analy.sis II is of 
the crecnish-yellow variety, which is probably psendomorplioiis after 
the vcllowislngreen mincwal. No definite tonnulK can lie deduced 
troll! these analyses. I is a hydrous vanadate of coiiper, and TI a 
hydrous arseno-vaiiadate of copper and calcium : 

11.0 I1..0 

V.O:,. .VsuO.y IhO,v CqO. OaO. RaO. Myii K/i.Xi/i. (I'O ),Cfo, SiO,, luyi.. ratal. 

j_ Ijii u ri 4'- 4 .'-T 0-:; fr: Vs 6 -i ’ i (I t; (I-I,; Imi-fi 

II » [li'O 17-’ <r~ if.iijo 

• Also iii&ii};aiicsc. colpii:ia aii'l iilii-u-iii im oxi'lc'. 2".’. 

Very similar specimens liave also been found in Paradox Valley, 
Montrose Co., Colorado. L. J, s/ 

Datolite from Mt. Mashuk, Caucasus. Nikolai A. .Oiii.ov 
{Jahrh. Min., 1913. i, Kef. 38; from Ann. Ghi Min. Uusuf., 191], 13, 
14G— 118), — Previous analyses oi the nias.sive black mineral from 
this locality, near Pyatiiiorsk. di«l not lead to its correct identifi- 
cation, owing to tlie presence of impurities in considerable amount 
(A. I 1912, ii, 950). Cry.^tals of a black, grey (anal. 1), and wliite 
(anal. IP colour have now been found, ami the mineral is proved 
to be datolite, In the analyses, the boron was estimated by distilling 
tlic alkali fusion witli methyl alcohol and hydrochloric or sulphuric 
acid, and collecting in a solulion of potassium hydroxide: 

SiO.,. TiO... llpp A1,0 :p Kf.Op. TaO. M-O. Xr,. 0. K.,0. lI.jO. 

I. I'i'H 0-14 1-4.-. 1-7S .>M'0 O-li 0->] O'Ol 5-'02 100-22 

II, Ij; -2: — 21-2(J 0 21 0-19 i:'.;-41 O'l.t Ii.d. 11. <1. 5-21 100-74* 

p£TH K. TsCuiuvinski Qoc. nL, lt>3 17i)_ also proves the 
identity of tlic massive mineral with datoliie. It is rendered impure 
'tiy iiiternii.\tui'e with an amorphous, kaolin-like substance, liFcmatite 
and other ores, clastic quartz and plagioclase, and calcite. 

L. J, S. 


Chemical Examination of Certain Minerals from Ceylon 
Gravel, Georgii Prokofevitscu Tsciiern'ik [lixiU. 3c<f.'f. Sd., St. 
}'':te.rfihour<j, 1913, 163— 174). — Gravel from the S<ab.-ivagaiuuw:\ 

Province of Ceylon contains small grey jiebbles with a faint greenish 
tinge, tlie fresh fracture being almost pure black. The mineral 
gives a greenish-grey streak, and in thin sections permits a faint, 
bottle-green light to traverse it. It is not quite so liard as mtho- 
VOL. CIV. '1. 



ii. 422 


ABSTRACTS OF CHEMICAL PAPERS. 


clasc. and D has 3‘76. Thin sections are seen to be iion-homogeueoug 
Chemical analysis gives the results : 

YjOj. AhOj. FcoOa. FcO. MnO- CaO. u.q 

SOin lo's:’ 0--17 10-48 8-18 12-82 0-07 10'06 2'07 

ThOo. lUO. K^O. Ka.jO. QiiarU. Total. 

0-08 1-S5 0-09 0-06 0-17 99-24 

The mineral ia hence an orthosilicate of the form : 

(K»0),(Si 0.)3 + (R‘“AMSiOj)3 + HjO, 
and is similar, but not identical with, ortliite, which has tin.' con 
position. 6Si0.,3R"hp3,^R"0,H20. T. n. P. 

Mineral Occurrences at Princeton, New Jersey. Auked 
t'. Hawkins (.Iwier. /. Sci., 1013, [iv], 35, 446 — 44)0).— Crystatlo- 
graphic descriptions are given of the various minerals (hrookile 
ilmenite, barite, chlorite, pyrite, calcite, and quartz), which are 
found as small, brilliant crystals in cavities and joints in brecciated 
sandfitone in the neighbourhood of Princeton. Analysis, by A, E 
Phillips, of the massive aiialcite, occurring togetlier with crystals 
in rhp same district, gave: 

SiO... Mpr ^^uO. H.;0. Total. 

,'p;9 28-:)S U-3D S-ii:'. 100 07 

L. J. S. 

Sy’ntbesis of Potassium-Nephelite. Georgks Frirdel (Bt^u 
S\>c. iyi2 [i.e. 11(13], 35, 471— 4S0), — 

(anal. I) was heated with a solution of pure potassium livdroxldo 
at 510 — GOO^ during forty to forty-five hours in a sealed s{ec?l tube 
with a cojiper lining. The co])jjer was partly recrystalHsod, aii l the 
mica w.as transformed into a crystallised product ulenlica! wiiluhe 
mineral kaiiophilite or potassium-neplielite. The crystals have the 
form 01 hexagonal jn-isms and ]dates, 1) 2 G5; anal. 1! curresponds 
with the formula K._. 0 ,A 1 . 203 , 2 Si 0 _;, with some of the nhuMiifi 
replaced by ferric oxide. Previous experiments made ujuler .hnsik 
conditions (Kriedcl, A.. 1800, 108U) showed that when mere tbs): 
* of .‘-odium hydroxide is present in the solution the crv-tallised 
product contains a j>rrdo!iuna(ing amount of the sodium molecule, 
Xa .il.A' .O .-.’SiO .. as in natural nephelite. The potassium com- 
jumnd has been jireviously obtained by fusion with potassiiuii 
liuorid". hut. in the form of orthorhombic crystals (Diihoiii, A., 
k:02. l-JSG). 

AV.Oa. C;iO. MijO. K.p. XxjU. !!/>. T-’V. 

I. r;-; .'.-s o- 3 2-i ('-3 -rr i"”'' 

II . a: -j 2 n-o • ~ 20 -ii o-t* — 

It is therefore concluded that the potassium and sodium s'k 
R ,0,Ai .O.j.L’SiO, may be isomor|)hous, ami that tilt exi'lauiiiion d 
the i.'Oiiipositioii of nalurai uejihehte given by Montzewirv. 
li, liul) dijcs not apjily. To account for tlie excess of sihca tli? 
ncent theories of Foote and Bradley, Schailer, and Bowen .tre 
lik'.-Iv to be Cv..iTect L, J. 
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viridine, a Variety of Andalusite, G. Ki,km.\i {Cktm. Zeutr 
1913, i, 54 1 fro™ Gml. /.a,ulesn„st. DarmslaiH 191l’ 

4 _ 13 ).— A hornblende from the vicijiity of Darmstadt contains a 
new mineral m the form of very small grains or columns of a green 
„lour. It is rhombic, optically positive, and biaxial, has prismatic 
fracture, very strong pleochroisiu, double refraction (mean value 
I GT), and considerable dispersion. Dittrich’s analysis vave : 

SiOj. TiO.,. AIJT, Fc/J,. Trital 

33'30 l-Ol 53 63 -IIS 477 

ivliich agrees with the formula (Al,Fc,l[n).(Si,'l-i) 05 . Hie mineral 
is therefore an andalusite in which aluminium has been partly 
replaced by iron and manganese, and is similar in constitution and 
pleochroisiu to Backstrdm’s maiiganaiidalusite (A., 1S97, ii, 271). 

J. c" \V,' 

Minerals from the Ilmen Mtns., Urals. \Y. Silbermlstz 
[Jakrb. Min., 1913, i, I!ef. 51 — 52; from Tmv. .%c. Xatnr. .Vi. Filers- 
brjurjj, 1911, 35, *S«ci. el Min., 221 — 2+1). — Analysis 1 is of 
crystals of malacon; fl, of brown a-girite; III, of green asgiritej 
and IV, of a felspar consisting of a pertliitic iiitergrowth of albite 
and inicrocline, the former predoiaiimiing. All these minerals were 
isolated from an sgiritc-peginatitc from the Roslikov spring: 



SiOj. Al.P:,. Kc., 0 :j. 

FcO. 

MiiO. 

M-0. CiiO. 


K.J.'. Iifu. Totiii. 

^1'- n'<'- 

I,* 

;i0'64 

_ 

I rue*- 

— 

— 

- (i-i.-.'i loo-r.D 

■[•51 

II. 

50-98 0-71 27--11 

3-61 

1-ir 

0-4-2 :.v\ 

9-1') 

0 42 0-69 100-46 

.V5-2 

III. 

54'U ri2 28-21 

1-76 

1-6.0 

0-1;' i-.oo 

8-9:; 

1-10 0-S8 100-81 

3-39 

IV, t 

(I.VIS 18-60 100 


-- 

0-17 0-64 

.'- 0 : 

j-l'i 0-47 99-31 

2'’i87 


* AlsoZrO. 

, r>iV')( 




ii.O, 0-.33. 



A mineral allied to parisite, from the Kyshtymsk disU'kt, and 
some other minerals are also desciibed. L, J. S. 


Alteration of Phyllito into a Compact Paragonite-rock. 
Fit. Kii.lig {Centr. Min , 191.3, 203 — 209).- -‘riie following series of 
analyses, all of material taken from the s.inic liand fpecimeii. show the 
progressive replacement of pota.ssiiini by .sodium, the material having 
been transformed from a- grey pliyllite (anal. 1} into white, shining 
scales of paragoiiite (anal. VI). Tlie specinieii came from the old 
cnier,' mines on the Oi-liscnkopf, near Vcliwarzenberg, in Saxony. 
This alteration has taken place along crevices in the rocks of the 
district, and the paragonite is as-sociated with corundum (emery) 
and metallic ores. The solutions which deposited the ores no doubt 
effected the change in coiiiposilioii of the rock. Several other 
analyses are given of the unaltered and partly altered pliyllite : 




TiO., 

Aip... 

F.h.O;;. 
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M.cO. X 3 ..O 
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J. s. 
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■ 4 .- of Volcanic Magmas. Santiago Pina tie I;,;, 
Composition of l oTS—aiSl.— 'iwo volcanic raaginns 

[Anal. gl„ of nlioiiolite and basalt, 

the Canaries consisted respectue y i ^ ^ 

Geoeck P. Mi-.iium, 


Meteoric Iron sIS).- - , 

[Proc. U. was found iu 1906 Perryville, 

weiglung about la t •. 3 ,,ows a very line anil 

Perry Co., Missouii. , gj^yoture; and the metal is very 

somewhat irregular “'1 ^ ,,0 visible troilite have I) 7 61. 

hard and tough, bragiueuts showin scliveibersiie 

The bulk analysis is given under , 

under II: \i P d di. C F./i . Ton!, 

I'O. bd. Co. Civ -111- • ^ j ,1,,., 

I, S9 015 S'6f 0;5ir, 0-Mo .,d^0 3e„ 0 00. _ __ 

I. fil'io 3113 “ ....iVulhim idatinum, riitheiuum) ars 

Pare metals In one portioi, 

present as wf.oo, .,n,m of idatiuuiii, and in anotlicr oi 

of 25 grams was ^ ..y ....ecimlates of ammoimun platmi. 

100 grams orange, indicatmg the 

chloride were in all "'se.^ , lOO-vram portion ol the iron 

presence of palladium. In a ot er 

Lre found 0 01 8-1'!, viehled S OOOO g.ani ei 

while yet of iridium.' TliU appears to be Hit 

^.fstrordm tr >.esei.ce of rnthei.ium m -leone iron, 


Analytical Chemistry. 

Eag. Ch‘'A}Xs tor the rniJid e?ti!niUioii 01 

apparatus (('Ann. '^5" oi' a new form of pil>ea;, 

:^u:(c"hve sfeu-hes .lemm, strafe other device^ or^nu-l™.. 
absorption complete. , , „ 0 

A New_, ,^si:^ef 

Srminatei^ below'in ’a nozzle be.d on.b.'ly 

neck are fused two horizontal glass roUs be 

means of which it may be (jt ;kce. The v.....’- 

need not be iiitrixluccil into the .ipjiaran ^ 

nlaced in Us proper position. 

The Quantitative Handling of Small Qua.it,tieB^^^^^^_^ 
pitatea. Jti-U'd Hod*" deiribtrbv the aulhor l-; 
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j-ccipitate may reinaiii liehiiid on Uic walls of the tube used and 
thus escape weigliing. Modifications of the apparatus are now 
described, which do away wath tins error. Small platinum dislies 
ji-e used to carry out the precipitation in, and these are tared, 
toiietlier with the filters used, both before and after tlie experiment, 
so'tliat no part of the precipitate remains uiuveigiied. Details are 
(rivpn of tire results obtained in the gravimetric estimation of 
mercury, arsenic, iron, copper, chiorine, calcium, and sulphates. 

It is claime<i that there is a considerable saving of time when 
such inicro-metliods are iiscfi. For example, the estimation of 
chlorine in a soluble chloride is easily completed in half an hour, 

T. s. r. 

Application of New Results of the Investigation of Indi- 
cators to Quantitative Studies. Alfrkd dniEL {Ckain. 2eniv., 
1913, i, 653; from SUznugsier. Octi. Buford, gfs. Xalurivm. Marburg, 
1912, 6, 54 pp.)- — An attempt has been made to combine Hautzsch’s 
conception of the colour change of imlicators asbeingdueLocheminl 
rearrangements -with Ostwald’s theory of indicators, which employs 
the ionic theory and the law of mass action. By means of csl- 
ciiktions from measurements on llie sensitiveness of methyl-orange 
auci plienolphthalein culled from llie literature, a further attempt 
lias been made to provide a clear idea of t!ie adaptability of these 
indicators to common titrations. A strong acid (liydrochlorio) and 
a strong base (sodi\nn hydroxide) were chosen as standard solutions, 
and strong, weak, and very weak acids and bases (hydrochloric 
acid, acetic acid, and phenol; sodium liydroxide, ammonia, and 
/y-rhloroaniline) were titrated, the dilution being such that all the 
involved substances could he considered as completely dissociated. 
"Titraliou curves” are given connecling the initial hydrogen-ion 
concentration with the volume of standard solution added, and the 
'nfluence of dilution and tem}>erature on these curves is shown. 

J. C. W. 

Ferrous Sulphate Monobydrate and its Use in Volumetric 
i^nalysis. Daniet. Floukstin (BuU. So/'. cAiw., 1913, [iv], 13, 
5(52— 36G), — It is pointeil out that the monohydrated form of 
errous sulphate is rcadilv obtained pure, is not liygroscopic, and 
:aii b» kept for long j)erio(ls without cliange. so that it is suitable 
br use in standardising oxidising solutions such as potassium 
:iprinangaiiate solution. 

The Siilt is pre]Kired bv dissolving 400 grams of ferrous s\ilphate, 
Previously crystallised several times, iii 200 c.c. of 50'\i sulphuric 
icid by warming gcntlv on a water-bath. Almost as soon as 
iolution is complete, the moimhydrate begins to separate as a 
:olourless. crystalline powder, which is collected on a Biiclmer filter, 
ivaslied witli alcoliol or drv acetone, then with dry ether, and is 
fmallv dried under reilneed pressure over sulphuric acid. The yield 
is about, 40 graiiii, A- 

. New Colour Reactions of Hydrogen. Ascel del Camco y 
'-’k. 1913, 11, 172 -lTS). -Polemical against 
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n- 1 rtl.k vol li Hi). The author points out that numerous 
Giral 'Oh. / for examole, with molybdic, arseno- 

platinum method (A., 19t0, ii, 1106). 

1-1 A.- ^ ‘WntAr in Foodstuffs and Other 

Direct Estimation ot water m r 

^f“ 3 'a)-'i°rp“« oV' thrmethod is ' as foUows ’ Tk 

excess o. than Avater. The nuURsreut 

water, and na. a - b and commercially pure 

liquid used IS a mixture of t^mc I 

^iVTcolUl^tl;;^ -l^mer rvluch’lipens on to a 
distilling flash m-udu'ited tube. When the distill.itlon is 

funnel connected ‘ are left until the urn, or hs 
complete, the volume nurv be read off, inukhig 

f “ — 

give good results. 

Tho Estimation of Chlorine in Urine and Blood, k. 0, 
The Jcstiniarion 4;.i_4sri) ( hlonno cun he 

L.eKssos {JlwchiiK- ,K,.prt lUi-ation with silver nitrate 

directly estimated m .'^'';f, ‘„,^\,,aicator, it the urine 

uud tlie use j’"," i:"ml highor’tl.an 1025, is 

(diluted u nece>MT _ Mmrc'oal (1 bu-am to 20 c.c, unne), 

tirsl treated with puic . ,,u~a,,,,po 5 Which interfere with thetitra- 

By this means the upidimilile to tlio c-timation 

tion are removed. A are treated with .50 c.c. of 

of chlorine in Wo^' i , bhitio.i and -a tittle acetic acid, and the 

“ SllhS,. ... 1 'loSSfld Vli" 

;i,«"i:;:ied iflll^hr's grams 2f.char«al. The chlmine to 
ir irthen carried out with 60 c.c. o. the filtrate. B. B. . 

Estimation of Chh^ide and Brc^^e 
Stiu an VOS r.onii.isiiv (/fiL' 0/*'" h’ulomnis in hiood anJ 

An apparatus for the eet.niatioii o q,,;,! , heated 

similar organic Hf ^ ^ith concen'trated .sul,.hunc aod, 

in u Jciia ihisk in aduuin oscariti'' vapoufi 

,,P„ ...ei,:,.;, ...1 e«;™ 

pa ,-5 throUL'ii a spiial w.a. n ’ , , which can ho removed, 

iv'i:”»d andXS 

rWi^l^rSnA^ui-gh to convert the ntomte 
-ilvcr chloride. 
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Guareschi’s New Bromine Reaction for the Detection of 
gromate in Potassium Chlorate. Fkascksco iCheui 

1913, i, 461 ; from Giorii. farm. Chiin., 191'L> 01 r, 3 S_r, 4 i' 
Coiripai^^ Gaareschi, A., 1912, ii, 989; this vol.,’ ii, 333) —Tho 
iiutlior describes the successful application of Guaresclii s reaction 
to ilie detection of small traces of potassium bromale in pota^ium 
l^roniidc. When testing for bromates in potassium clilorate,' it is 
Pest to ignite the sample and to apply the test to the chloride. 

J. C. W. 

Detection of Iodine in Concentrated Solutions Rich in 
Magnesiuen Salta. Hkiniuch Kukseniis Xatv.r- 

(orsch, Aerzie, 1913, 118— 120).— See this vol, ii, 401. 


Detection and Estimation of Fluorine in Whines. F. 

Y Kuca (Anft/. /Va, 1912, 10, -lG;)_477).,..Xi.(. uiicniTccvt'd 

error in Fresenius's method for the determination of finorine 
amounts, according to the author, to and after correction to 

-4’4%. Jlore accurate results were obtained by using all-glass 
apparatus and boiled sulphuric acid. In applica'tion to the V^ti- 
niatiou in wines the errors, both by gravimetric and volumetric 
methods, are considerable (in the latter about SM). Qualitatively, 
1 mg. of sodium fluoride in 300 c.c. of wine inav be detected. 

G. D. L. 

Estimation of Oxygen in Iron and Steel by Reduction 
in an Electric Vacuum Furnace. W. 11. WAiKtu; and \V;U.li-,k 
A. P.viKicK {J. ImL Eroj. Vhc.m., 1012. 4, TOS—.'^'d, Cump.u^^ A,, 
1912. ii, 995). — A sketch of the apparatus employed with a preli- 
minary account of tho procedure wlioreby rhe oxygen in iron and 
steel can be estimated bv conversion of the metallic o.xides into 
carbides by heating with an excess of carbon in an electric furnace, 
with tlie quantitalive foniiation of carbon monoxide. 

Tlie metal (20 --25 grams) is mixed with powdered gra-phitc in a 
graphite crucible, placed in au electric vacuum inniace of tlie 
Arsen type, the pressure reduced to O’Ol mm., and the crucible 
heated at 500 — 600“^ during fifteen minutes, allowed to cool, and 
auv ndhciing oxvgen washed out with perfectly dry nitrogen, this 
process bc-ini: re])eat-ed iint-il the absence of oxygen is ensured. 

A current of about 300 amperes is passed; the melal fiuos, when 
violem «d)iilliti(>n often occurs, wiiicb must be moderated by 
opening the vurcuit; after about twenty minutes' heating, the 
furnace is cooled, drv nitrogen admitted, and the ga? removed in 
convenient- volumes into an apparatus, where the carbon monoxide 
is estimated by passing it over iodine peiitoxide at- ISO'^ (Kinir.cut 
and Sanford. A., 1900. ii. 314). By beating at 130" (instead of 
150^) oxidation to carbon dioxide is complete, and the decompoii- 
tioii of Jhe iodine pent-oxide is reduced to a minimum, which was a 
didiculty previously experienced in this method {Joe. c/^)• 

^ • F. G, M. 
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Sulphur and its Variations in the Biological Treatment of 
Sewage Water. Lucies Cavel rend, 191.1, Ijg 

IQ 99 1101). — A determination of the amount of sulphur eointinef] 

in the form of organic matter in the sewage effluent gives a measm., 
of its iiurilieation. The e.vamination is conducted as follows : Tte 
effluent is allowed to remain for three hours, when the lieaver 
mart ides set tle, and then to it is added zinc chloride, folimvc,] by 
sodium caibnimte m suit.ahle quantity. The precipitate, wliiil, 
c,aiTies down with it all suspended matter, is collected, dniffl, ;„i>l 
extracted with carbon disuipbide, thus giving the tree sulphur. The 
residue is washed with benzene and decoiuposed by hydrocliloric 
acid the Iivdrogen sulphide liherated being weighed as silver 
auliiiiide wliich gives the sulphur in the form of suliiliide. To the 
residue, sodium hvdro.vide is added, and the whole is heated at gni 
for six hours, aider whieh ehlorine is passed through the 1 i(|„i ,5 
The coiiihined sulphur, now converted into sulphate, is wciidietl ,13 
buriiim sulphate, thus giving a measure of the purity of the cniiient. 


Assay of Hyposulphites. Kmii. Bossu.ird and W. (iRor, (C/mi, 

^eit ll* 13, 37. 4-3 — 43'>). — /^// .^feaus oJ'Amwoiuand (.'o/t/ier 

.hn/pLiV ’-Ahom 01 gram of tlie sample is placed in a cnnier ni 
the^ bottom of a llask, and while slightly inclining tlio flask an 
aimnoniacal solution of copper sulphate (4 IfiO grams of crystallised 
cornier sulphate iior litre) is added from a hnrette in r|iia!i(ity 
sufficient to complete (he reaction within a lew c.c. The hrpuj 15 
now allowed to come in cnntacl with tlie solid, and after sliakin; 
o drops of in.li'Mjoarmin (1 gram per litre) are adderl. The titra- 
Uon is conliniied until the yellow colour eh.anges to a cle.rr lihie, 
Two nrils of copper •• 1 mol. of sodium liyposnlpliite. All tlie o]to. 
(ions are earried out. in the author s s|ieeial apparatus in ,a (urreiit 
of oxveen-tree nilrogen or hydrogen. The usual iinpnnties imeeiit 
in commeicial samples .In not .appreciably afFect the result, 

IS,, I, in/. The sample is oxidised by at mosplicric oxyjcii, 
and the .aciditv i- iheii esiiinated as usual, preferably with slandard 
barium bvdrn'xide ; allowaiiee slioiild be made for anv prc existiiir 
aciditv. wliich must be determined in a current of liydroccn, 
r, „l Vn-r„nr rhlnr'i.h - To llOO e.c. 01 a s.nnintel 
solution of mereiirie cldnrid > is added 1 gram of sodium l.vHrorV!! 
carbonaie. .\ weighed quantity of the sample is then aihled. .inn 
the iiroeiliitate consisling of nieronry and niereurmis clhiir.dn ii 
collected iui an asbestos Oooeli crucible, and washed lirsl with ni.lili 
hvdvochloric acid and then witli water. The whole, is t Ia n inaon 
in a lieaker and treated with .0 grams of poias.-inm hkIkIi' aiel ■' or 
of water, followed by b c.e. of .V Kl-indiiie. After ten iiiimiles ivil.i 
frc,|,miit stirring, ilie exei-s.s of loiline is titrated witli tlnosiil]' 

If the iinnili.T of e e. of iodiin- absuilied is represeiity. o 
ll... wei dit of I be -ample taken bv the pereelitage wil !>■ a 
iiig to the forninla 1 17111' ffii.i-i ii STDT' n. I- ni 


riiiii 


K. 
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Tlie Quantitative Estimation of Sulphuric, Nitric and 
Nitrous Acids in Mixed and Waste Acids. Ohoece Fi.vcn 
atitsdi. ges. Sdam-Spraigsloffwesfn. 1912, 7, :i37-3;i9. Compare 
TpIIp. a., 1905, 11, 578).— A modifiraiion of the method proviouslv 
(Ifscnbcd^ (A., 1912, ii. 991), in which, after titrating the total 
3P„lity with barium hydroxide .and separating the barium sulphate, 
the neutral mixture, of haritmi nitrate nitrite is titrated with a 
solution of T/5-potassinm chromate; 

IT,S04 + 2HN03 !- 2071^0/0X0 A. .jRaroiI),^ 

3HnS0, / Ba(XO,). Ba(XO 8rT.,0. 

B;i(X0o)2+ Ba(NO.j)._,-f 2KX’r04 ; 2KX0..‘ -‘iKXO.,. 

Kxpeririietital results dcnionstratiiicr the acciiiacv of the method 
jii-e tabulated in the ori.^dnnl. * p. 


Apparatus for Fumeless Kjeldahl Nitrogen Digestion. Albeit 
p, Sv (./. In'/. Kng. VhAm., 1012. 4. group o»' four of the 

ordinary long-nocked Kjeldahl llasks ;--upj)orted iji a lino on iron 
rings are closed by loosely fitting hulb-tui)cs coiisi.stiug of a tube 
with two large bulbs with an elbow bend; each of these are con- 
nected by rubber tubing with a suction jiump, having four branches. 
These bulbs act as air condensers for the acid fumes, and prevent 
the licjuid in the flasks from evaporating as rapidly as if the fumes 
are allowed to escajie. T. M. G, M. 


Eatimation of Nitrites in Potable Wcater. Maurice Lo.m- 
haho {Hull. isoc. c/iim., i!U.‘b [iv], 13, 3iil — 309). — Tiie e.^timation 
of nitrites in potable water by means of //i-phenyleuediainiiie or of 
snlphaiiilic acid aikI a-napJithylamine is rendered tedious by the 
soiiiewliat fugitive nature of llie colorations obtained and the nnees- 
dty of preparing a new scale of tints for each series of tests. The 
author proposes the use of the following reajietit. the tints obtained 
with which very closely resemble those niven hy suitably diluted 
solutions of potassium dichromato which form the scale of com- 
parison : sulph.inili(: acid (1 gram) is dissolved in a saturated 
-olutioii of ammoniiun chloride (lOO c.c.); phenol (I'b gram) is 
th«^n adilcd. followed bv a])pros:imatoly 2.Xhydrochloric acid 
(100 C.C.). In nracticp. the reagent (1 c.c.'l is added to the water 
(50 c.c.). which, after tlic lapse of at least fifteen minutes, is 
roiidcrcd alkaline bv midilion of an excess of ammonia. The 
coloration obtained is then oontjiarod with those of previously 
slainlardlsed sjlnlioiis of jiotassium dichromate. By this method. 

mg. of st'dinm nitrite per litre could be estimated, which is 
regai'fkd bv ibe autlior as tlic limit of useful accuracy. If, however, 
traces oi iiilriles are to be detected, lie prefers to use sulplianilic 
acid and a naphtlivlnmiiio. If the reagent is to he jireserved during 
cnn'-idcra])l(' jieriods. replacement of llie acid hy water is recoiu- 
iiifndf,'tl^ Ininiedtatelv prior to ii.-=e. it is tiieii acidilled with an 
e'pial yoUuiie of hydrochloric acid. • 
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Estimation of Phosphorus in Iron and Steel, 
Artmann’ [aiul J. Pheesi.sgkr] {ZeiUch. anyew. Chain., 1913. 26 
203 — 208). — A review and criticism by the first author of tlie 
various methods used for the above estiinalioii. A new method ba^ 
been worked out by the authors, which is, briefly, as follows. 

Tho sample (about 1 gram for pig-iron, 2 — 4= grams for stcelbl 
is dissolved in nitric acid; any graphite is removed by filtiatioj^ 
The phosphorus is fully oxidised by means of permanganate, and 
then precipitated with molybdate solution. 

The fdler and ])recipitate after being carefully washed are rejdacei] 
in the flask, 10 c.c. of standardised hypobromite solution are added 
and then T grams of sodium hydrogen phosphate. After dilutinif 
to SO c.e., O'o gram of potfi^sium iodide is added, and then 15 c.c, of 
4-V-sulj)huric acid. The io<lin6 liberated is then titrated with 
.V/20 thiosulphatc solution. 

The diflerenoe between the blank chock and the result obtained 
represents the ammonia in the yellow precipitate, and hence the 
pho!=!phorus. 

Tiie liypobromito is conveniently prepared by pouring 1400 e.c, 
of saturated bromine water into 500 c.c. of 4fl’-sodium livdroxide, 

L. DE K. 

Estimation of Phosphorus in Commercial Acetylene. Louis 
Jf. Dex.vis and W. J. O'lhtrEX {J. Kog. Chtm., 1912, 4, 834—836). 
— A modification of the method described by Lunge and Coder- 
creutz (A., 1898, ii, 54) for estimating the gaseous compounds of 
phosphorus present in acetylene which has been prepared from 
calcium carbide. The acetylene is generated in a Kipps apparatus 
with a saturated solution of sodium chIori<lc, and obtained without 
any appreciable rise of temperature; a Friedrich’s gas-washiiij 
bottle is considered a more cflicient absorption apparatus than the 
ten bulb-tubes employed by Lunge (/oc. c<7.). and the hydrogf'ii 
plios])hide after absorption by sodium hypochlorite is estimated as 
magnesium pyrophosphate. F. M. G. M. 

The Assay of Hypophosphoroua Acid. Hou.^ue Nuinii 
J. I'l/anii., Ill LI. 85, 117 — 1 48).-— Samples nuitainiiiy OXC' s.-n's 
amounts of foreign acids (sulphuric, oxalic, tartaric, pliosphoric. 
pliospborous) are readily recognised by their excessive barium 
numljer. which the author states should not o.xceod 5. 

The details arc as follows; Weigh 1 c.c. of the sample in ;i laix- 
fullv tared, stoppered Erleumeycr flask. Add 20 c.c. of water liw 
from carbon dioxide, and titrate with A/5-bariura liydroxidc with 
phenolphthalein as indicator. When the precipitate has subsided 
it is collected, well washed, dried, and ignited. The corrected 
weight in milligrams divided by the weight in grams of absolute 
acid as indicated by the titration is called by the anllior the 
‘■'barium number.’’ L. de K. 

[Estimation of] Arsenic in Zinc. Sidney Ghodk [Cheni. .W,«v. 
1913, 107j 149}.— The granulated sample is sieved through a 
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04 -|!ol 6 sieve. The Marsh’s apparatus should be fitted vitli a half 
i„,l, glass tube containing a roll of lead acetate paper, and about 
g inches of fused calcium chloride, and also with a mirror tube. 
Xhs hoi® hi’® “’loh h®P “I hh® apparatus should be about onc- 
eighth of an inch in ili.amotcr, so as to admit the granulated sample 
-flia apparatus is charged in the usual wav with arsenic free zinc 
(30 grams) and sulphuric acid (30 c.c. of rcceiitlv hoiled and cooled 
gilute acid), and when free from air and the aclion almost ceased 
30 c.c. of recently boiled distilled water and 0'5 gram of the sample 
are put in the thistle funnel. The hydrogen name is then put out 
a small Ilunsen burner placed beneath the mirror tube, and when' 
the tube is nearly red-hot its outlet is stopped up with the thiiinh 
in Older to cause a gentle back pressure. On ofiening tlie tap of 
tie thistle funnel, the whole of the sample of zinc can be caused 
to fall into the apparatus, without air entering. The tap is then 
closed, the water withdrawn from the funnel and replaced by 
30 c.c. of dilute sulphuric acid, siifncicut of which i.s Iheii run into 
the flask to keep the liydrogcn llaine not more than J- inch in 
height. The reaction should be continued for Iialf-aii-lioiir, after 
which the mirror of arsenic obtained is compared with a set of 
standard mirrors. The sample should be so ariMiigcd as to give 
not more than O'l mg. of arsenic. T. S. P. 


Rapid Estimation of Boric Acid in Milk and Cream. 
Fredebio W. liirnAHOso.s an.l Wili.hm Kkigiilv W’altox [Aiialijst, 
1913. 38 , 140- 141). -To -uO c.c. of milk or 10 gi'ams of cream 
diluted with 40 c.c. of water are added o c.c. of copper sulphate 
solution, and after healing to boiling the casein-copper precipitate, 
which carries down I he fat. i.s collected and ivaslied several times 
with boiling water. The I'llirate is then used for the csumalion of 
the boric acid as follows : 

Two c.c, of a 13o alcoholic solution of plieuolphtlmleiii are added, 
and then .V/lO-sodium hydro.xide until a certain blue .shade 
appears. About one-third" of the volume of glycerol is now added, 
and the titration is repeated until the blue s'h.ade again appears. 
Under lhe.se condition.s 1 c.c. of .V.tlO-alkali — O'OOTl gram of 
crystallised boric acid. U. de K. 


Combined Estimation of Boric Acid and Pat in Cream. 
Feeiukk,' W. Uk h.crdsox (,l7m/y.s/, 1913. 38, 111—143). — 1 be fat in 
cream (see preceding abstract) may be readily recovered from the 
" casein precipit.ate ” bv drying the filler and coiitenis in the 
mouth of a short-necked counterpoised ll.ask in a water-oven. The 
filter is then lifted out. and phieed in a Soxhlct tube, which is 
attaehcfl to the flask, into which most of the fat has already 
collected. Light potroleuin (of low b. p.) is then used for ^tho 
extraction as usual. 


Estimation of Total Carbon in Steel and Ferro-Alloys by 
Combustion in Oxygen under Pressure, W. G. viix Jons’ 
{ChetiC . 11)13, 37, 426— 437).— The sample is placed 


in a 
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crucible made of asbestos, or preferably of magnesia, and Inirnt, 
at 1 atmospheric pressure in an atmosphere of purified oxygen jj, 
the special apparatus devised by the author. The combusiiun is 
started by electrical contrivance. 

The products of combustion find their way into a solution of 
sodium hydroxide (4 grains per litre), the excels of which is 
titrated with standard sulphuric acid (4'083 grams per litre), usintr 
pheiiolphtbalein as indicator ; 1 c.c. of acid = l mg. of carbon, 
When dealing with alloys, the combustion should be assisted by 
means of lead peroxide. L. de K. 

The Estimation of Carbon by Combustion in Moist 
Oxygen. Sieofhiku Hm.prrt {Ikr., 1913, 46, 949 — 952). — In the 
estimation of carbon in steels, by combustion in dry oxygen, it, is 
necessary to heat to a temperature of about 1200®. If moist oxygen 
is used, a temperature of 950® is sufficient in the case of ordiiiarv, 
chrome, and chrome-tungsten steels; for 80% ferromanganese, con- 
taining 616% 0. a temperature of 1050® is necessary. 

In Llio case of certain organic compounds, such as aluminium 
phenyl, hippuric acid, glycine, alanine, carhazole, phenyl dihydrcigen 
phosphate, etc., which are ditficiilt to burn satisfactorily, fu’cura.t^ 
results are obtained with moist o.xvgeii at lower temperatures than 
ordinarily used. 

When using moist oxygen, a .5 cm. long, straight, phosphoric oxide 
shouM be inserted between the caiciuni cliloride lube and tlio 
potassium hydroxide bulbs. If the hydrogen also is to be estimated, 
the combustion should be carried out in tho ordinary way luiti! 
carbonisation is (•onii>lele. after wliich the calcium chloride iul)c u 
cltai.ged and the combustion finished with moist oxvgeii. 

T. S. P, 

Estimation of Carbon Dioxide in Carbonates. Fk.^nk ii:, 
SiNNATT 191:1, 38 . 13fi — 1th). — A complicated appaiatii-, 

being in part lliat dcscril^ed previously (A.. 1912. ii. 679), is used, 
The carhomue is decninjmsed by me.iiis of dilute hydrocliloric acid, 
and the ga,'<s '>volved are ))as<ed over calcium chloriile and .silver 
sulphate, and find their way into an exhausted flask ; helore starting, 
the whole of tlie apparatus has been swept by a current ci 
purified air. 

The last traces of carbon dioxide in llie li<pud are expelled hv 
hentiiig. Finallv. a kmiwn volume of standard barium liydroxicic 
admitted into the flask, purified air is transmitted until iienmil 
]>re-sure is restored, and the excess of barium liydroxide is thru 
titrated as usual. L- ni: K. 

A New Apparatus for the Estimation of Carbon Dioxida. 
E. W. llArniKu (./. /nd. Eutj. 1912, 4 . fill 612). - A 

dc'Ci'iptioii, with sketch, of an app.iraiu> for llie estiiiiatioii "i 
carbon dioxidi* iji soils by the double titration method ; the r.dwui 
tages claimed are; that it does not require to he taken apail icr 
anv of the opcralions involved; it contains no delicate, easily l)rokcii 
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„.|s; it can be employed at a-tniosplieric pressure or under a 
iliimnialied pressure ol 70 em,, and lliat one person can simultane- 
ously keep SIX e.xijoriments workm.;;, and complete tliirtvsix cstima- 
tiuu‘< eigJit Jjoiirs 

A New Apparatus for the Volumetric Estimation of 
Carbon Dioxide. Howard W. Bhudaker (/. Jnd. Ewj. Chtm 191 > 
4. :) 99 j.— A criticism of the apparatus previously descriliod for this 
pur[)ose by Bowser (A., i9lli, ii, 99rj), with a* sketch of one the 
aullior considers more easily mauipulaied. Tlie carbon dioxide is 
passed into a closed graduated conical llask containing potassium 
hydroxide, the air aperture in wliicli consists of a glas's tube with 
a'widcued base, filled willi glass beads and resting on the bottom 
^.,f the flask. The subsequent titration is carried out \yithout 
ti-Einsferring the .Hstillaie, p. yy 

A Carbon Dioxide Absorption Bottle. W. A. Koenig 
[/, lad. E)ty. Chem., 1912, 4, 844-j. -The bonie, which is 12 cm. 
hi^h and .To yni. wide, is lilted at the neck with an inlet-tube and 
at the base with an outlet-lube, eac-h of which are furnished with a 
itieu'ury "trap. 1 lie interior of the bottle is packed witli soda- 
lime at the top and calcium cliloride at the botiuiii, and the weight 
when thus jirepared does not exceed .V'l- Gu grams; it can bo 
employed for about one Inindre'^l ostiniatjons of carbon dioxide in 
steel drillings without re charging. F. M. G. M, 

Batimation of Colloids in Arable Soils. Maryan GdiisKr 
[^fAUch. lundw. Wtisen. O^derr., l!iI2, 15, 1201 — 121G). — From 
the result of numerous ex])erinieni.s on the absorption of colloids 
ill soils by crystal-violet, the lonnula suggested by Freundlich (A,, 
1907, ii, 155, 534, 939) is consiflered correctly to represent this 
reaction; the author is also in agreement with the results of Kbnig, 
Ilasnnhauiner, and Hassler 1911. ii. Ib33). F. M. G. M. 

New Methods of Soil Analysis and the Estimation of 
Colloids in Soils. Gudolk van dek Lkeoiin and F. Schneider 
{Bied Zmir.^ r)l3, 42, 14'>— 117; from lokra. Mitt. BoitnUnmU, 
1912, 2, Si). — Experiments with soils jiroduoed by the weathering 
of gneiss indic;iied tliat lor the comparison of the hygroscopicity of 
a soil with tlial. of the silicates dis.-'olve<l by liydrocbloric acid, 
extract ion with aqueous livdrocbloric acid is unsuitable, since the 
solution of eolbddal silica, Us precipitation with adhering oxides of 
iron and aluminium ami otlier dissolved substauces, introduce 
errors. The acid luav also dissolve etdloids which possess only slight 
liygroscopicitv : tliis could be avoideil by employing gaseous 
hydrogen chloride. 

The assumption that tlic ab.':orpiion of dyes rises and falls with 
the aniouiit of conoid.s is not aecepleil. Exact experimeLits on the 
absorption of tlyes ami iiviirosco])ieitv can only be made when the 
s^urfaees of ■ ' soils are estimated on the one hand by the employ- 
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ment of a dye soh.tion, and on tlie other by using the vapours 
organic substances of bigli molecular weight. 

The results of analyses as well as estimations of hygroscopicUy 
indicated that unweathered minerals are dissolved by hot liy ho. 
chloric acid. 

Estimation of Potassium ^ Platinichloridy Uysos 
'llEILLtllE (/. Pharm. Chiw., lOlb, [vn], Y. 281— 8..). Iii cdn- io 
obtain a potassium platinichloride free troni the soyum compound, 
the use of acetone is recommended instead of alcohol generallj 

‘“h an^hisufficicuev of platinum chloride has been used, the residue 
may contain a little sodium chloride; this, however, is of im con- 
sequence it the platinum is finally weighed <as metal. L. de K. 

Detection of Potassium with Tartaric Acid, l.umvio W, 
tViNKLKii (2r.i(s»'/(. angnr. C/wii., 19U, 26, 2llb).~;iliP autlior Iws 
observed that tartaric acid in powder is a more delicate reagcnl lot 
potassium than a solution of the acid The reaction may oe applied 
L follows; To 10 c.c. of the neutral solution is added 0 o glam oi 
crvstallised sodium acetate, and then O n gram of artanc acl u, 
fine powder; a precipitate forming rapidlv on shaking provis tk 
presence of potassium. Ammonium, rubidu.m, and caisiuru should, 
of course, be absent. 

Estimation of Lithium. 1 .i.si.iE lit s.sell % 

Ch-.ni., I»r2, 4. ;,;i:,-juT).-The imneml w.itii- (Ehl ,.(W o.o i is 
evaporalol to dryness with liydrochloric acnl, and l ie silica 
tlehvdraled at I'JU- ; tliO reiidue, alter moistening \Mtli liNdioc.uunc 
add, is treated witli about 'Jo c.c. of Uu;,. alcohol, and the pre- 
cipitate collected and w.ashcd with the same tinli! tree from lilliium; 
the alcoholic solution is evaporated to dryiiess, and the luocen 
repeated with bvdnx-lih.ric acid and absolnte aleoliol. llic residue, 
after treating with dilute hydrochloric acid, is rendered alka me 
with calcium' hvdro.viile, whereby the magnesmiii is pii'n]ul,itsd as 
ma.n.esinm bvdn,.dde ; ihe calcium is tl.en sepaivued as oaiil.iie, 
and after twelve l.m,r,s tl.e filtrate, whicb praeueally eontains o.i v 
lithium and ammonium salts, is evaporated and the laticr esiielicd 

bv heatiiie ill the usual manner. 

'The addiced (liv.lroehloric .leid) aqueous solution ol the reawiie 
is treated witii about 30 c.e. of amyl aleoliol, the water hmlc cavav, 
and tlie idtered sointiou evaporated to dryne.a with dilute su piuii u. 
acid; the lithium solution is e.va]>or,ited down and y'mlc' 
lithium sulpl.ate, from which 0-0017 gram must be de<“.etd 
correct for the solubility of sod.inm and potassium ehlondcs in ,.l. 
aleoliol. Tlie .advantages claimed are: '''' a, In'h'v 
chlorirles can be handled with e;.se without loss of > ^ ^ 

decreiiitalion ; lame volumes ol water can be employed , the npy 
menl of calcium instead of barium liydroxidc does not in r 
another mclal, and tlie caldnn, oxalate in.-cipitale is mo.e mxmhe 
than barium oxsilate ‘ ' 
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Estimation of Calcium ai 
(Co,npt rend., 1913, 156, '01 9 ^1020).- IJy .d.Uti™, of 
. 0 - solution of normal sodmm tungstate to a boiliug ammouiacal 
solution of calcium chloride, the calcium is comiiletch” precipitated 
in a heavy, crystalline form an calcium tungstate Ca'tt O This i, 
fltered, washed and dried at lOOo, and weighed as such Mamesium 
not heinv precipitated nnder these conditions, it furnishes a ready 
ineihod for the separation of these two elements in analysis. ^ 

\V. G. 

Assay of Barium Sulphate in Radiographic Examinations 
Gabiuel Gueuin (/. rhaTiii. Chm., 1913, j_vii], 7. 282— -’83) —Kof 
the above purjioses, barium sulphate, in itself perieetly'inert should 
1,6 quite free from soluble (toxic) barium salts, i'ifteen to’ twenty 
grams of the commercially pure article are treated witli 100 e c of 
10% hydrochloric acid. After adding a little fiber paper pulp and 
filtering, the clear filtrate is tested for hariimi by nican.s of sulplmric 
acid and also with ammonia and potassluin tlicliroiiiate. L. de K 


Estimation of Zinc by Electroanalysis. Ki.iuvoon 15, fipEtE 
mill Samuel S. Stiiahan (./. I„d. t:„g Chem., Iiil2. 4, 8si) J,j5(i'o, 
Compare A., 1910, ii, 4.o5j.--Tlie electrolytic method of estimating 
zinc described by Kemmerer (A., 191 1, ii, 335) is considered the most 
satisfactory when the following modifications are introduced: 
(c) Cooling the solution for a few minutes before the end of the 
e.xpnrinienl; (t) reducing the aiuourii or potassium hydroxide 
employed; and (c) the emplovinciit. of a rotating nickel gauze 
cathode aitd a stationarv ]ihiitiiiin plate or spiral anode, ° The 
method is shown to entail a compensation of errors, the chief of 
which are: (I) loss of zinc in (he wasli-houle, counterbalanced by 
the formation of zinc liydroxide on the cailiode; (2| the elTeot of air 
on an e.xposed catliod'e; (3| oxidation of the deposit hv anode 
gases; (4) effeet of temperatnre :it the beL'iuniiig imd end of the 
electrolysis; (5) the effect of ether emitiiinitig w.ater and oxides on 
the deposit; (6) a high rrstilt from allowing the ether to evaporate 
off the cathode in a desiccator; (7) the presence of nitrates. 

F. If. G, If. 


Estimation of Lead in Lead Paints. .Julius F. Saciier 
(CViAm, /eHtr., 1912. ii. 2147 ; from 1912. 18. 295 — 2!di). 

— All new methcKis for tlie esiiniatioii of lead in paints, including 
Ftz s electrolytic proces-w (this vol., ii. 761 give untrustworthy results. 
A correct met noil is lliat of .Schitniier aiirl Alex:u:der (Lunge, 
Tech .\lctho'ls pC Annh/slci: comji.are A.. 1(S93, ii, 599), which 

is based on a titration with amiiinnium iiiolyhdale. J. C. W. 

Separation of Small Quantities of Mercury by Electro- 
lysis. Otto .Srnu.MM (Zcitcch. jJicskJ. f'/ioii.. 191:5,84, 2:59~-'242. 
t'oiiipare Buchtnla, this vol., i. .3!.''; Salkowski. this vol., i. 562). — 
Polemic,!], q'iie author's electrolvtic metliod for separating mercury 
(A., IpOo, i, “^6) is upheld ill all its details. E. E. A. 
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Reactions of Mercuric Compounds. Moritz Kohn aid 
Alfons Ostersetzer (^Zeitsch. anorff. Chem.^ 101‘2, 80, 218 — 

The estimation of mercuric Jialoids by means of iiydrogcn pet (,xi(]e 
and alkali (A., 1908, il, 892} may be improved by using sudiiijjj 
peroxide free from lialogen. The salt is boiled witli water <ni<] a 
slight excess of sodium peroxide, the precipitated inercinv 
repeatedly waslied, and the halogen is estimated in tlie iUiVate 
Mercuric iodide requires a large excess of peroxide, oilnivvise 
reduction is incomplete. 

The arsenite method (A., 1912, ii, G96) has been 
mercuric cyanide, but the reaction is very incomplete. 0, 11. J), 

Aluminium Alloys and their Analysis. W. K. vo.\ 
{extern. Ze t, 1013, 37, 363). — .V number of aluminium allo\h Millei- 
from the disadvantage tliat tliey are attacked by sea-water. Jt 
pointed out tiiat in investigating the elTect of sea-^vater it shciiM l)t* 
used in the normal condition, since in oiio case an alloy was Intriilv 
attacked by sea-water which had been concentrated to oiic-iji'ili c) 
its volume, whereas it was attacked apjircciably by tlie ordiuiiry 
sea-water. 

The aualysis of the alloys is best carried out as follows; 1 gram 
of the alloy is dissolved in hydrochloric acid, the solution evapoiated 
to dryness, and tlie silica estimated as usual. Tiie lead and tin in 
the hltrate are estimatetl in the usual way; to the hitratc iruin 
these metals is addeil broniiiu* water, ami then alkali in 
After heating to boiling and keeping overnight, the precipitate, 
which contains copper, iron, manganese, and magnesium, is collecK-i, 
and these metals are estimated as usual. The zinc in the lihiiuci; 
]ireci]ntaled with ammonium sulphide and weighed us suljihlde, 
after wTiieh it is dis.soived in hydrochloric acid and tested with 
ammonia for aluminium, which, if present, must be allowed ior, 
Tlie alkaline solution containing tin* aluminium anil zinc iiiav 
be poured into acetic acid, and the zinc then precipitated as sulpliiiie 
with hydrogen sulphide. Tlie zinc sulphiile is then dUsolved in 
hydrochloric acid, tlie aluminium present precipitated as hydroxide, 
and the zinc again precipitated as phosphate. 

If the allov docs not contnin silica, lea<l, or tin, il is di^eolvei 
directly in alkali hydroxide. T. S. V. 

Alkali-Acidimetric Estimation of Alumina and the Acidi- 
metry of the Free Acid in Aluminium Salts. S, Fis'in. 

1913, i, 058 — 9.59; from AUiumll dent, valunrit^'^. w.d. 
Vkt. liohuieUf 1913, ii», 213 — 2.>7). — 'fhe solution of aiuiiiina in 
hydrochloric or sulphuric acid is roughly titrated with ]die!U'i- 
plitiialein and diluted to about U‘03.V. The total acidiiy i: 
estimated in one portion liv adding a known excess of aiisuli uiit;! 
a clear solution is obtained in the cold, and then litixiUiig 
with liydrocliloric acid in jiresence of barium sulpiiali; in the wn;:;. 
In another portion, the free acid is titrated with .V-alkali in preNine 
of sodium fluoride in a platinum dish. I. h, 
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[Kstimation of] Manganeae ,n Ore, Ferromanganese 
Spiege eieen etc. Volhardt s Method. Hidney (Chmi 

1913, 107 - 7 «f the sample are treated witi, 

suitable acida, finally sulpliatiiig with 10 e.c. oi concentrated 
sulphuric acid, and evaporating until fm.ies appear. The residue 
is transferred to a litre Hask, which should then ho half-filled with 
boiling water. Precipitated zinc o.xide emaision is added until all 
the iron is thrown down, carefully boiled, filtered, and washed well 
M-itli hot water. The collected precipitate, whicli still contains some 
iiiaaganesc, is transferred to the original flask, rerlissolved in 
5-lU C.C. of concentrated sulphuric acid, and again precipitated 
,vith zinc oxide emulsion. The whole is then added to the main 
bulk, without filtering, coojed, ami made up to a litre. An aliquot 
portion, equal to 0-25 — 0‘5 gram of the sample, is pipetted into a 
1.300 c.c. Jena flask, made up to CuO c.c. with water, boiled, and 
llieu titrated with potassium perniangaiiate .solution (10 grams per 
litre) until the faint pink colour persists for several hours. In 
carrying oiit the titration, continuous ami vigorous shaking of the 
contents of the flask, as well as repeated boiling, is iiecessaiy. 
Towards the end of the titration it is well to filter some of the 
.sDliitinii through a hardened hlter in or<ler to cmiqiare its colour 
with that of a standard made by adding two drop.s (Od c.c.) of tho 
permanganate solution to one litre of water. Tlie end of the 
titration can tlieu bn (ohl with accuracy. 

It may be necessary to make a blank estimation, in order to 
correct for errors caused bv the w.alvr. acid, and zinc oxide emulsion 
used. ' T, S. P. 


Colorimetric Estimation of Small Quantities of Man- 
ganese in Water, Fkitz H.a.\s iZf.lli.ch. X<ihi\ 101.3, 25, 

392 •39’)), — In the method ].inqjosed, the iiiaiiy:aucse is oxidised 
with putiis.duni })ersiil]>liaie, aii-l ilic rpiaiuity of permanganate 
praduced is ascertained by comparison witli standard solutions of 
tlie latter. On linmlred c.c. of the water under exiiuiination are 
acidified with 5 c.c. of 2U'.,. snlpiinric acid, 1 gram of ))otas.qiini 
persulphate is added, and ilie solution is heated until a reddidi-violet 
coloialion is obtained, or uiiiil a brown colour, due to manganrso 
dioxide, develops. The solution is. now cooled, a truce of sodium 
liydro^oti sulphite is added, an-1 the (.►xidation with persnljdi.ate is 
repeated. Tin* coloration oblaim-il i? tlicti conqinred with iluit 
exhibited bv T,’ liK>-polassium permansmnaic solution. Tlie most 
traslworti>v results are obtaincil wiien the quantity of maiiganete 
lies betwee*]! O'O-i and I'O niir. per litre of wafer. Ihe presence of 
iron does not alTect the results obtaincil by the method, and there 
i^ 110 lUTCssiiv to remove (dilori'les by previous treatment with 
silver nitrate and nitric acid. • il'*- 

A Modified. Bunsen Valve. I.kslik IMilford [J. Ind. 

Ch-ni., 1012, 4, dlj-SU)V--A >kotch of a modified Bnnson 
valve att.-K'hmcnt used to cb*se flic neck of tlie Erleiimeyer flasks 
employed fo ■ '-re reduction of iron in the esiiination of this metal, 
VoL. CIV. li. ■ -9 
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it is made, from t.ke bulbous portion of a 10 c.c. pipette, inserterl 
into the oiie-lioled stopper, and fitted on t ie top with perforated 
rubber tubing, wbioli is loosely closeel with a gla- plug. 


The Methods of the United States Steel Corporation for 
the Commercial Sampling and Analysis of Pig Iron, 

(bisMisrs’ ('uiiMiTTim OP TiiK U.S. Steel CoKroRATi..N (/ I,vl 
ri.em 1U2 4, S()l-812)— A detaded description of the mHliad* 
adopted as standards by tlie chemists of tlie U S. Steel Corporation 
foi- the analysis of pig iron, winch is divided into the following 

^'^'l'°S.uupling and the character of the sample. Two oplioii,i! 
methods are prescribed for taking the sample : (« the plate or pat 
tost and (/-) the chilled mould test; the use of the water shot lest 
is consi.lered a violation of the standard ‘'timber oi 

samples to be taken, Iheir iireparatioii, with sketches of tlio moiikb 

to bo employed are also given. ,• a i i .m 

2. Methods ol analysis. Silicon may be cstiniated :y c-itlier 
Drown's or Ford’s hydrochloric acid metiiods. _ E,.ulphur, voh- 
metrically as hydrogen sul),liide by titration with iodine, or ginvi. 

metrioallv after oxidation to sulphate. . 

I’liosphorms, voliimetrlcallv hv either acid-alkah or po assuini 
permanBaiiate titrations; gravlmef rically as ammonium plu, split. 

molvbilate or magnesiiini pyrophosphate. ^ 

^t(^n^anese, bv' Walter s colour comparnson metliod ; liy titrnueii 
with sodium ansmiite. or by Ford s gravimetric method. 

Total carbon, hv direct, comlmsiioit followed by (o) weigliiiig ti;c 
absorbed carbon dioxide; {>,) titration with an alkaline liydro.vim; 
(r) filtration and ignition of barium carbonate; (./) tiii-.m™ el 
excess of barium hydroxide; or by a solmion-combustiim inetliM 

wliieb is descrilieil. . . . 

Gr.inbilio carbon, by comhustmii of the graphitic rcsKlne, iviiii 
either :il.stir|iiion of earhon dioxide, or hy loss of weigiit wiieii 

iciiiied ill a crucible. , 

Combined carbon, imiireclly iroiii the total carbon, or iw li.i 

colour comip.irisoii methoil. 

Titanium, coloriinclrically. , ■ u 

t'opiier. cravi met rically as copiier oxide or vuluinei nr iL v mie 
io line' and sodium tliiosnlpiiate. .1. 


E-timation of Iron and Titanium in Ceramic Matem,3, 
Hhmiolo Kidkk ni.d KicllAiin Hktzei. (C/icao , .1., o 

111.; -- 11,17 ■ f|-....i Jr.'/o 1‘lw.ilci'. t.’/.o.-, roc/ Arivon. .l/a.so;.. Ilu-.i, 

i.l -i'l, Since not. niiiv the iron, hut also the titanium piicm! m 
the .'av have an inlluciice on the tiring -colour, it is advisamc 13 
euimald tln-m both. If the iron is to Im titrated hy iicnmni.imW' 
tin- -..lulion should be reduced by stannous chloride, iieucjs 
subiii: le. or sulphur dioxirlc, or if i-edm’crl hv zinc, the 
p’ - ih mu , he re oxidis' d hv bismuth oxide, s\n ic. -iiau 
tslimauon is preferahle. For Uie titration of Utauium wl.ioH ^ 
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usually present in less than 1% as dioxide, a colorimetric method 
lequiriug a special but simple apparatus is described, J. C. W. 

Tho Colorimetric Estimation of Iron in Lead and its 
Oxides. John’ A Schakffkk {.f. ljl-) 4 

C:,q..-CG 0).— A modilication of the method previously dUcrihed by 
’Hionison (T., 188 j, 47, 493), anrl now adapted for the analysis of 
lead employed in the manufacture of glass and accumulators. 

F. M. G. M. 

Estimation of Chromium and Vanadium in Steel 1) J 
PtMouKST {J. InJ. Eng. Chen,., 1913, 4. 81-5).— A moliiictti-.n ot th^ 
metliod previously described (A., 1912, ii, UOO), which allows of 
the estimation of chromium and vanadium in tlie same sample of 
steel The prepared solution is treated with sodhim bismuthate, 
^viiich oxidises the chroimurm^maugancve. and vanadium to chromic, 
pennangaiiic, and vanadic acirU respectivedy ; the permanganic acid 
is destroyed by boiling and manganese dioxide removed by filtra- 
tion; the chromic and vaiimiic acids are reduced with ferrous 
sulphate to tervaient ciiromium and rpiadrivalent vanadium, and 
bv subsequent treatment wiili ]jotaTSiiim pormaiiganate the vana- 
dium only rooxidised, so that i lie amount of ferrous sulphate minus 
the permanganate employed measures the quaiuiiy of chromium. 

The vanadium is again reauceil with ferrous sulphate (not 
lueasiired), the excos of ferrous sulphate oxidised with manganese 
dioxdde, and tiie vanadium lilrated. 

The ir.anganese dioxide (whicli must be natural or crystalline) 
must not He in too lincly divided a condition (A.. 1912, ii, 1101), 
but should settle perfecily in a benkev of water within fifteen 
seconds. F. M. G. M. 

A New Volumetric Method for the Estimation of Tin. 
Wn.t.nni \V. Paihh k .it.d (.1. C. Wii.SNAru (./, l,> i Eng. Cl.e.in,, luld, 
4, 597 — 599). — A saiiij)le ci'rro.qK'iuiini' wdih O'j (or le.ss') of tin is 
[jlaced in a 500 c.c. Ki'lcnim-vi-r iia>k. !'-5 grams of metallic antimony 
iidld (if as niiud! or more is Dot r-iv^ciit in tlic alloyi. and the 
mixture lumlcd willi 10 c.c. 01 coiicciurntcd sulphuric acid until 
saluiioii is conipleic. Tlie contcn;> of the llask arc cooled, treated 
will) i'l (,•.(■. of walcr and ih' c.c. of cimec-ntrated liydrtX'hloric acid, 
lullowti] Hv •}() c.c. more water. 

TIio lli.Jk is cl.Kid with a four-liolcd rubher stopper fitted wiili 
(1) an inlet. (2) :.n oiitb-l lor carbon dioxide. (3i a tube through 
will'll the titralHig .soHuioii is introduced, aiul (-1; a trlass rod to the 
of wlildi a sjnral of Swo»Ush iron is suspended by jneaiis of a 
I'used-iii jdatinuin Inxdc. wliieh can bo raised or lowered to the 
boltom of the ilask as required. 

Air !.•: rx]>i-]ied bv tlie j)assai:e of I'arl-on dioxide and reduction, 
comnloted bv the application of leal; the iron spiral is raised, 
carei'aHv waslicd, and the tin rajudlv titrated with standard iodine 
soIutKH: in the ])resenee of starch. ^ 

llu' in.idi ‘' ’''ons iieccs-cirv 11 tlie ahov contains more than 5% 

'29—2 
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of copper or load or excess of antimony are also (discussed hi the 

. . ^ ^ r . M, (jT. 

original. 

Estimation of Platinum by Precipitation as Sulphide. 
Rudolf Ga.m Z.r,tT.. 1913, i, 4fi4 ; fmm Apolh. , ill2, 

27 959 960). — The addition of 5 — 10% of mercuric chloudc or 

o.xviiitrato expedites the precipitation of platinum as sulphide. Tlie 
method rives good results in tire estimation of platinum iii organic 
double-salts. Barium platinicyamde may be decomposed by coiieen. 
t rated sulphuric acid or by strong ipition, and the rradne 
extracted with aqua regia and precipitated as above. J. L. . 

a-Nitroso-/3-naphthol as a Precipitant for Palladium. \v, 
ScnMiDT (Ze,tsch. anorf,. Clum., 1913, 80, J35--336 ,-a-Nit.os„. 
fl-naphthol gives a bulky, reddisli-browii precipitate with pal adinra 
salts; hut not with the" other platinum metals. This reac luu n 
perceptible with a solution containing 0 001 gram of palladuuii 
uer litre. The method laav he used quantitatively, as the pieapi- 
tate is readily filtered, and yields tlie pure metal on ignition, 11, * 
ac'-uraev of the precipitation is not interpred with by the presence 
;f platinum and rhodium. Tlio precipitate has the compo.s, ion 
(cyicO,,N),Pd. 

New Method of Purification of Paraffin and Modification 
bv its Aid of Marcusson and Meyerheims Process for 
Identifying Different Paraffins by means of the Iodine 
Value. COXSTANIIX 1. Isrii.Mi and M. A. MiiiAii-tscu Ami 

,Sci. AWninr, 1, Ul-yi),-The pandlm IS li.rsolvc, ,,, 

boilinc diloroforni, llicn ml.xcd with .an equal bulk of hoi iii 
alcohol, and the solution allowed to cool. The solid matter whirl, 
separates is filtered, and the- filtrate distilled witli the. aid ol ii 
frictionating column ill slid, a way tliat a portion of he diloro cm 
is removed, after wliidi, on cooling the resulue » ‘ ; 

it deposits a crystalline crop, winch is removed, the lilt, at. liei.u 
acaiif suhiected' to a similar opemtion. In tins m.innci a banipc 
Sf white parallln. m. p. hSh was resdved into ^ ' 

hi.diest m. p. observed for any ol them being ib , whilst tin lat 
fraction \v.as liquid at the ordinary temperature. 

The modi Ii, •in ion of Marcusson and .Meyerheims inelliod i ■ 
in the roplaeement of ether bv clilorotorm. 1 lie paraf in n .in. o.' u 
in a hoilhg mixture of alcohol and chloroform, the solution .a .o«e. 
to cool shnvlv. and the crystalline precipitate ,ltnT.l and wa 
with a mixture of alcohol and chlorolorm, li.ially with puu .i.u l.il. 
The liltrale is evaporated, and the residue ag.un dissom ■■■ 
alcohol chlorolorm. The crop 

removed, and the iodine value determined ,ni the t.Urat. . Hi • ^ 

obtained in this manner are rather higher han tl.ose P- > 1 ; 

older method, a result winch is .attributed to the belle, sep.iiw,... 
of the paraffins. 

Relations between the Temperatures ^ the Vapour an 
of the Boiling Liquid in the Case of Mixtures of _ ^ro 
carbons. David Hoi.de {Ckem. Zeit., IJl-', i 
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author has distilk,! in an Engler flask, crude Galician petroicnn, 
and also a refined (safely) petroleum (flash point 56° 0 8001 

measuring at the same time the temperatures of the boilinir liouid 
and of the vapour in contact with it, fn the case of the crude 
petroleum the temperature range of the boiling point (thermometer 
vapour) was >240° from 68° to >308°, and the diSereuce in 
vapour and liciuid graduallv increased 
from 39 to o9 ■ 1“ f’e of the refmed petroleum the tempera- 
tnre range was 68°, from 184° to 2.52°, and the temperature differ- 
ence gradually decreased from 8° to C°. The tact that the tem- 
perature difference increases continually in the case of the crude 
petroleum may he taken as proof that decomposition occurs to some 
extent, the normal hcliavionr, as predicted l.y theoretical considera- 
tions, being a gradual decrease in the temperature difference as in 
the case of the refined petroleum. ’ 


The results of thpse_ experiments support Uio melliod recom- 
mended by ibe international Petroleum Commission for the investi 
gation of petroleum, namely, the use of an Engler flask, and 
measurement of the temperature of the vapour and not, of the 
liquid, T, S. P. 


Vapour Pressure of Naphthalene and its Estimation in 
the Purification of Coal Gas. Ek.vest Sciu.umbercer (J 

(TashnUv-cMung, 1912. 55, — A description of the 

apparatus employed, and tlie method of procedure, by means of 
wliich the amount of naplitb.alene present in coal gas is estimated 
by the determination of vapour pressure. The vapour pressures 
c'orre'ponding with mixtures containing dilTercmt proportions of 
(’oal ga,> and naplitlialene are tabulated Vit temperatures (taken at 
intervals of 0 degrees) between 0~ and bO". * F. M. G. M. 


A New Method for the Estimation of Glycerol. S, H. 
Berth.am {Chf'.m. lOl:). 10. 2;17— •2.‘10). — The methofi 

dopends on tlie formation of a soluble derivative of copper and 
glycerol on addition of cop)>er sulplmte to an alkaline solution of 
glycerol ,'ir. ordinary tenijiernture. The ropner is estimated bv 
afldiiiL'' e.xce.v^ of pnt.assinni iodide to the solution containing acetic 
arid, and titrating back with .V /lO-thiosulpliate. The constitution 
of tlie co)-.pcr compound i? unknown, but- it? copper coiileiit corra- 
spoiids witii 1 atom to 2 molecules of irlvcerol. A. J. W. 

Rapid and Accurate Methods for Estimating Phenol, 
b. Kkdmax and E. O. RiK.nms (J. Iwh Kng. Chem., 1912. 4, 
Ga.) -S59),- -A discussion of various inetliods which have been 
eniployecl for the e.stimation of plienol with a description of two 
(111? hypobromite method and the bromide-broniate method), in the 
first of which the ]ihonol is shaken with polassiiuti hvpobromite, 
!^ubspq..ontly treat cd witli iodine, and titrated with sodium thio- 
^ulpliate : 'he second method is similar, except that the hvpobroinite 
IS leplacci.: .jy a mixture of , potassium bromide and bromate 
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(Koppeacliaar’s solution). The advantages claimed are, an accurarv 
of O with only one minute’s continuous shaking. 

The phenol should in each case be diluted to approxiniaielv 
.V/100 concentration, when the resulting precipitate will be wbjjg 

and flocculent, showing no traces of red tetrahromo-p-benzoquinone 

or of yellow tribromophenol bromide. The phenol solution iniist bi 
acid after the bromine is added ; if alkaline, an error (of as mud 
as 67'y) is introduced, which increases as the concentration of 
phenol in the solution diminishes, and the reaction period increases 

F- M. G. m' '■ 

The Estimation of Phenol in Crude Carbolic Acid anc 
Tar Oils. John ^Ioiiris Weiss (X Frahklin Insl., 1912, 6S3- Ritnj 
— Eleven different mixtures containing varying proportion? oj o. 
m-, and //-cresols were each treated with o, 10, 20, 30, ifi. 50 
60, 70, SO, 90, and of phenol, and the b. p., densitv, aiu' 
5olidifving point of each mixture carchilly determined. From 
data {^which is tabulated) it is cuiisidered ])ossil>Ie to 
absolute phenol in crude natural mixtures of tar oils within an 
error of 2‘5?o. 

The synthetic preparation of pure i>heiiol, and the puri]i::,i;irm 
of the o-s rn-, and ;>cresols employed in these tests, are dcscribod, 

Various anomalies in the physical constants of some or ths 
mi.xtures are recorded, l)ut as they occur in those contaiiiing po- 
portions not found in the crude oil, tiiey are not consiilored lihdv 
to lead to inaccuracies if intelligently considered. F. G, M. ’ 

The Estimation of Eucalyptol (Cineolel in Essential Ojk 
f;''R.\Ncis (>. PouoE (./. [‘I'f. (.'//■’in. l''12. 4, 592). — ihio^ilv.inl 

is stable in the presence of cidd potas.dum permanganate. 
the terpenes .and nnsaturated compounds also present in essentiakil? 
are oxidised thcndiy to soluble j'roducts; the unattacked euculvrto! 
can be measured, and its purity contirmed by physic-al tests. Abo-.u 
10 c.e. of tlie oil are shaken at. 0" with tlie addiition of a '3‘. 
solution of potassium permanganate until reduction is <'<'ii!plct?; 
after allowing it to remain at 0^ dtiring twelve to eightc'-u hoim 
the precipitateil manganese dioxide is dissolved with snhAnmu 
acid (or sodium livdmgen sulphite and hydrochloric aridi, w ier 
added’, and the unoxulised oil separated. F. M, G. M, 

Estimation of Formic Acid in Poods IlinNui' n Kivik?, 
{Z*.iUch. .Vn/(/‘. . I'.ll3, 25, !>9I i, — Ue>nh'< iff cvt im.itior? 

of formic acid bv tiie mercuric c-hh'ride method are recorded, nc'i 
the advantage of adding sodium chlori'le and sodium ar- i it<' lo 
the solution before reduction are pointeil out (conij'are .\,. 1911.;:, 
232). Attention is ilrawn (o the effect of Ih--' alterati'Ci "i I’.e 
atomic weight of niercnrv on the f;u-tor for ealenhiling th>‘ O’.iaimtv 
of formic acid from the weiglit of nu-renrons clih.'iddc. Fir ti'O 
detection oi formic acid, redu-.-tion of (he akil with luagivsn:;. 
the presence of hvdrochloric acid is recninmended, the reoil'i!;; 
formaldehyde 1 eing detectr-d bv means of milk and hvdirt'ildonc 
acid containing a trace of iron. W. V. > 
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Analysis of Mixtures of the Lower P<itty Anids. Kitit 
j^isciiELi) and Artur Zeileis 10 i:i, 46, 1171 — li77), - 
plivsiologico-cliemical investigations lead to iin.-vtiircs of the lower 
J,,t',iiljers of different aliphatic series. As most of these suh, stances 
be easily converted into the fatty acids, an atteiajit has lieeii 
made to solve the problem of estimating the latter in ini.vt ores, and, 
jj; the first place, in mixlures of tiiose acids wliieh coiT'est>oiid with 
Jim most commonly occurring amino-acids, namely, acetic, i-sobuiyric, 
i.mvaleric and a-inetliylbiilyric acids. Formic aciil is omitted 
because it can be estimated separately. The inetliod rlepnids on 
tiic oxidative degradation of these, acids by chromic .acid. Tliis 
process is well-nigh independent of conoentr.atioii, hut is inaiieiiced 
hv temperature to a remarkable e.vteiit, for by regulating tlits, the 
oxidation can be stopped at different stage.s in e.xacl concordance 
with the theoretical views represented by the eipiatioiis: 

ClIpCOJI ->2CO., 

Clllle.-OOJt - -AC(OIIiMe.,'CO,lt f:il.,'C(>CIlJ-KJO,) 
-->CII,,-CU„ll(-fCO,) --cStT), 

cinbvCir,/Cix,u-^(;(oii)Me,'Cn,-cVT,ii- -^<;i£yC(>CHj( t’co.,) 

II •(:[IMe'CO.,ll--^C.M,-C(0;iiMc-C(bll .-.Cft/CO-C,, H (+00,) 

■ ■ ■ -cc:ii;-coji(-o.g -cdco: 

.Vt 65°, the first phase, tlie o.xidation of secondary chains, is 
completed ; at 100°, the oxidation of the ketones into the acids ; and 
at 170°, the coinplele o.xhlation. Knowing tlie total acidity in 
terms of O'l.V-alkali, it is [lossihle, by mea.suring the carbon dio.xide 
evolveil in these three stages, and witli liie aid of appropriate 
foi'iniila’, to estimate iiii.xtiires of these acids. The results are only 
appro.xiiiiale, but since very little siib.staiice is I'couired, the nictliod 
mav be worthy of a]iplic;Uion to physiological problems. J. C. W, 

The Purine Content of Blood and Its Estimation.^ lb ueut 
Bs'-s and Wii.iiEi.si Wiiu iiowssKi (/.View. Zi,itr . ItHd, i, fbtl ; bom 
ir,+n Wtu. llWn, lol'h 25, leuli-lsfilj.-— rinc acd and p.lih.c 
hasi s are not precipitated from very dilute solutions bv pltospho- 
liingslic acid. Such liquids as urine or Idood filtrates, which contain 
• ubstances wliicli are precipitated by this reagent, may theicloie 
lie treed from tiiose materials without loss of uric acid^ or purine 
bases, especiallv when precautions ar-c taken not to add an excess 
of preripitiiiit.' After removing tlie idiospliorie acnl irclil the coin 
remraleil filtr.ate. silver nitrate is added, aiidgho piecipila e m 
dcconiiiosed liv Ilvdrogen siil|)liiilc and niicrcd. bin atn fK-.a i-o, 
mit on concentrating (he fihriite with hydrochloric acid, and is 
weirdied. . , 

fri<’ ackl i 3 foun.l to l>o a b-ou<l:inr consutuent or ^ 

boviht biood. but not ot liorso b 1 " 0 <I. ^^bore^^‘ punae ' 

'''oiiiiiioii t-' .lb, but arc fonuii in largest quantity in hun.a^i 
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Detection of Uric Acid in Blood. ¥aiTZ Oiw.kmaveb, Uvcj 
Popper, urn] E. Zak (CAaw. Ze.ntr.f 1913, r, GSh 659 ; from 11 mi. 
n’ocL, 1912, 25, 1967—1968. Compare piwedins; ab>nart .).— tiib 
Bcriim is freed from traces of albumin and allied sulistainvs l,y 
centrifugation with crystallised phosphotungstic acid (Jlerckj, whicj, 
does not precipitate nric acid, and then the fdtratc. is rr'inhig,] 
alkaline and treated with a special phosphotungstic acid lion, 
Sclnichardt, which gives a blue coloration with uric acid mci, j„ 
the dilution O'Ol mg. to 5 e.c. water. Other purine sulistaiicus 
which are found in blood do not react. J. C. W, 

Behaviour of Uric Acid to Zinc Salts. M, KAscnuv.Mjim 
{Xeilsc/i. ploisio!. Vhtm., 1913, 84, 223.--233).— On trii.vicg srdutici,, „[ 
zinc salts with uric acid, precipitates are obtained rirdi iu zi,,,, 
and containing siiiall qnarrtities of uric acid. Compounds ol tlie Iwq 
in definite pr-oporlions were not obtained. 

lu the quantitative estimation of uric acid in urine, sliclitly 
higher vahte-s are found using the zinc metltod than with the siUar 
method. The uric acid ohiaiiied by the former method is of sari,, 
factory purity. F. A. 

Colorimetric Estimation of Uric Acid in Urine, Ono 
Fotik and WiLi.v.Y Dk.nis (J. liiol. C/i*’in., 1913. 14, 9.)---lii0),.-ldill 
details are given of the technique in (lie colorimetric iiiotliod iniro- 
duced by Folin and JIacallum (A., 1912. il, 195 ; this vch, ii, du) h 
is possible to carry out tlic process in llftecu minutes. W. I). II, 

A Simple All -Glass Extraction Apparatus, Ci.tvros 
liEAriLE and Uksky P. Stevens (.licdy-st, 1913, 38, 11.) — 141), 1 he 

apparatus consists ossenlially of an F.rlenmcyer Ihisk ahum ilirt:« 
inches in diameter ami 41 iiudies in height to the hottoin oi die 
neck. The latter is made wide and hnig, 1,^ lo 11. imhes inti i-iii! 
diaineler, ami 1.1 inches long 'The condenser eousisis of a gl i,., 
vessel of test tube shape, lilted at the top with a water iiikt aii'i 
outlet ami of about- IJ to Ii; inches evternal diameter, wliiiii if 
slipped into the neck ol the tlask ami su[iported by a Ihiiigi' lesiitiL’ 
oil tlie rim. The aelual extraction tuhe consists of a glass f imuh,- 
ivitlt siphon tube a 1 ta<died about 3 inches long, and 1 lot, laei’f 
external diameter. The tliimble lunigs by nu-tiis ol a ;! o'g- ’ ■ 
tlirt-e or four projections at the hountn ol the mak ol i ,■ " -s, 
made bv softening ihe same and forcing a shai'p-p"in(ed ii irm 
in to tlic depth of about |i incli. The apparatus has the adv.-uiiiig 
timt tlip suh-tnnee to be extracterl is itiiioer.sed in the solvem or m 
vapiour at the boiling ])nint of the liquui. 1., m, h- 

Glycerides of Fats and Oils. VI. The Theoretical Basis 
of Polensko’s “DilTerence” Number. Ai.ois Fumii; ai.d f 
I.IMI'HU I! Xa/ir. t,VHW,s.s)fi.. llll-k 25. .167 — ii rl! 

pi'opnsid hv I’olen.ske (A)-hfit. Kai.ii’rl. bV-o/ed/f., I'.U'T, 2G, III; i 
the deteetioli of certain fats in other animal fats, which is hr-’ i 
on the differences between the melting and .-ohdilyiiig [fc im 
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„i llie was ioMvid U> lie usetul tor tlic detec-tlon nt i ii ■ 
provided that the proportion of the forml ivas not w'tl.rn 
JJ „. Ihe me hod depends on the presence of dilTerent pahniiyl- 
(liPeaiins in tlic fats, laid contains n-palmityidistearin and has^a 
, ailierence nnmlicr of ISM, whilst tallow contains i3-palmityl 
aisteonn and sliows a difference’- luimher of fPS Prev,'™,. 
„.v 5 (allisalion of the tats from etlicr does not increase tiie sensitive 
i,pjs of the method. w’ P g 

Analysis of Altered Milks. L. Vi;AFi..Mcr (Am, FaUn' lOP! 
6. 11S^M9).---In nsnif; the method described In- Klin<- ^nd Rov 
(A„ 1909 u, 2 . 0 ) ,t ,s advisable ,0 divide the sample Z 

lAo equal portions, one portion being reserved for anaivsis in case 
of aceident to the hrst.. or it inav he eniploverl for a dunlieote 
oUimatioii The total weight of the sample ‘is ascorlaiued, and 
oiH-halt of It 15 acidified wiili acenc add. healed, and the coagnlnm 
sep.irated by filtration; alter being washed, the eoa'nihim is dried 
at 'KiP e.vtriieted successively wiili a-cetoiie and etlier. and then 
mixoil with the residue obtained by evaporating the serum and 
iraslimgs to dryness. The mtrogen is estimated ui the residue by 
Kjeldaiil’s inelhod. The autlim- coiisidf.r,s that milk slioiiM contain 
at least 29 grams of i.roteiii (jiitrogen x 6 99) per litre, a slightly 
Imvi'i- standard than the one .suggested I,v Kling and Roy ? the 
r,uaii(ify of fat present should he not less liian 30 grams per’iitre 

\V. P. S. ' 


Estimation of Proteins in Milk (by Formaldehyde 
Titration), Wili.kmC. i.t: Cii.t.tri- ami (Mile.) A. Sciiaap (dim /'«/., i’/; 
191:;, 6, M9— 1.97).— in the cstiinatioii of proteins hv the foriii- 
aklflivdt process described by Steinegger (.\.. 190C. 'ii, 130) the 
aiithois ]ii-efer to use sodiiuii hydroxide solution for the titration 
.IS they find that the acidity of jorniahlelivrie sohitions docs not 
iiirrcase wiili dilution when tliis .likali is used unless the dilution • 
is t's-ccssivc : Richmond (.\.. 1911. ii, 2301 has recommended the use 
ci sti'oiitiiiiii hydroxide solution in order to avoid this increase of 
iwiilily. From the results nht.iimd. the factor i'i-il777 is deduced 
icr coiivciting till* .aldehyih* iigtirc into iiirroeen, or O'lOj for con- 
o'liing it into protein: llie-'O agree wirli the factors g-iveii by 
Meinegger. but- nre slightly diiTerent from those uhukI hv Eiph- 
luoml. In ilie case of he.ated niilk. the results olitaine'l are not as 
oim-or'laiu a-*- tlnise given by utilio.ated milk. With human milk 
the niirog(.|i factor was fontui to )*e* 0-0093. and tlit* protein factor 
0 - 41 . 3 . Riiilei-niilk Yielded an al-.lehvde figure varving from lO'Tl 
lO 11'29. ’ ... * yy p, g 


Estimation of Stifgar. II. fv.vR 1-5 ani.' (L’/rtfi/iifnj. /a/.cc/f., 1913, 
49, 1 — nioi]ilicarion of tho mitJioi's tirriinotrir nietliod for 
e^tiii'.ni inir is iloscrilu'd. for which at least an equal accuracy 

clainu'd. and wliich has the advantage in that tlie standard 
^sotutioiis .irc uiort* readily ]>repared and the materials required are 
|h.-'S fiiMly. ■•’he copper sohition is made in the following way: 
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160 grams of potassium hydrogen carbonate 100 grams of potassium 
carbonate, and 66 grams of potassium chloride are dissolved m 
TOO c.c. of water, the first-named substance being dissolved be, o™ 
the addition of tlie others with the aid of gentle heat (30 ) , 100 c.c, 
of a 4% solution of hydrated copper sulphate are then added, ami 
the solution is diluted to 1 litre. This serves as the stock solution 
of which, for sugar ostiiiiations, 300 c.c. are diluted to 1 litie mti, 
matiuated potassium chloride solution. The sugar reduces the 
Copper salt to cuprous chloride, which is kept iii solution by the 
S-ie excess of potassium chloride. The reduced cuprous salt press, .t 
is riien estimated bv titration with iodine, ndiich reacts according 
to the equation CnCl o-l KcCOj^CuC-Oa-i KCl , IxL le iodine 
solution required for this purpose is made by niLving 1 c.c. of 
potassium iodate solution with ■’-2-5 grams ot potassium lodirlo and 
10 cc .T.TO-hvdrochloric acid, and diluting to 1 htrm A 
y lOOdodiiie solution is thus obtained. Starch solu ion (1,„ 
scturated potassium chloride solution) is used as indicator Tor 
ord narv estimations no c.c. of the diluted copper solut.cn are 
boa cd -for tliree minutes with the sug.ar solutio.i, muit not 

contain more than 10 mg. sugar, and the imxlnre is then alloived 
fo coil Special arrangements arc deset.hcd for preventing oxuk. 
io.i during this process'. The redncod copper salt is then o.s, .mated 
bv the iodine solnlion ; O'TO c.c, .V. UlO-.odine solution are e|q,uvalent 
to 1 m» of dextrose. The sugar solution should he free from 
proteins" and substances which are acted on by lodino; hence 
precautions are necessary in applying the method to rte 
estimation of su^fiv in urines. 

A Method of Microchomical Estimation of Certain Con- 
stituents of the Blood. Iv.iii 11.1X0 ( Im'Io"' ■ /tit'ch.. 1-13, 49, 
-The blood, which need not weigh more than 01 u 
. akeu IP on .a weiglmd strip of filter paper, and then rap. .l!y 
«i. le 'on a torsion balance designed bv Hartmann and hrra.n 
The we chin- can he so rapidly performe.l that no apprec.ahle 
m ™ntion of moiitnr^ takes place. To est.n.ate the saorr 
in tlii= The ->:mer is transferred to a test-tube, to \\hicli a'ldfa 

c 'of a h-u Mturated puta.siu.n chloride solution. prcvioii=.v 
icillJ hi .lie addition of' 2 or 3 dro,. of 4r. - 

!d^;:^'^r;;::-r"hi:mi::oi:tL^;nd t,,ci'^ o.c. on. 

added and with the precautions described { or. at.) ‘'“p ''''' 

;= c'lried out. As onlv fractions of a mg. of Migar ,iie pm. . -■- 
,„d-;i'e eolntion f.V I'lin necessary to titrate the rod.tced (cp i ■- 
Is- 'll, -in ’ cc 'hence a special , nierr, burette is employed, bi.--- 
!i.,'.-,ib ire' Civen bv the author, loirellier with illustrations ol tU 

pittite '-iven for the micrm-hendcal estimuioa « 

Jiiirl-lrnli-Toiihon, UlOinir. ofld^d - - 

filter paper by the torsion balance) are added 10 c.c. 
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solution of magnesium sulphate containing nitric acirl. After cool- 
;no, 2 c.c. of A'/lOO-silver nitrate solution are added, and then a 
aefiiiitc quantity of kicselguhr, ivithout ivhidi a clear filtrate is 
jot obtainable. The mixture is shaken and then filtered .and the 
jeeipitate is washed with water. To the filtrate is tlien added 

0,0, of a solution made by dissolving O'Old gram of potassium 
io(l.ito and 1'7 gram of potassium^ iodide in a litre, Tlie e,vec.ss 
of iodide (not precipitated by the silver) is then estimated by litra- 
tioii from a microbiirette witli ,T/ 100-silver nitrate solution', Tlie 
jilvor does not react with the iodine until it has reacted iviili all 
ihe iodide. The titration is carried out in the presence of .a few 
(loops of starch solution indicator iii.ade hy dissolviui; 1 gram of 
soluble starch in 100 c,c. of dO'S potassium* nitrate solution, Tlie 
IiambPi- of o,c, of silver .solution multiiilicd l)y0-b.3.o gives the number 
of nig. of sodium cbloride, A covreerion must lie .made by blank 
oxpenmeiib for the adsorption of silver salt by tiie kimeiigiihr, 
E.vaniples of the application of the method are given, and’ also 
suggestions for the micro e.stimation of water, hmumglobhi, total 
ultTogeii. nitrogen of e.vtraclives, albumin, and glol.iiliii, 

S. B. S. 

Estimation of Sugars by the Kjeldahl Be: trand Method. 
PaUI, iUlYlUl^nOItFlPt iZfit<rh, yes, I fi 1 2. 35. ,a.Vj — l.lfl, 

.569 —o’m — bS'l.b — detailed account of numerous experiments 
on the estimation of .sugars (especially in beer and worts), from 
ivliicli the author deduces a mmlio.! coml.iiiing tlial of Kjeldahl 
with that of llertrand (A., lflU7. ii, IIIC). in winch the cuprous 
oxi.le obt.ained by ilie llv-l process is treate.l wiili ferric siilpb.ite, 
,ind the 'errotis salt so obt-aim-d titrated with )-.otaisiiijii peirnaii- 
gonatc. K M. G. M. 


Chemical Estimation of Lactose in Miik. Um-iAimo 


ii.lSKlu.ICI 1 f,7iS;n. fifo./r.. lltill. i. ■".'‘■'I — .'ifi7 : fi'Om d'fr'r'. 

iti'iL 1912. 45, 'jn.s -.plP., -Tb,- f.dl.v.ciiig I nu.ii' aie i .co iniu-oded 
for '.be til ration of lactose: i. grams of oopper -ulph.ate to 

1 litre of water; ii. 2il' 1 grain-s of Tloc!:.';!e sail. 204 grams of 
notassittm bvtlro.xide. 3i.)0 r.e. of amnioina i l) " 91 :. water to 1 litre. 
Twciuv c.c. of milk :irc diinr. d with d'f' c.c. or v-uiTer, boiled, and 
trcalcd with .9 drop.s tif acetic acid, wiicn rlie c.iscin and fat are 
pri-cipi\:ned and tbe albumin coagillnt.'d. Llio li.pud us coole.i, 
made up to ll'tl c.c.. liltcivd into a Inir.'-ti.u itud run in.o a lioiling 
ml.vtuie of 10 c.c. of solutiulis i .nul iu 2o c.c. water, and 10 c.c. 
com-enf rated .ainninnia. The ri'snlts .are nsua! v .about 0 2 . higher 


lliaii wild Fcliling’s solution. 


,T. C, W. 


Estimation of Sngaru in Food: 
Jams etc, V I'. I-'. MrrTKt.rr i.ln... /■' 
fiucia.se, :!cxtrnso, and hrvulose niav V- 


Honey, Confectiocery, 
pi, 191::. 6, 19' 1 id'.— 

uinuUc-.l in a solution by 


dctcniikiing the cnprii' reilncing power .and the optic.d rota- 
tion: IP, fir otlating l!ie niianiiiics of tlie dilfereiil sugaiw present 
the l'61!cwi!,_ constants ‘are taken iiu.i accouiU : siierose has 
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[a]u 1 66‘jO®; dextrose, [a]^ +53-00°; Isevulose, [ot]rT - t)3 o0'- 
invert sugar, [a]^ - 20-25°. The sugars in from 5 to 10 grams of 
the material under examiiiatiou are obtained in 100 c.c. of solution 
after the removal of other reducing and optically active subsiauce? 
an 1 the reducing power of tliis solution is determined both l)Pioi(! 
and after inversion, the results being expressed as grams of invert 
siig<ar per 100 c.c. of solution; let tliese quantities he p and q 
respectively. The rotation of the solution is also det,er]iiiiH.d 
20° in a 200 mm, tnho. The amounts of the difTerent sui^mrs 
100 c.c. are then calculated froiu the equations: Sucrose, 

(7 — p); dextrose — /> — /. (/l — grarns of Imvulose); ]a;vu]ose = 

®d^^‘dion, d~D-c, where }) ']% tb? 


rotation observed and c (he rotation due to the amount of fiicioso 
present (r -- suero.=e x T33). The qnautilies of sugars found are 
tinallv, calculated into percentages of the original substance, 

W. P, s. 


Inversion of Raw Sugar Solutions with Ammonium 
Chloride. F[UEDRU-ii Stkoiimkk and Ottok.vr Fallapa { 04 m -- nng . 

/. Ztich;i'-Jttd. v. /Mmlw.. 1012, 41, 932 — 938).— A further 
account of the method {P/vc- S/4 luUrtutt. Vou^. /Ipp/, 

1912) in which tlio author employs animonimii chloride for iuvoriion 
when estimating sugar in unpuriiied solutions. V. M. G. M, 


Estimation of Starch and Dextrin in Sugar Products, 
Confectionery, etc. A. Au(;ui:t Ftfsif., 1913. 6 , 143_]4;i| 
— In the method priq^sed, O’,') gram of the substance is invent’d In- 
heating at 70° with lA, hydrochloric aci<l, and the reduciii;: siiL:ar? 
are then estimated by titration with rchliiur's solution in tlioui-ual 
way. Another j'onion of u-.j gram of the saniple is inverip'i bv 
heating it witli 2 .. hvdrochloric acid for one hour at llb‘, .'iiid the 
reducing sug.ars now ]>resent are eslim.ated. The dilTerenco between 
tlie two estitnaliniis. exprc-vsed in terms of invert sugar, is tiiultinlic"-] 
bv O'O to give the quantity of sian-h or dextrin. A preliiaiiairv 
examination of the substance tinder tlie microscope, anti a if.>1 with 
iodine solntion, will show wliether starch or dextrin is preseni, or 
which of these }'re[)onderates. \V, P. 8 , 

Difficulties in the Colorimetric Estimation of Vaoillm, 
W, S. Hrinvuip (J. Ini. Fnij. ('iit'iN.. lt'12, 4, bO',' — The 
American official method (Ihireau of (’heniislrv) of cst iniauiii.’ 
vanillin rolorimelricallv with bromine water au<l ferrous sidibate 
is considered to li;iv** the following <lisa<lvantages : 

(1) A dililr-nllv in g»'-tting the maximum crihn-atinn : (be 'Tiijiii?.] 
met])'.Kl of adding the ferrous sulpliate tlrs! giv»-s a .leci'er ccb'ur 
than the j)resfnl.. one. where (he luauniiie .ad'led rn> 1 . 

(' 2 ) ft i.s diilicult- t'> arlil mdv enoiigli leati rream to deco|i’ri>r liie 
scliition, and when different (pi. entities are add(‘'b tiic dcpi’i c’ 
colour subsequent I v olitained varies. 

(3) Dilution of the samjtle i[illu(uice> the eohxir. 
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(■t) Much larger amounts of ferrous sulpliate are necessary in 
coinparison with hromine water to produce a inaximuin colour. 

(5) Lead cream forms a yellow, crystalline lead vanillin derivative 

(CsH: 03 ) 2 Pb^ renders a quantitative estimation impossible in 

the presence of lead. 

(6) It, seems possible that vanillin is oxidised to ])yrocatcclniic 

acid. F. M. G. M. 

A New Colorimetric Method for the Determination of 
Vanillin in Flavouring Extracts. Gtto 1’olix and Wti.ley 
Dkms (/. 1012, 4, 670 -672).— I'lic Winton aieihcd 

(A., ii, 620) for estimating vanillin, althougli accurate, is 

somewhat lengthy, and the following colorimetric method lias 
now been employed. Die recently dcscrilDed pliospbotungstic* 
pliosphomolyhdic acid rcagoiit tA./l012, ii, 1011), when added 
to an acid solutioji of vanillin, gives, on addition of sodium 
carbonate a rich blue colour. The vanillin extract (,.5 c.o.) is 
treated with 75 c.c. cold water and 4 c.c. of a foiution of lead 
acetate; the volume Jiiade wp to 100 c.c., the solution filtered, and 
a measured quantity of the liUrate shaken with -5 c.c. of the reagent, 
and after five minutes made uj) to a known volume with a saturated 
solution of sodium carbonate. After filtration, the resulting dark 
blue liquid is compared in a Duboscq colorimeter witli a similarly 
treated standard vanillin solution. F, M. G. M. 

Estimation of Acetone in Urine, i.), [ZtiLsch. physiol. 

Cjhm.i 1013, 83, 212—225). — Vmiou.' lueilieds for the esiiiiiatiou of 
acetone have been submitted to critical examination, particular 
attention being 2 )aid to the a])])licaiion of the methods to the 
estimation of acetone in urine. Oraafs p-nitrophenylhydrazone 
method (A., 1007, ii, 5SS) was found to yield from 9j'5 to 9G'2% 
of the quantity of acetone aviualiy present when the amount of 
acetone varied from U'l to U‘2 gram per lot) c.c. of urine. 
Messiiiger's method (compare A., l'.JU8, ii, 23-i) also yielded^trust 
worthy results. AVhcii this method is usevl for the estiiuation of 
acetone in urine, the latter should be treated with tartaric acid 
and distilled; calcium carbonate is then added to the distillate, and 
the mixture again distilled. The second distillate^ rendered 
alkaline with potassium hydroxide solution, an excess of A ,T0-iodiiie 
fiolution is added, and, after shaking, the mixture is acidified wiLi 
liydrocliloric acid, ami tlie excess of iodine is titrated with thio- 
sulpluite solution. Eaclt c.c. of .V lO-icdine soluilon is equivalent 
to 0'0009G7 gram of acetone. The yield obtained by the method 
was about 96 o of tlie quantity of acetone present. Oppenheimcr 
lias employed a method j^rono.-^ed originally by Deniges (A., IbJ , 
i, 475), blit the autlior timls that the results obtained are about 
lO'o too higii when Oppenheimer's factor (O'Ojo) is used lor com 
verting the' weight of the precipitate into acetone; better results 
;aro obtained wlien the factor 0-0195 i-s employed. _ Tiie volnmelnc 
imetliod of estimating the mercury in the precipitate is nntrus - 
worthy. T)’" author 1ias also attempted to estimate the amount ol 



ii. 450 


abstracts of chemical papers. 


acetono from the volume of the precipitate obtained iii Dcn.gfs' 
method; tlic precipitate was subjected to centrifugal action 
it ceased to decrease in volume, and it was found that tlie vi.h,,,,;, 
of the prcciriitato multiplied by 0-0912 gave the weight of act, me. 
This is only tlie case wtien the volume of the precipitate docs not 
exceed 0-4 'c.c.. and oven then the results obtained are not slriitly 
concordant. ■ 1 ■ S. 

Estimation of Acetone Substances in Blood and Ti.ssues 
bv Micro methods. W. MoKui Jl.ruimm- (/Vac. A„iu-. ,h, , 
Chev, , 1912-13. xxvii ; J. JHol. Chem., 14).— .Acetone, .arcln;u;,,,tic 
acid, and O-hvdroxvbutvric acid m.ay be estimated in - o,- 

blood Acetone is distilled off and estimated by the tiirbi-luy it 
occasions in an alkaline mercury silver cyanide solution Igv the 
nephelomoier; ^-hydroxylnilyric acid is cstimatcu by cxudiilion to 
acetone after removal of proteins and sugar. » . 1), IT. 

Applied Plant Microchemistry. Vll. Microchemistry and 
Microsublimation of Some Methane Denvatii-es Om 
Tc-n-m in.x (17, .m. 1913. i, 19-.': from A, 'Oll' ■/'».. L! J, 27, 

971 97! <iJ3—9Sjl —Diagrams are given sliowing tlie duMeiit 

subUmation forms of livdiios-vmelbyhuitluaquiiioiie from rhubarb 
root mannitol from manna, 0/,„ , and 1- raciuu 

maloic acid and its anhydride from Sorl.ns fl»c«yi„r,« airl 
Kin,h.,rhiu):t, citraconio avid and its anhyilnde from the citric acid 
of Citrus, sorbic acM from S«rhiis iiucujianu, And fatty acu <Ty<tEils 
with thpir myelin loimis from .\nrn oiKchu, llhaum 
and FJitiis •jninr}\sis. 

The Detection and Estimation of Cyanogen and Hydrogen 
Cyanide. 1’. H. Kiiouks y,/. luA. fV.em.. 1912, _4, fij-J-Uyim.- 
Two absorption tubes, the first coiitaiiiiii.g 1H c.c. cl a Ith. sd.utioii 
of silver iiiirate .and one drop of .V, ibiiitric aci. , aim the secciij, 
10 cc of V ■’.potassium hydroxide, are coiiiiecicd, and tlie gasTOiis 
,„ixtui-e cl cvanogeii and 'liydrngen cyanide jcissed throiic!! timi;, 
'iil'owr i by ’ll shoe current of air loi- atioiii ten imnumo iiie 
iube i-niiiiniim p.uassiiim liydroxide is then disconmvted. treiteii 
v'ilh c c oi a si'ilttioii of fclTcils sitlphale and one ui'p i 
lolutini, i.i terric chh-ridc; alter abet llitcen ininmcs i m !«■ 
cipiiiiti-1 fcrr.'iis-icrric i.vdroxides are dissolved with dilute mi.i. ; u - 
ahid, when till- apjw , ranee of a distiliel green celciir, or -u ii buie 
iirecimtatc croves lim preseiiee cl cyaimgeii iii the oriL'ii<..i <00 
Tiie liv.lro’.o.'n c-calli.’e is >|Uam itm ivelv ab-orl,e<i by l iie. mu'l 
idlrule'. whib-t the cvaimcen is couverlcd hy the pctus-iilni liyiKix.df 
into pol.issiiim eyaiude' and pntassiniii cyaiialc, wlncli mr. s' 
riii.'-.iitit.itivelv c.--i;,,i.iie.| it rcpiired: 

(CNh, 2KOir KCN : KCXI) : I1...D. l.M.b.ll 

Estimation of Creatine and Creatinine in Diabetic Urines, 
ls,i,,,R (JIIKKVW.II.I, I./. Am', i-i-": 14, e7 -9l!- -ln lu.rc 


cijiiV;iinii)L' acfto- 


■irl or Acvlonc, croalinine may 


be 


liaiU'O 
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jcciirately by Foliii’s metbod only after these suhsl anoes arc 
removed. Dextrose m concentrations up to 5% has no appreciable 
effect on the estimation of creatine by Uie Feliu method. 

W. D. XL 


The Colour Reactions of Certain Indole Derivatives and 
tboir Significance with Regard to the Clyoxyilc Reaction, 
pi jss) Anni K IlOMER {Jiiociittn. J., lOl ■}, 7, 1 1 G — 1 20). — The foi riiatioii 
of coloured condensation products from indole derivatives and 
certain aldehydes necessitates the use of condensing agents. The 
j-eaction takes place between tl-e -XU group of tlie indole nucleus 
the ‘CHO group of the aldeliyde. The evidence adduced 
confirms the view _ originally advanced by Rosenheim that the 
Adamkiewicz reaction is primarily a formaldehyrie reaction, In 
Hopkins and Cole’s modification of the test, glyoxylic acid reacts by 
virtue of its decomposition into formaldehyile; the latter is in a 
nascent state, and therefore more reactive. W, D, H, 


Some Colorimetric Estimations; Rowntree and Geragbty’s 
Method for Diagnosing the Kidneys; the Estimation of 
Thiocyanates in Saliva and of Iodine in Unne Wii.hki.m 
Ai'TKNUiE'iu and Aijukt Fink (dV/'j//. Zeulr., ll'Fl, i. GGl; fioru 
MiuLcheii. vind. IIWj., 1*JI2, 50, 2GGT •• 2G'Ui, 27GG- 2<ob). — 
Rowntree and Geraglity's method for observing the functions of 
the kidneys (/. I'hnrm. ex},(T. 1910, 1, j'lOj depends on the 

injection of pheiiolsiilplioneplithalciu and its detection in the urine 
bv means of the red colour produced l)y alkalis. For quantitative 
purposes, Autenrielli and Kocnigsborger's colorimeter is recom- 
mended. A normal kidney excretes -15 — 6U'y of tlie reagent during 
the first hour after intramuscular injection, and 70—90% by the 
end of two hours; a kidiiev wiiich excretes less than 45% is 
unhealthy. 

The same apparatus may be ajipdied to the esimiation of thio- 
cyanates in saliva; O’l to i’O inj;. KCXS in lu c.o. of solution may 
be estimated. 

The colorimetric estimation of iodine in urine is very exact, since 
iodine may be completely extracted Ijy chloroform, and the solution 
is easilv standardised. If the iodine is present in ionic combination, 
it is liberated bv sodium nitrite, but if nut, tiie urine luust be 
evaporated and tlie iodine set free from the ash. J. C. \\ . 


Bstimation of Pepsio. Stui-'an vox Doou.ixDv [Zdlsoh. pho^ioL 
Cheui., IbFb 84, lS---28i. — Ttm principle invoivKl coii>!St.'< in piv- 
lipitating the unchanged casein after digestion with pepsin lor a 
stated time and the. determination of the optical rotatory povei oi 
the filtrate. The precipilaling rorageiit contains 150 grains of sodium 
sulphate, 50 grams of magnesium sulphate, and 100 c.c. of 9G,o 
alcohol in 1000 c.c.; 00 c.c. of a 3.1% casein solution containing 
o'j c.c. of normal hydrochloric acid per 100 c.c. are digested with 
pepsin 40% 30 c.c. of the precipitating reagent are adued, and 
the volmiie made up to 100 c.c.; the contents of the vessel are well 
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shaken and filtered, and the clear liquid examined in the imlaij. 

meter. . , • „ r 

The method is applied to deteruiiuing the influence ol vaiyin, 
the time, amount of enzyme or suhstratc, ami the amount oi aciil 
on the velocitv constants of the reaction calculated from tb,. 
expressions of Sclnitz and of Arrhenius. The results confirin i]m,j 
obtained by the alternative methods, to which the new metliod is to 
be preferred on account of its simplicity and accuracy. K. 1 . .\, 

New Reagent for Detecting Blood. Kohekt F. Ecttax jnl 
R. H. M. llAiioisTY (yVie CttwoHan Merf. Assoc. J., Nov., jiiiy 
Reprint. 4 pp.). — A i% solution of tolidine in glacial acclic aciil 
is recommended for tho detection of small quantities oi lilood. 
One c.c. of the liquid to be tested tor blood is treated witli 1 o.c. 
of 3?t hvdrogen pero.xide and 1 c.c. of the reagent; if blood is 
present a green to bluish-black coloration develops graduiilly niid 
persists for several lioiirs. Tlie reagent was found to be cfujaiilt 
of detecting 1 p.irt of blood in 7.000.000 parts of aqueous sohitiou. 
1 in 24,000 parts of urine, 1 in 100,000 parts of farces, or 1 in 
30.000 parts of stoniacb-contents ; it is more sensitive tliau tie 
similar benzidine reagent (A., 1911, ii, 31b). . 1’. s. 

Application of the Ammonium Carbonate Method for the 
Estimation of Humus in Hawaiian Soils. J. B. Mathkii (J. I„l 
Kng. Cktm., 1913, 5, 222— 224h— The .immoiiium .arhomite imtl’i, 
(compare ibui. 1911, 3, GOO) for the estimation of humus in soil, 
has given uniformly good results on a number of tho soil tyiire oi 
the United States, but on cxceptioiml soils, such as those of Ihitvaii, 
it must be inodilied, as follows, iu order to remove the clay, ibe 
solution is prepared according to the ollicial method, except that it 
is decanted instead of being liltere*! ; 100 c.c. are pliLced in ,i 
graduated flask, 2 grams of ammonium carbonate added, and tb; 
whole heated for aii hour on the steam-liath. After keeping ovsr- 
nicht, 50 c.c. of the supernatant solution are pipetlcal off. .itie 
evaporated to drvness in a t.are.i dish ; dried for three hours at luc-, 
weighed, ignitruh and weighed again. Tho loss in weight ivin'rieiitj 
the htimus. 

Estimation of Colloids in Bfflrrents containing Sugar, 
Paul Rohlasd ai.d V. .MnvsAti.v (Zeh.scA. r«r. Zn.’lxnn ! f u.,, 

y07 — IflS). — One hundred c.c. of tlio neiur.al efllueid lice nun. 
suspended matters are treated with 1 c.c. of a 1"., anilinc-hmc y-i.ii- 
tioii. and then evaporated to a syrupy consisrcnce. Tlii> i? n,i»: 
with hot water, aird the insoluble, coloured residue is r(,.i. ct...i (i 
a weighed iiltor, washed with hot water, dried, anti weig .o . re 
e.xeess” of aniline bluo is e.stimateil coloriiiietrreally m ihe tutrite 
tiilis giving the weight of the dye contained in coinhinatmn «iir 
the colloids in the insoluble residue:, on siihtractiiig the ivc;u: t e. 
llie dye from that of tlic total precipitate, the weiglit. '>■ C’e I'C .t 
found. 
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Detormination of the Refractive Indices of Gases under 
High Pressures. The Dispersion of Air and Carbon 

Dioxide. Lodkwyk H, Siehtsem.^ {Vroc.. K. Ak-«1. WtUuAc.k. Amskvi'nn 
1913, 15, 925—931. Compare A., 1912, ii, 213j.— Tiie author lia.« 
jiieai^ured the refractive index of air at pressures varying from 3u 
to 100 atmospheres, and of carbon dioxide at pressures between 
90 fiud 47 atmospheres. The observations were rnarle witii li^ht of 
^vave-leugth ranging from .\-40o to \ = 6l4/i|i. The re.suUs''s]iow 
that iu both cases the dispersion constants are independent of tiic 
pressure within the limits of e.xperimeiital error. The values of tiie 
con.^ants are comparc<l witli those obtained by previous observers, 

IT. M. L). 

Further Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. FatoKKic Sciihxks {Altl II. AccM. Ihwl, 
1913, [v], 22, i, 447 — 452).— A reply to the criticism of Mazzucchelli 
(tliis voh, ii, 165). R,V. S. 

Iridescent Layers of Gelatin and their Employment in the 
Manufacture of Artificial Pearls. KAPir.AEi. K. Tukseo.ot. {ZdUch. 
Chm. ln<l. Kollo'o^e, 1913, 12, 131 lS8i.— The author has made 
t.^ipcriineiits on the nature of tlic iri-lcscont libiis wliu-b are obtained 
v.-licn a solidified gelatin .solution of a calcium salt is allowed to 
interact with a solution of an alkali phosphate. To obtain these 
films, a drop of calcium nitrate solution is added to 5 c.c. of a 10% 
solution of gelatin, whicli is spread on a glass plate and allowed to 
solidify; a solution of trisodium jdiosphate h then brought into 
( omact witli the layer of gelatin, and the plates are left undisturbed 
lor some hours. Tlie iridescence appears to be due to tlie pre- 
t'ipiicitioii of calcium phosphate iu the form of a more or less regular 
succession of layers of ])recipitate. which give rise to a gratingdike 
structure. 

He conditions under which this difiusion elTect may be utilised 
for the production of ‘Hrtiticial pearls’ are discussed.^ The. 
iridescent gelatin films may be hardened by the acliou of forni- 
iildelivde vapour. bh M. T). 

Dispersion of Metals. Ianuk T. Wiiuelf.k [I'kil d/m/-, 1913, 
[vi], 25. 661- 079 ; Amer. J. Sci., 1913, [iv], 35, 491 -508),-Fro[n 
an examination of the available data for the dispersion of silver, 
copper, gold, nickel, and cobalt, it is found that the results obtained 
by dilTerent observers (liffer in general by an amount which is con- 
siderably greater tlian the errors inherent in the methods of 
Bieasiirpineut employed. 

From a comparison of the data with the dispersion formulie 
derived fr^ Mie electron theory, it appears that the number ol 

VOL. CIV. ii. ’ 
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free electrons is not constant, but increases ivith the frequ, 
the currents set up by the incident ra< latioii. Iho rate ol 
is relatively small in the infra-red, but is much gieatei ui uk. 
reiiions where the metals are more traiispareiit. 

It is also sliowii that the dispersion of the d electm. 
can be calculated from the optical constants for the al.uic > q u,],, 
Tlie value of the dielectric constant at any wave lengtl, s , c,s„co.l,!c 
into two parts, which may he dislmginshed as llie dieleclu, 
‘■conductor” parts. The latter, which depends on the pice, 
of free electrons, is more important than the pure dielec Uic ‘o n,,, 
Leciallv at the shorter wave-lengths. In genera 1 the n, „„ 

dispersion curves is not inconsistent with that in.licaled hy ,! 

but the experimental data are scarcely accurate cnough^tn 
point sati?i'«u‘torily. 

Absorption of Light by Inorganic Salts VII. Aqueous 
Solutions of Iron Salts. Jo.i.x ’ “ ' . ■ 

1913 33, 35—13. Compare A., 1911, u. re,,, i ^0 , 1.1-, ii, ■ . , - 
The apparatus employed tor the measurements was tlie 
that described in preidoiis papers. The salts examined wee ;cn„; 
chloride, bromide, nitrate, and sulphate, and fei rolls c i m ..., ,.i.,i 
sulphate. Observations were made over the region exn i .i.iic .iwu 
X 434,1,1 to X- 1300,1,,. ami curves are plotle.l Irom C,e reiu.u 

which l ow the variation of the molecular extmciion coolhce,,, 
i wave-length of tlie absorbe,! rays, an,l also tl.c mnucuc- c 
concentration of the dissolve,! salt f , 

For the chlori-le, niirato, un<l llie mil, .... 

increa.ses in lieigid, an.l the maximum point ol the lamt 
towards the visible region on .liliition, whereas wi h ten,. )■ 
the lielght of the baml .lecreases with ,lil„tmn ,d hough , :u 
is ill tlm same .lireetion as lor the other let u s. Ita. In i '..u ■ 

baml of ferrous chloride shows l.iil liule alteration when i: ..■ 

ceutratioii oi the solution is vaiied. _ 

The absoriiiion in the visible spoetruni increases wul, 4..:,i.< - 

the case „f lerric nitrate ami sulphate, but decl>‘a.-cs lul., .. . . 

for the broiimle. For the chlori.le the absorption ;; 

with rhlntion. and then increases to ,',J,Vor„-' 

to be due to the formation „i ,'ol hmbtl dxdroxfh - ■ ■ . ■ 

of freslilv i,rei,are.l solutions of the lernc salts ,tilic,s _ 

chably from that of solutions which have been piep.ind iw - 

time. 

Absorption of Light by Inorganic Salts^ VlII ^Alconolic 
Solutions of Copper, Cobalt, and Nickel Salt 
violet. Ai.k,x..m>kk K. Hkcu x ( / roc A,>y -Soc. ^ 

.14--13. Compare |,rere,liiig abstractl. llies.iks ,. 
tlie chlorides and bromi.les, and in the case ot ci.ppci. 1“ ■ 
observations being m.'ole over the rcgi,,n .\ ^ 

The calculate, 1 mohwiilai ,-xtin,ti,m ,a«.|l„Menl s ar.' pa ,,. , .-p... 
the wave length-., an-1 tin- resulting .‘urves are .o„,p .■ 
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jiic'kel salts afford evidence of 
iiuixiiiium at about A — 410/ijA. 


absorption Ijaml \ml1i 
ii. M. 1). 


Absorption of the Ultra-violet Raya by Ketones, Diketones, 
and Ketonic Acids. Jean BiF.r.Eciii and Victor Hen’ki iConivt 
riwl., 1013, 156, 1322—1324. Compare ihis vot., ii, 203).— Thn 
auiliors have detei mined the molecular cuefficieiits of alisorptioii and 
positions of niaxnnum ami mnuimuti absorption of a number of 
jtjiphatic ketones and diketoues and ketonic acids, and from their 
rcbulls have drawn the following conclusions. All substances liaviim 
die general formula, have an absorption baud 

hetween \-2700 ami 2-SOO, the po?i{ioti and lieigliL of the band 
varying but little with nt ami n. For the lioinologues above methyl 
etlivl ketone, a ininiiiimn absorption is often noticealile at A 2400. 
The method of linking in tlie alkyl radicles and the position of the 
ketouic group liave a marked effect on the value of the coefficient of 
absorption, ihe introduction oi a second ketoiie i;roup into tlie 
molecule increases the absorption, without altering the position of 
ihe maximum. The introdnnioii 01 llie carboxvl group into a 
ketone has a double effect in 1 hat the aljsorplion due to the carboxyl 
cjroup is increased, whilst iliat of the ketone group is diminished. 
\Vliere a substance can exj-t in l<otli tlie enolic ami the ketonic 
form, the absorption varies consi'icrably witli the proportion of 
each form present. Methyl and ethyl aceioaceraie exhibit a some- 
wluil unusual absor))lioii band in tlie region .\ - 2100. W. G. 


A Fluorescence Spectrum of Iodine Vapour. John C. 
MiI/K.nnan {IWoc. Hoy. Aoc.. 1013, A, 88, 28t' — *2fajj. — An apparatus i.s 
described bv means of which it inns lieeii possible to subject iodine 
vapour to intense illumination by light ol wave-length extending 
from beyond A — TUDup down 10 A -- Ishp/r. Tlie apparatus consists 
of an outer glass ilhiminaTing lube of ihe ordinary Cooper-Hewitt 
type, and an inner tube c,f clear lused (piariz. which is sealed into 
tim former by wax joints. The outer tube is I'urnislicd with mercury 
ek'clrodes, ami carries the mercurv arc, wliiht tlie inner tube, after 
the introduction of crystals of iodine, is exhausted and .«ealed off. 

'IT.r liuoresceuce sjicciruin, which is exhilmed hy tlie iodine 
va[>( ur under these comlilinns, is charai-ieDsetl by the presence of 
a large uunroer of narrow bamks extending iruin about A — 4G0 t(j 
about .\ — 21(hii/(. More than eiirhiy such bands liavo been recog- 
nised ou the piiotograj'hic recnnls, ami the mean wave lengths of 
tlmso are reeordeil. 

NVlien the iinicr quartz, lube is rcidaceo l-y a similar tube of glass, 
the band spectrum <lisa]>pears. kroiii this it is iiilerred that- the 
emission of the bamleil spcclruni is not due 10 the elevated tem- 
perature of tlie iodine va]umr in tiie lube, but is a true resonance 
or lliioresceiice effect. Tlie fan that the glass lube inhibits Uie 
haiitlfid s]iectrum indicates further that the exciting light consists 
of shor' -waved rays, wliicli are absorbed by the walls of the glass 
tiilie. 

I'iii’, s])cc' n lnve''lii'ated bv the autlior sliows none ot the lines 

30—2 
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belonging to the fluorescence spectrum of iodine vapour exauiiuei 
by Wood (compare A., 1911, ii, 82, 170, OoO; A., 1912, ii, 

The absence of these lines is probably due to the existence of ^ 
very considerable temperature gradient in the iodine vapaiij. 
In these circumstances, the light which constitutes the spec! rum 
excited by the green and yellow mercury lines has to pass thron«tli 
a considerable columrj of cool iodine vapour, wlu<‘h cause? tie 
absorption of the fluorescence lines. H. ]) 

The Relationship between Fiuoreecence and Chemical 
Constitution. Joiianmes bTAiiK {ZeiUch. Elr.ktvoche.m., 101:’, 
oOT - 401).- -Polemical. An answer to Liebig’s critibisin (tljis vol 
ii, 170) of Stark’s theory of fluorescence (this vol., ii, 2). Stark 
briefly reiterates the main points of his theory, and points out 
reasons why fluorescence has not been observed i)i so large a n'liiiber 
of organic compounds. He points out that Liebig's view, tiuit the 
fluorescence of acetone, diacelyl, etc., is due to their decomjt.jfluojj 
by the light employed in the experiments, is not in accordanvf; wit]) 
c.xperimcntal facts. These substances .show the fluorescence indau- 
taneously and at its maxinuuii intensity as soon as the li^lu j, 
broiurht to bear on them, ami do not slowly grow in inleiisiTr n.; 
would be reqiiired if Liebig's view were correct. J. V, ‘s, 

Photoelect-ic Investigation of Fluorescent Sub-stances 
WiLHEi.M L. Pavli (J7?n. E/iijsik. lOlfl, [iv], 40 677— Tun 
number of fluorescent substances liuve been e.xamincd witli re.^pM 
to their photoelectric activily iu order to ascertain whether tiierv 
is any connexion between t'tic two cflects. The substances (’!;ivi!v 
examined were anihraccno. 2 ; d-dimelhoxybeuzyUdeneindancioa'I 
•m-aminccyanostilbenc, and 2: o-'littiethoxycyauostilbene, jill o! 
which are excited to maxiinuiii fluorescent activity by light hi ti>' 
visible region. In regard to tlieir photoelectric properties, it v;a- 
found tliat none of these substances is excited to measurab].; 
electric activiiv In- light, of w av(‘-lengtli greater than 
althougji they all berome active wlicn snl)jected to tlie iuma'iitc 
ultra-violet rays. If the distribution curves showing tlio in'h.K-wr 
of the wav>'-ltMigth of tlic exciting light on the lUiorcsceut and p::'-.t'> 
electric effects iirc comparcih it is evident that, the two plu-’K'ii.vi'.A 
are not genciicnlly related. The results are discussed wiiii reft-rer..:? 
to tile explanation of the fluorescence and pliotoelectric (ciiissi':. 
etlects in terms of the electron theorv. II. id. It 

The Various Photoelectric Effects shown by Anthracene, 
their Relations to One Another and to tliH Fluorescence and 
the Formation of Diantbracene. JIax Volmer (.I/ih. 

1913, [iv], 40, 77o — 796). — From an investigation oi tlio pho> 
electric projiprties of solutions of antliracene in careliiliv pun .ed 
hexane, it has been found that tlie llalhvachs effect i? not, I'l-odiicc.: 
by light of that range of wave-leiigllis which gives rise te flu'.Tr^cei'c? 
and to jxflymeris.ilion of tlie anthracene, that is, hv light. 
from to \ With shorter waved ravs, the lIaIl^v.u!•^ 

elfecl can, liowever. be readilv detected. 
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The longer-waved rays referred to give rise to a different type 
ot pliotoelectno effect, which consists in the decomposition of the 
solid anthracene with tlie formation of ions, which arc sent off hy 
She layer of anthracene on the illuminated electrode under tlie 
influence of the applied electric field. According to whellier the 
eiectrode is positively or negatively charged, th,e“cniltted ions are 
positive or negative. A similar effect is found in the case of 
solutions of sulphur in liexane, e.xcr.pt tliat in this case the effect 
is unipolar, and the photoelectric ionic eiuissiou appears to be 
confined to positively charged ions. 

It lias been further sliown that liexane solutions of anthracene 
iiicrcase in electrical conducting power to a large e.xtciit when sub- 
jected to the influence of ultra-violet rays of wave-length less than 
,\r^225p/i- This alteration in the condnctivily appears to be duo 
to ionisation in the solution, and is attnhiited to the emission of 
electrons by the dissolved nioleciiles under llie iullueiice of the 
shorhwaved rays. 

The observations are discussed in reference to Stark's theory of 
fluorescence and to tlie nature of the iirocess which yields 
diantliracene. In particular it is shown that Byk's theory of iho 
polymerisation process, in so fur as this assumes Unit the "primary 
stage consists in the emission of eleclroiis, is inconsistent with the 
author’s observations. H, JI. P. 

An Electrically Heated Contrivance Attached to the Polari- 
tneter for Determining Rotatory Powers at a Constant 
Temperature. Kmii. .A nnF.KiiAi.iiEN l/fei/.-i-cA. /i/pysiol. Clmm., I91;l, 
84 ^ 300 — 304). — An appiiraius is described and figured to take si.x 
polarinieter tubes 2’5 cm. in length, of 2 c.c. capacity, in which 
the tubes are placed and heated electrically to a coustunt tem- 
perature. By rotating a screw, ilie tubes are brought one after 
the other into the field of vision and observed. E. F. A, 

Optical Observation Tubes {Polarimeter Tubes), SmiiU-xi) 
Nrhiaun (bVietii. Zeit., 1913, 37, .o20— 321 — Wiien a glass pohivi- 
meter tube gets broken there is often a diiiicully in fitting ilie 
metal end pieces and caps to a new tube, owing to the want of an 
exact fit. This dilficuUy is obviated it each end of the tube is 
made conical in shape, or jierhaps it is better to say. funnel-shaped. 
-A metal ring, made in Iwo halves, and scrcwed^oii the outside, is 
made to lit the cone, and is kep't in posilion ny a narrow iing 
screwing on to it. The end pticce, conraiinng tlie cover glass, then 
screws on to the metal ring. Owing to tne conical shape, it is not 
necessary for the tube ami ring to tit e.xacuy, the desired light joint 
being made bv means of, for exallliile, a wrapfiing svith the insiilaLiou 
ribbon used by the electrician. The lillincs need not itecessari y 
he of metal ; ebonite, or a conibiiiation of ohoiiite and mend, may 
be used. The conical end pieces have the furiher advantage that 
small air bnhhlcs mav be collected in them without inlerlenng with 
the line oi ' don Ihrongli the tube. * • 



ii. 458 


ABSTRACTS OF CHEMICAL PAPERS. 


Measurements on the Ultra-violet Magnetic Rotat on „ 
Gases. J. F. Sibks (Phyiikal. ZtUsch, 1913, 14 336— 343).-l 
luacnotic rotation of the plane of polarisation of ultra-violet rays 
of “diBerent ivave-lengtlis has been exaiiiiiied m experiments iv.tl, 
oxygen, hydrogen, and carbon dioxide. In tlie case of o.ygeii il,e 
meLureiiiLts of the rotation extend to 

\ = ‘'37-8 ami of carbon dioxide to A--48*-/iu. The rot.iuoji 
increases’ rapidly as the ivave-leiigth of the ultra violet i,„l„ 
diminislies, aiurUie values for the dilterent gases appear to lit ,,, 
satisfactorily with the data obtained by Siertsema for the rotation 
of rays in the visible spectniin. Ry coiiihinitig the two sen..,- 
results, and plotting the rotation (relative to the rotation lor tlie 
yellow inercurv line) as ordinate against wave-length as al)-c,ssi,, 
it is shown that continuous curves are obtained m t lie c.isc o| 
of the three gases. The curve for o.xygeii is iinicli ower tliaii ino 
curves for tlie two other gases, and of those the hydrogen ciirvi' is 

*'‘h!e^hserved inagnelic rotation of ultra-violet ravs in hy.lvogt,, 
IS shown to be. at. 'variance with the assumption that the lulKin 
Jf ihe luoleci.los on the ultra-violet light can be referre, to a siijclc 
tyjie of electron, for wliuli i i« is constant. ><■ - I 1 , 

The Dissociation of Gaseous Compounds by Light. Gaseous 
Hydrogen Compounds of the Nitrogen and Carbon Groups, 
Different Gases. Oasiei. Hertiihi.ot and He.nrv C.Avm:-,aox 
(6W. 1913, 156, 1243_li:4r). Compare this vol„ n ah.p,- 

The rule lhal, for llie hvdroiren rotnjiouiids ot element.', ot tlie bui/' 
erroup the Mabililv with re^Kvt lo light tlimiuishes as the atn),u« 
Cvcivht iticreases, holds good in the case of the tmrogen ami carhem 
vrouiis. Zinc clhvl is rapidly decomposed by lln- hgl.i licm 
meroiirv-qiiarl 7 , lain].. Carbonyl clih.nde is slowly decompn.w., m 
the extreme iilira-violel rays, whiht siili.lmr he.v.illuoimc 
iinalTecie.! by the light from a mercury lam].. 

A Simple Method for the Absolute Measurement I of the 
Energy! of Ultra-violet and Visible Light Rays. ( iiemms 
WiNTS(.?«Vsr/,. mdroc/ie,,,., 1913, 19, 339-3<M.- An indnu..™ 
is described, termed ,a tliioroineter, by means nl wlmh lb' i.i- 
of a rav of given wave leiiL'tli can be measured irrespeci.vc c, is, 
oresonce'of nltra-red rays. The i.niicii.le involved '"m.-o ... 
allowiiiea hcani of liuhl from a normal lamp, alter ].;[sMlit 
livhl filters, to enter a reetaiiL'iihir ipiart/. 

cvith a fluorescent material. In tins way a narrow, lU.ores, . m ..... 

,s produced in the rpiarlx vessel. s\ second beau, .s ^ In..- 

narallel with ninl a low millimetres removed tiom the 
i.v tile lieht. under investigation. Tins second beam ent 
obnositc inte of the ves-eb Kv nic.ins .d a Ic.is -iml 
„l„ving over a yrad.iated scale, the ,.ositmn o! e.,m.i ^ 

,s ineasnred. From this value, by inea.is ot th, -c 
loc, /, -c(,„ . where and /„ tei'.'-'n-h' >n' 

q.mnt.ties in the two cao-, m and m„ llie extinction .a... ..... 


hi-VM 
ill thf 
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i\vo rays, and >1. ami llie lengths of the two nuoreseeiit l)e;nns 
at, \vhich equal brightness is oVjtained. The method of determining 
the energy quantity from tlie.se resulls is fully explained, togetlie? 
wiih ])0ssible enorsaml precautions necessary in using the method. 
-I'i,., nuoresceiii solutions employed by Oie autlior are: (1) 
]{liodaiuine-ii, made np of 0-004 gram per litre, useful fur wavc- 
leiio'ilis 600 to dOOpp, and can also he used for tlie ultra-violet from 
;qit,,p and dowiiwanls. (2) Sodium fluorescein, made up of 0-01 
oi'.uii litre -2‘50 c.c. of d -sodium hydroxide, useful for wave- 
h,n<:t hs from 520pp down to 2r)4pp. (?,) Qniuiue sulphate, made up 
111 11 1 gram per litre 4 c.c. fV -sulphuric acid, useful down to 26Una. 
Ill addition to its uses for the measuremem; of eiiergv values, this 
hismiinent- is shown to he sf-rviceable in mea.suriMg absorption 
ciii-ve.s and also the reaction velocities of llglil-seiisitive and non- 
^jcisitive systems. A nnniber oi light filters lor various regions are 
nibed, and a criticism of niaiiv of the older light I'dters is given. 

d. F. S. 

A Quantitative Study of Some Photochemical Effects 
Produced by Ultra-violet Light. J. Howaiid M.vniEws and Leon 
11. l>i:\vEV (.A /V,»/.sfad 1913, 17, 211— '218).— Various 

i-nliitions of O’l.V sireiigih were exposed at- 2o-' in a fpiartz flask 
a Cooper Hewitt quartz mercury vapour iiinip at 10 cm. distance. 
Ihider tiiese cniidilions oxalic aci<l is very slightly aliected, but in 
pn-si'iice of uranium nitrate, suqdiate or acetate is rapidly oxidised 
at a linear rale ])roj)oriional to the uniiiium concentration. It is 
<u'dm-efl that liie decompo.'iiig action of ultra-violet light is 
ih: pendent on the ammim of light piiotochemically absorbed. 

i’otasdum piumianganale and dicliromate solutions are very stable 
inwards ultra-violet- light, bm the nxidaiifiii of sodium sulphite in 
c-inmcl with air is {tc-.-eleralcd thereby. R. J. C, 

The Photosensitiveuess of Fehling’s Solution. Ala.s’ 
I.EIGIITON {./. Vhyiii'ol Chm., 1913, 17. 205— 210).— According to 
Pyk (A.. lOiVi, ii! 7i)). Fvhling's solntir>n i^ decomposed by iighl of 
Wiive iengl hs less tiian 4U0/ip. <'('rrcs])oniiing with an ahsorption 
hand iri 'he ultraviolet, whereas the red and yellow waves of the 
visi’ih* ab.^urpt ion l.nimls Inive tm action. Fiiis is contrary to the 
rule liiat radiations which are absorlv-.l by a suhsiauce tend to 
(U's'.v y ii, . 

!i i*s suggesl'Ml that the reil light absorbed by Fehlings solution 
1' liMi active enougli to produce .IcomtH-sitiou unaided, wliereas iu 
i>rr>e’i<-e f.i’ a suitable reflncing ajfcnt us activity might be suflicienily 
rclin'mccl lui it- to do sn. In accor-laiice with this suggestion, the- 
amimr finds thiU in presence of quimd witliin certain very i^airuw 
Imdrn of ennceiitration. Fehlings solution b reduced by red light, 
bill IS in the dark. n. t . .. 

Phototropic Phenotnenn with Stilbene Derivatives,^ 

STmnn; mil Hkivuich Mai.i.ison ijkr., 1913, 46, 1220— 12.3^). --D 
ha-^ 1,'ct'ii 'overed that a small class of compounds, ol w iici 
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p-diacetyldianiinostilbene-o-disulphomc acid is typical, 
phototropy ; the substance mentioned, when exposed to direct hih. 
li^it for a few minutes, changes from bright yellow to reddisl;, 
brown, and reassumes its original colour when kept in llie liar]-; 
tlic salts of the substance behave in a similar manner, the oiiU- 
variation being in the colours. Tlie most effective light ray^ are 
included between A 490 and and, indeed, this group (h lav, 

exerts a much more marked effect than the beam of light frr.'m 
which it is selected, because yellow and red rays accelor;iU' Uie 
reverse change, thus favouring the restoration of the subst.iiicc to 
the orio^inal form. Experiments with the sodium salt of diaifUy]. 
i.lianiinostiibenedi3ulphonic acid show that rise in temperature has 
much less effect on the direct change than on the reverse, so iliai 
with an increase in temperature the ilhimiuation to prod, in- a 
constant effect must he greater. U is also discovered tlint the 
presence of oxygen is necessary to the effect of light on the sub- 
stance and its Valts, and the application of paper soaked wiih ;),) 
Hlcoholio solution of tetramethyldiaminodiplienylinethaue (ArcoM 
and Meutzel, A., 1902, ii. 35‘2)'proves tlie simultaneous foruiatioii 
of a little ozone. A photographic plate failed to detect [inv 
luminescence during the reversion (»f the ••excitcfl " substauce r’o 
its original condition. 

An examination of a mutiber oi derivativc.s shows tliat, alili- Wijli 
inauv give an irreversible «-ulour change, pliototTO])y occurs only 
with' those which, in addition to the elliylenic linking, contniii iIh 
sulphonic ai i-l LU’onp. toeelhcr with the formyl or acetyl rrnliclc, 

It reinains uudcidiled wheiher the oxygen exerts a invi’',' cr, m:;:i 
etled. or acts l>v addition aud elimination, Imt assumiuii die 
view, explanations are lentafively proj'^osfd as t/i ihe 
mechanism "f the change. lb !•. T 

Quantitative Relation between the Range of the u Particles 
and the Number of Changes Emitted During Disintegraticn, 
A. VAN DFR Buokk ( t'hii May ., 1913, [vij, 25. T4U — 742). — ''idythe 
charges carried bv the a particles are considere<l, tliosc (■ •rried ly 
tiie /B-particles being .a{)paretitlv neglected. The f<*llo\vi!ig vt.';'!,:''!!,' 
seem to exist ; log 1 .1 • ."/b and log ^ •" tiJK where 1 ,, u 'ms 

N'elociiy of the a-rav, .•/ the iiumbi-r of charges e.xjH'lle*! ir' ia ti’.s 
commencement of tin* <Usintegration series, H aud 1) get:er;d r-r- 
slants, and .! and .<n'‘-cial constant^ for each series. F 

Magnetic Spectrum of the y3-Rays of Radioactiriium and its 
Disintegration Product-s. thro von Bafykr, Otto Hahn, and Lue 
Mfitner i ZeAluch., 1913, 14 , 3*21 — 32 ->) — Ihe r.idioic'iniiui!. 

which li’i'l accumulated in an actinium solution after keethi: for 
some weeks, was precipitateil bv ammonium thiosulphate aiT-'r U;? 
addili'ui of a small quantity of zirconium nitrate, lids was punr.C': 
b^■ a second precipitation, tlissfdveil in <lilute hydre-''''!"! ; ■ ac'. 
with t!ie addition of a drop of tiilute nllnc acid, and tlic h'':;uu 
s'duliori elei trolvscd with a silver wire as callio-ir. In ui;-' 
a ihin laver of j-’Mlio.actiniinn was oV)(,aiiH‘r]. wliich was i 
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iJie pliotographic mvestigatioa of the magnetic spectrum Tho 
pliotograph obtained by exposure of the plate for nine hours to 
the action of the freshly prepared substance affords evidence of the 
emission of ^-rays with velocities equal to 073, 0-67, 0-60 0'53 
0-40, 0-43, and 0-38 of the velocity of light. At the end of teii 
havs a further photograph was taken of the magnetic spectrum 
which showed the emission of ^-rays with the velocities 0-91, 074^ 
()'66, 0‘60, 0 42, and 0 38. The intensities of the hues on the two 
photographs indicate that the rays 0 91, 071, Q-GO, and O'CO are 
hue to actinium-X and the active deposit, wliilst the ravs 0 o3, 0‘49, 
(j' 43 , and 0'38 are due to radio-actinium. ’ 

The highly penetrating rays which liave been ]ireviously referred 
to (A., 1208, ii, 1007) are now shown to be v-rav^. H. D. 

Analysis of the y-RayB from Radium-/? and -C Krnf:st 
RirnKRFORD and H. Rk hakusok {m’. .1/ay., 1913, [vij. 25, 722—734). 

- -An analysis of the y-rays of radium, now known to be complex, 
.and due in part to radium-// as well as radium-^", has been made 
by absorption methods. An o-ray tube, filled with radium 
emanation, was placed in a magnetic held to deflect primary fB-rays, 
and the ionisation in the electroscope measured both in air and in 
a mixture obtained by passing hydrogen through methyl iodide, 
in order to exaggerate the relative effect of the very easily absorbed 
radiation. After passage through 0 cm. of aluminium, the absorp- 
lion is expouontial with llie value .•'.-0 113 or p,/Z> = 0'0424, as 
found by Russell and Soddy. Bc-tweeu O cri and G cm. of aluminium, 
a curve was obtained which, wlien the ''ffect of the hard y-rays 
was subtracted, was cxponcnTi'd with the value v.-0'51 in 
(duminiuiii. This is due to raddum-/;. riiinilarly, between 0 and 
0 OS cm. of aluiuiniunt, a radiation, (•.vponevitiaily absorbed with 
ri=.40, was obtained. Kvidenoe of a ^till soitor radiation (/i^230) 
was also obtained, but it is inconclusive. 

Troin pure radiiiiu-f', deposited on nickel by von Lerch’s method, 
ihe radiation is exponentially absorhc<i (a-0‘llol after 0’2 cm. 
nf aluuunium. A soft radiation was prtsciil, but it was probably 
duo to a secondary characteristic raoiation froni nickel, and was 
rint observed when silver was used. When lead was used as^ the 
absorbent, the soft radiations from radium-/? were not exponentially 
iibsa'bed, and the value of a varied from 11 to 2'8. 

Thus, radium-// eniils certainly two, and perhaps three, types of 
yrav.^ whilst radium-' ' emits only one. The radiation, p~40, 
corresponds with the cbar.actenstic .Y-radintion in the L scries to 
bo exprctcil from an clement of atomic weight The second 

type, p— O'ol, probably corresponds with ar!''>ther series not so far 
observed for the A'-ravs. The eiierrfv of ihe softer type of /yrav.s 
from radium-// is very sinaJl co'.nr'ared with that of fr.e 

more penetrating tvpes from imdium-// and -C. !• 

Production of Photochemically Active Rays in Ordinal y 
Chemical Reactions. J. TTow.*LKn .Mathi.ws and Lf.cjn 11. 
iJ. rh>i^ic(d Chem., 1913, 17 . 2.30—234. Compare A.. 1912, n, 116). 
--Wlren 7 i'-- is dissolved in acid, or calcium carbide is acted on 
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bv water i,i prox.n.Uy to a photograpbic plate, an, 1 the 
eTOlved are le.l away, the plate remains unaffecleil. \\ he„, 
ever as in .Matnsrliek anil Nenmng a expenmenU (A. IJl., n 
tlie gaseous proilncls are allowed to ronie into contact wul 
plate^, reduction occurs, and images are formed of pieces of t, 
etc laid upon tlio plate in sncli a way as to protect it iioi, 
oases Writini. niav be produced on a pi, olographic plate, 
a let of livdrogen as a pen and afterwards developing. 

Xo plioiocrai-iliic elTecL could be detected in the case o rea,; 
snob as the" slaking of lime, wbicb give no gaseous prodnrts. 
coiiclufion is drawn that Matusebek and Xenmiig s cbeiM ^ 
active rays do not exist. 

The Edntgen Ray Luminescence of Mercury Vapour. 
Lashav and H. riwxiKiEWirz Zetlsdi., 191.t, 14, i, 1- 

- it is sliown that the action of .V rays on mercury vapour la 
the emission of a bhiisli green light. The intensity of the Imm 
emission increases with rise of temperature, but tins is entualv 
to the increase in llie density of the saturated vapour. !■ 
nbserv.itions with nnsatnrate,! inerenry va|)oiir it appears In;,; 
lemjierattire of itself has no inlluence on the intensity , ; 

luniinosiiv. , 

The luniiiiosilv beemiies less intense when loreign gasc,, 
admixe;! with the mercury vapour. The coniparative observ;; 
maiie with nitrogen, carbon dioxi.le, and hydrogen show In;, 
first two cases have approximately llic same inllueiio, a 
livdrocen is aiTreiaablv more active in re.lncing tin- 
The spectrum of the .V-ray Inminesceiiee a, .pears to l>e cuin, 
with a maximum intensity at about .V lliiaii. H- .'I 

Relationship between the Fluorescent Rootgen Rays 

K.U-K.U.VNN (/'L/sii-d. I'JLl, 14, -It h.s 

pointed out bv thven lA., I'.Hf, ii, .'d.ii that, the bmnm, 
various gisesoi tin' clnir.icterislie lluorcscciil rays which ;nv . 
bv the elenienis b.mwi'cn iron and niolybilciinni is I'ropmi;' ; 
tne liild I'OWt-r dl liu- al''tiijc wfidlil <>1 llif radiat'^r ^ ni' 

,inp wnsM i- hold wiiati'Vdr liu- niU-irv ni ii:.' 

snletan.-c, ami. fnribcrmorc, lo be ap|,licable m lUmivuvni m 
mtlier llm /. or ilm K group. !■ ilm b.g.intbm. m ; 
..vviciits of lue radiap'is are taken as abscms.e, and t;.c l• .'U 
„I ilie spe.-iuc a!,. 0 . 1 - 1 . lion of ibi- ,-bar.icleri--t ic ray.' m 
as ..rd'o'.ilf-'. ], mill' 'arc ...bmincl wlilcli be on a 'Iv.ilgiil ■ 
lancciu of the '.f wlin-i, is v.-ry m-arly c.,u., .; t 

t-,vi. gnr.il-' of ray', lim biics arc |.r.iillcally paralb- . I .' - 
.-mitl.-.l t’.v a lui-l |I liav.' ilm 'ain.' properties as llm “ '' 

by riiKthi'-r met .1, tim alomi.- weigli! ol wlinb is 1 - ' | 

5i;i- ii'.'.-l-tl. 

Demonstr.ation of Fluorescent Rontgen Radiation 
Kacimaxn 191;l, 14, flHT -3sSj, An ait 
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Stirling the emission of fluorescent secondary rav.s by dilTcrcnt 
molals when these are subjected tn the action of' iUnitgen ray.s. 
Ill this apparatus, arrangements are made for moviug“disks of 
various metals into sucli a position that they are exposed to the 
„vs from the anti-cathode of an .V-ray bnllj, winch is placed so 
(Inn, the rays pass through an ajierture in a lead plate into a 
wooden box, which on its lower side is provided with a narrov.- 
observation tube. Attached to the lower side of the lead ],],ite 
which covers the top of the wooden box is a fluorescent screen, 
which is so arranged tliat it can only lie acted on by tiie secondary 
jjivs emitted by tiie metal in front of the aperture, "ainl not by tlie 
primary rays. By the movement of a rod to wliicli the metal disks 
arc attached, these can be brought into position at will a ml e.vaiiiined 
ill respect of their behaviour towards the primary rays. By 
varying the pressure in the discharge tube, the character of the 
iiriniary rays is readily v, aided, and the di.derent metals can be 
coiiipared at various stages of exliaiisiioii. 11. Jl. |), 

Carriers of the Negative Thermionic Current in a Vacuum, 
Gwilym Owkn and HoiiERT IIalsall .I/riy,, IfllM, [vi], 25, 

135 —739).— The authors have made further experiments to deter- 
niiiie the nature of the ions which are emitted at high temperatures 
hv palladium, pure and eoiinuercial jilatiniini, and iridium. From 
the influence which a magnetic field exert.s on the, negative 
thennioiiic current, it appears tliat the carrions consist almost 
entirelv of electrons, and tliat if lieavy ions are present at all, the 
])ro])or'tion ot the current carried liy them i? less than one two- 
thousiuidtli, and probably less than one len-tliousaiidtli, even at tlic 
highest tom])eratnres. H. il. hh 


The Actinium Productsof Long Life. Otto Haex and Mahtix 
Roniesnun (I’hysihd. Zeilgeh.. 1913, 14, 4(‘9— 4in).-Actiiiiiiin, 
radioactiniuin, and actininm-A' have been obtained in as pure state, 
in the radioactive sense, as possible in order to determine the 
periods of the cbaiiges, and whether actinium itself gives a deteri- 
able radiation. ^ , , 

.\ctluium--V was prepared^ from radium-free actiiiiuin by pre- 
cijiititing the actiniuin and radioactiniuin witn aiiiinonia. aeidiiig 
iron to the acidified liUrale, and again precipitating with ammonia, 
and removing the actiniuni-A* from the liltrate by a barium sulpliate 
preci]utatio!i. The half-period, determined as the mean of a large 
niiuiher ot closely agreeing decav curves of the rays, was h 
(;01) days (I ,\(clay)-'='lt; d). The umally accepted values luv 
lO'f and la davs respectively. 

liadioactinilim was prepared by iirccipitating zirconium in a 
feebly acid solution of actiniiiiii by sodium thiosulphate and pin i \ 
ing tlie precipitate from actinium by repetition of the pioioss. iR 
d-rav decav curve agreed with tlie theoretical, lor t ic la porioe .; 
of 19-> diivs and il’G days tor raaioacliiiiuiii .and artnmini--V 
resiiectivclv, and was exponential from the Ibath to t le i - i i , 
from iprepf ion, when the 0-rays became too small lor measure- 
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raent. After 450 days no o-radiation could be detected, showing 
that there is no appreciable residual activity. The viilue 
l/\(day)-i for radioactinium is thus 28 % in agreement «it], 
previous values. 

Actinium was purified repeatedly from its products, as 
as possible to minimise their regeneration, and initially 
detectable )3-rays and only a very small trace (0'2 to 0-3% rf thp 
maximum) of a-rays. The possibility is not e.vcluded that ac iitun,,, 
may give a very strongly absorbed ^-radiation, which, like 
of radium-Z), could be shown only by photographing the ni;rmruo 
spectrum of the /S-rays. F. S, 

The Existence of Uranium T. Alexanueii Fleck {/’hil. 

1913, [vi], 25, 710— 712).-' All attempts to repeat the v.- rk ni’ 
Aiitonoff (A., 1911, ii, SM), who obtained evidence of a product, 
uranium-T, with period I'o days, giving soft /3-rays and soijiu a rays, 
and present in the uranium series in minute quantity, liavc 
unsuccessful. Various methods of removing thorium in h.inute 
amount from large amounts of uranium proved inconq-.lfu.', 
with such uranium, the ])resencc of thorium-/i gave effciis dimlar 
to tliose observed by AntonotT. With uranium, free from thoriuin^ 
no trace of any other product except urauiuni-A' was oliaiuc-'l. 


Growth of Radiotboriuin from Mesothorium 2. ,\, 

L'k.^xston (/’/iiV. 1913, [vij. 25, Tl'2 — Tla)- -Ihc to 

ascertain wlietlmr tlie production of radiotiiorium n c-vo. 

thorium-2 was direct or occurred through an inleniteiliate ] ri.. i:ict, 
the parent of ionium, the analogue of radiotiiorium in the ur-;: !::!:; 
series, being experimentally still unknown. By ad<liug a trai*- of 
thorium to the mesothorium-bariuui solution, and preripitating \\jtii 
ammonia, mesothorium-2, radiothorium, and thorium-// iiii ! ■<' 
obtained with thethoriuni. The precipitate, dissolved in ilic saidb: 
quantitv of acid, is treated with hydrogen peroxide, and 
thorium and radiotiiorium removed, the final trace'; of i 
and -C being removed by adding a load and bismuth rnvi 

precipitating with hvilrogen sulphide several times. T!:-‘ 
ine90thcirium-2 ])reparation was examined in a magnet-.r v- 
fletlect /3-ravs from the elect ro.scnpe. and the growth <■>! a rtys -.vxi', 
time observed. The curve? agreed with the thenrct:i d. r ;iv.\ 
calculatefl on the assumption That- tlie pro'lurtion nf r ide-' : ' r..'';' 
occurs directlv. excejA over the initiil few hour?, wl,.!i ij;p 
decav of an initial a-radiation ratlier than a ri.^e frc'm ?.< m ori'iiryi. 
Tlie difTcrenco curve is approxnnatelv expomuitial wtili ilu- rv;.": 
of mesot liorium 2, and suggests the possibility tliat. -'on.i' <i tr.-' 
nio?othoriuin-2 atoms disintegrate, with expul.'ioii "i cr-o' 
inst^’ad f)f a iS ray. The proportion, however, canacl 1 o'- 
tlian 3 in lOO.OOfh and owing to the similarity of penyd lyi.vts!' 
me9ot.horium-2 and thorium-//, the point is left o[>en o r f’lo'fr 

. T7 s 

examination. ‘ ‘ 
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The Preparatiou of Radioactive Substances from Thorium 
t’n.Tz Glaser (am. Zeit., 1913, 37, 477~t7K).-A substance, with 
activity corresponding with that of thorium-A'. lias been separated 
means of Uie insolubility of its sulphate from the sulphuric acid 
solution of inonazite sand. This substance, which is termed pro- 
visionally thorium-7, a.s its manner of preparatiou is different from 
that of thorium- A', is left uiidissolved wlien thorium phosphate, 
picclpitated by neutralising or diluting the riionazite solution, is 
treated with sulphuric acid. -p 


Kadioactivity of Typical Soils in the United States, Kicuard 
)t. .Mooke {Bled. Z^ntr., 1913, 42, 21:1 ; luUrnat. Coag. Appl. Chem., 
1912 ).— T'he radioactivity _ of twelve soils was investigated by 
Sirutl's metliod._ _ The radioactivity seems to be connected with the 
mineral composition rather than with tlie chemical composition, 
Xo drlinite conclusions could, however, be drawn. X. H. J. M. 


Anomalous Dispereion in the Region of Short Electric 
Waves. F. Eckekt (AV UeuK Ph^s'kai. (hs., 1913. 15, 30T- 329). 

- -E.vperiinents liave been made to detenniue the behaviour of 
metals, water, and alcohols towards electric waves of short wave- 
length. Tlie wave-lengths examined ranged from IT'o to 88 mm. 
In contrast witli certain jirevious statements, it has been found 
tliut the refioxion capacity of the metals amounts to 100% in agree- 
]iieiit with tlieoretical reTuiremenlj. Tliis result is independent of 
ilie position of the idaiic of the electric vector. 

.-tbsorption nieasiircmeiils were made for water, methyl, ethyl, 
propyl, and ?VobiUyl alcohols, ami lor glycerol, and in all cases 
anomal'His dispersion was found in the region of wave-lengths sub- 
milted to examination. It is suggested IhaL the absorption of these 
sid)StancGS is not due to the presence of the hydroxyl group, but 
to the complex molecules wliich are formed as a consequence of 
assuciiUicu. The variation of the absorption with temperature is 
in agreement with this vivw. H. M, D. 

lufLueuce of the Valency of the Metal on the Photo electrical 
Effect of Metallic CompouDds. G. A. IJima [f'Qutp'.. reini, 1913, 
156, 1366— 1308>— The aiilhor lias compared the photo-electrical 
eirects produced by salts of metals, capable of yielding two or more 
clasies of compounds with varying v.aleiify of llie metal, such as 
nierourv, tin, iron, copper, eic., and in all cases tinds that the 
funijiaund in wliicli t-lie valency of the metal is least appe^ars to 
iiave the greatest plioto-electrical power. 

Cathodic Sputtering. Gkoi;c.e W. C. Kaye [Proc. Phijsical Soc. 
Uuvio i. 191:1, 25, 198— 201).— An .account is given of the volatihsa- 
nou of an aluminium cathode in a discluirgc tube contaiuiiig helium. 
The cylindrical electrodes wore made by bending thin sheets o 
alumifiium so that two opposite edges were nearly in contact, ihe 
sputtered deposit wliich appeared on the glass \valls when _ie 
thsi'iihrge ' be was run at a moderate potential indicates tha le 
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ilisliile'a'af ioiL of the aiumimum was praetically restricted ji, ii,g 
fdt'es of the cathode. This would seem to show that the partiLlts 
are shot off exclusively from those regions where the potential 
gradient lias a niaxiinuin value. II. M. ]i. 

Calculation of Equivalent Conductivity at Infinite Dilution. 
Stuaiit J. Bates (J. Amer. Cliem. Soc., 1913, 35, 519 .'i.toi _j,j 
interpreting the results of an investigation of the properties oi 
solutions of electrolytes, the concentrations both of the loiis and ot 
tlie non-dissociated inuleciiles must be known with con.sidinahle 
acenraev, and this involves an e.xact knowledge of A^. The tn. tliods 
einploved by Kohlrauscli and Noyes for calculating nrt 

discussed and it is shown that these demand the assiini])ti.,ii ilng 
the e.xiiressiuu (f'y)-,'r(l -'/) tor the ionisation constant he. oi„« 
zero at zero concentration. Graphic ana algebraic jnetluvU lor 
deterraining the value of « in Storcli's equation (A., 189G, ii, d'f | are 
developed. ' Tiie variations of ii with the concentration are com. 
pared for we.ik, medium, and strong electrolytes, and it is shrnvii 
that, ill all cases, as the concentration decreases, the value aipiruailus 
more closely to that required hy the law of mass action, 

Aletiiods are given for calculating tiie upper and lower llmiii 
hetween which the value of A^ must lie. In the case of the iiih- 
univalent salts for which Kohlransch obtained data tor solutions 
ns dilute as O’OOOl.V, tiie difference hetween the limits is nbmu 
O"’’,'. s^n empirical graphic nietliod is described for detcniiiiiiiie 
an upper limit and a '' prohahlo " value oi A,j. The limit ine value.! 
and ■■ proh.ilile " values liave been ealeulated for several sails, ami 
show wood agreement. The ■ probable" values have been udjiisua! 
iiy Kohlrausch's law of the imlependent migration of ions, an-1 the 
resulting Aj values are smaller than those generally emjilovmh^ 

Conductivity Maxima in Glycerol. Stewart J, l.rovn (J. 
n,, sir'll f’hrm.. 1913, IV. 9(i4 dUiT).— Zinc chloride appC'”'^ >1' 
indefinitelv snlnhle in vlveerol at l.’.'Vh The solutions eviiihit a 
inaxirnuin' eondnetivitv at .50- with (nldi> gram oi zuie vlih.n.ie 
per (■ c , and at U’O- with ii -.'Tl pram. The inaximuin had imt lamii 
attaiued at bdo-' with the strongest solution measureil, lomimy, 

U ijliil gr.im per c.e. . 

The fiillliip off in the eoiellletivity in eonreiit rate, I sooilioi.- a 
liehl to be closely cmneete.l willi tlie increased vise..-dv. llie 
temi,erature.coeni,’ient is very larpe, e,)rres].nndilip won .! nusu 
fall ill viscosity as the temperature is raised. Coneeiilr.ileil^ soiiumu,- 
solidily to a jellydike paste on cooling from l.dO’. lb b <- 

Electric Conductivity of Mixtures of Selenious Acid and 
Ammonia. Kugese Coksec i.tiin. Chim. 1 91.’>, , vm . - . 

C97--701 ). — Mea.suremenls have been made ot the eeali.i ou 
ductivitv of sohitioiis obtained by mixing aqueous s„liuru!s oi 
ammom'a and selenious acid in dilTerenl proportions. I' ■ 'I! ' 
of exijeilmeiils were made, in which the conccntrati ei- 
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and acid solutions were resj.eclivciy 1 [, lo 1 3 ” i (]] 

;„,l 1/128 molar. The results are .shown Ijv a sr-iis orciirves 
obtained by plotting the molecular conduclivitv as a lunctioii ot 
tiic ratio of tlie proportions of ihe constitnent. soUttioun The 
^■ouriuclivity curves for the three most .lihue soUilioiis exhibit a 
iiiiiiiiiiuiii at the point corresjMjnding witli the atid selenite 
XiljHSeO.o., autl in all cases the rairves show a luaxiiuinu at the point 
cm'i'csponduig willi (Xll^j^SeO;.. i here is no evi'icnee of tlie 
forniatioii of any olher compouml, as was sucrirested by the results 
obiained by Xliulali and iMascetli (A., IDDl, ii'’361). ‘ ][. yr. ])_ 

Citrophosphate Solutions. 111. The System Citric Acid- 
phosphoric Acid-Sodium Hydroxide -Water. Tgo Pkatolongo 
(Ji/i Ah Accad, Lincei, 11)13, [v], 22, i, 387 — 31)1. Coiupare t.his vol,, 
ii, AS'J).— The author has investigated at liU ' that part of the 
of this system in which the production of citrophosphate 
coiiipounds is most jirobable, and from tlie iv>;iUs (which are 
exhdtited in curves) no evidence ol the existence of citrophosjiliate 
can he obtained. The only solid phu.ses observed were citric acid, 
irtnnosodiuHi citrate and tlisodium phosphate. It, V. S. 

Aqua Regia. II. Effect of Chloride Ion on the Potential 
of the Nitric Acid Electrode. Willia.m C. Moohi: {J. Amr. Chtm. 
Sue., 1913, 35, 333 — 340). — in an earlier paper (A., 1911, ii, 719) it 
liiH been shown that the cliloride ion decreases the eliiciency of 
dilute nitric acid in the oxidalioii of ferrous salts. Ju order to find 
an explanation, a study has been made of the effect of cliloride ions 
on tlie oxidation potential of iiiiric acid. An attempt was made 
to obtain a value for the oxidation potential r»f a A' lU nitric acid 
electrode, saturated with nitric oxide, but constant results could 
not be obtained on account of the increase in the coiiceiitratiou 
01 nitrous acid due to the reduction of the nitric achl by the nitric 
oxide and by the redin-lion of nitrate to nitrite ions. Tlio experi- 
ments showed, however, lliai the potential oi the nitric acid electrode 
wa.s reduced in ju'esence of the cliloriile ion, this being due probably 
to a decrease in the lendencv towards iniriie hui lorination. 

The oxidation |i(>U’iiiial of A 10-nitric aciil in equillbrinni with 
iiiii'ous acid and nitric oxi<le at- atiiiosjiheri-- pressure is cpiiTC 
'U!inil(‘, and tlu‘ chloride ion lias no cfiect on it. fne mean value 
of iliis jKitential is 0'-t73:) volt, inoasured agahiA a A lU-calonicI 
electrode at l!5’17 ^U UA''. 

Potential of the Lithium Electrode. GiLBimT N. Lmvis ami 
FiirnvRiCK G. Ivfaes {J. Amur. Chem. AAc., 1913, 35, 340 
The jjoloniial of the lithium electrode inis been determined .)} a 
modiiicatioii of tlio inctbod einploved in the case of jhe sodium and 
potassium clectro.les (A., 101", ii.'UlAT ; lOll!. ii, OAj). The results 
simw that-, tlie ]>oteutial of lithium in a A'-folutiou ol luhiuin loiih 
it Afi- IS 3-30-14 volts against the normal calomel electrode lakeii 
Tills value i.s the sum of (1) :2-3:>4-2 volt?, the potential 
liihiiiiii ■ italgani (cuntaiiimg U-03u0"i hi) against an aipuons 



ii. 4>G8 


ABSTRACrs OF CHEMICAL PAPERS. 


solution contaiiiiii" lithium ions iu 'Concentration, and > 

volt, the difference of potential between lithium and 0 
lithium amalgam in a solution of lithium iodide in propylamine. 

The tempcratnre-coeflicioiit of the latter E.M.F. is 0 00032‘2 Yf>li 
per degree, and hence the heat of solution of 1 gram-atom of liiliiinn 
in 0 0350% lithium amalgam is —19,605 cal. K. 0. 

An Apparatus and a Method for the Determination of the 
Velocity of the Chemical Reactions which tike place on 
E.ectrodes during the Passage of a Currant. !jav[|) 
RKiCHiNSTEtN {Etiisch. Kltkiroclievi., 1913, 19, 384 — 38i)),- Tj,,, 
apparatus used in the investigation consists of a multiple roialiug 
commutator,, by means of whicli the primary and secondary cuiTtuits 
can be made and broken at deliiutely known intervals of time. 
Tile author deduces expressions which give the velocity constmms 
for reactions of the first and second order. They have the foi in^: 
/rg = (m„- w),- mi and V — {m,;,- m)~', mjm- respectively, where /.•, 
is tlie constant of tlie vtdocity of decomposition (for example, in 
the decomposition of the plutimiin liydrogen alloy with the lonna. 
tiou of molecular hydrogen), is proportional to the rjuaiitity of 
copper deposited in u copper couloiubmeter in the secondary circuit, 
7/2 to a similar value in the primary circuit, f represents the time 
from the cornmenceimml of the experiment at whicli ilie values 
nt^ and m were ohtaine«), and I’ is the volume ocniipiod hv iht 
reading substance on the electrode. The method is used f'-r ilutiT 
iiiiiiing tlie velocity of evoluti"n of oxygen from <i phitirn.i'), 
electrode. The result.' .ire ri‘g;irded -is orienting only. J, p, >, 

Electromotive B'uvee Produced by the Flow of Solutions of 
Electrolytes through Capillary Tubes. I.oLts Ujuiv 
rend., Il)l3, 156, l-hi’' — K>7o) — An e\t(•n^ion of tlie measuu-iueiirs 
01 tfie r. .M .F. produce-! by the flow of electrolytic solutioius threucii 
capillary Uilx-s (i-i;inpafe A., 1912. ii, 022) to solutions of p<jta.«siii!!i 
V lilori-le, niirat**, suljdmte, aii-l hydroxi-le, and liv«lrochloric aii-i 
.s;il[>liuric aci'ls of viryiug concent ration.s. By drtcrniiidr.L’ iht 
vi.scositv an-l eoii-luctiviiy of liie solutions, tlie author lia? aho 
calculale-1 the j'oletilial •iifference at the [>oint- of contact d the 
glass and tlic (di-cirolvte. Tlie values of tliis {lotenlial diilcrcta e in 
tlie case of pota.s.'ium niir-ue steadily decrease as the conccntrniion 
increases, sliowiiig ii-* niinimuni up to a concentration of 1 i^r.ur,- 
molecule per litre. Ff-r dilute solutions, the potential dilleroncf 
at the point of contact i,- much less for jiotas-umn si!l.< fliun for 
copper salts i/oc. r-'Fi. H. 

New Proceasea for the Production of Electricity which 
Expl-iin S-nue Bioelectrical Phenomena. IvKisnAim Ib.uTSEr. 
{Z'lUrh. JFel:!ru':J,ern., I'.do. 19, .'tl'.l — — Tlio vaiious tiifoiie.- 
whicli have bet-u propoundc-l to exjdain the origin of the poteiiua; 
(Uflerencc oc-’urriiig at nieiiihranes are discussed (conijiarc n 
A., 1'9‘i. li. l.d.ll; Walden, A.. 1893, ii, *2U3p Kxijeiiiii'-iiF are 
de.sciii..:-l wlni li imitate the processes on living momiirane- 
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(A., 1912, 11 663) has shown that the biological potential differences 
3 je, reversible for cations ol different kinds, and the author shows 
that this can be iimtated by nieaiis of substances which are insoluble 
jn water, but winch possess acidic properties, for example, salicvl- 
aldehy<J6 saturated with salicylic acid. The pliysical character of 
the pheuomcnon can be explained by tlie Nernst hypothesis for 
the potential difference between two immiscible [)liase 3 and from 
the experimental data funiislmd by such mixtures, for eiample the 
potential difference of dimethylaniline and salicvlaldeiivde mixtures 
which show reversibility for ions of similar charge'! In this particular 
case the explanation is as follows: It is as.mmed tliat in the regions 
c-n both sides of the dividing layer, a double decomposition occurs 
hetween the various electrolytes, and from differemces of solubility 
of the two changed products iii tlie different layers, a diffusion 
occurs which causes an iiicrea.-:.-! in Hiy concentration of the ions, 
and it is in resport of those that the re.vcrsibilitv occurs. From the 
Xei-nst theory the division layer behaves as 'an electrode, In 
accordance with the foregoing a formula is deduced lor the salicyl- 
aldehyde potential differences which agrees well with the experi- 
mental data. F. S. 


A New Kind of Electromotive Force and Some Possible 
Applications to Physico-chemical Problems. Kki.sjiaiid Bkutner 
{J. .iindi', Chom. Not’.. I'Jld, 35. M-ll — 3o2). — An account is given of 
certain galvanic cell.^ comj^jsod of insoluble organic liquids and 
aqueous solutions, .cmdi as: 

-.ih lO-KCI : .saiicylaMtdiyde ’ .V I j.^Od^Cl -r , 

\vliich has an JC.M U'OSo volt. The jmLassium oidoridc can he 
replaced by almost any othrr s-ilu'ule salt. These plicaomeiia can 
be o.xplainod by as.'?mniiig that iJu- K* conceui ration of the salicyl- 
sildehvde is due to itie j)!v.'*’iU'G of salicylic acid, which reacts with 
the potassium chhmido wiili im-ni'nion of potassium salicylate and 
liydrnrliloric acid. It- is j-robahh' ihai owing to a difference in the 
solubility of these* ]u-!iducis in s:i]icyl.ildehyu6 ti'.ey are not equally 
distributed between the two phaso.s (saiicyl.oldehyde and water), 
ami the effect of tliis unequal disiribution i.s that the concentrations 
of K* in water and in ^alicylriMeliyde are nnt proportional. A 
tlieuiv has been evolved according to which the change of the 
])oteini,il difference witli the concentration must- become more like 
that at a lutdai electrode llio smaller tlic CDiicenlration. These 
comsidcrations have shown thai. besi<:les salieylaldehyde, other 
insoluble organic substances sl'.ow a similar change in the potential 
difference wuh tlie coiicenlraliou of the aqueous solution provided 
that (1) tlie siibslanee contains a strong acid, Cvapable of reacting 
wilii the salt of ilie aqueous s^dutiun: ami (dt the concentration of 
the salt produced by the reaction in the insoluble organic substance 
is fur greater Ilian the juitassiuni cbloridie coiiceulratioii. In the 
case of br^iizaldehvde, the elTecl of the concentration on tlie potential 
difference is less ]narke<l. since benzoic acid is a weaker acid than 
Salicylic. If benzyl alcohol is nsed. iio is observed, and 

''dth phene' dy a very small A’.J/.F. is found. 

VOL. OlV. li. 
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If, in place of the salicylaldehyde, aniline or toliiidiue is employe,) 
a change of potential is observed in the opposite direct, ion. 
water is slightly soluble in aniline, the compound Ph'KlIg'Ojj 
may be supposed to be formed, which would react with potassiun 
chloride, thus: Ph-NHa-OH + IvCl -Ph-KH^-OH KOH, the aniline 
behaving like a reversible CP electrode. In the case of tiio cell 
+ T/10-KC1 I toluidine | i\^/1000 KC1-, an E.^[.F. -0105 volt was 
observed, and similar 7i J/./’.’s were found with xylidine and 
methylauiline. 

All these cells are mere concentration cells, the E.M.F. heiin^ dug 
to the difference in coiiceutration of two solutions of the same salt 
In the case of cells composed of solulious of two different sails of 
equivalent coticentralion, the /'/..l/.F.'s j)roduced are nearly as lartr^ 
as those of cells with metal electrodes. * 

Several applications of these phenomena are discussed. E, G, 

New Electric Properties of a Semipermeable Membrane 
of Copper Ferrocyankie. KelviiakI) Delt.nek {J. rhi/dcal (.'hm 
1915, 17, 314 — 3G0. Compare Loeb and Beiitner, A., 1912, ii' 
GG3). — A precipitation membrane of copper ferroevauide behaves 
as an electrode, reversible for various univalent po.sitive ions, but 
unlike the vegetable membranes previously investigated, indiffcrjiit 
to bivalent- cations. 

The experiments described were made wiih an oj^cn tube of 
gelatin jelly, containing potassinin ferrocyanide. bat lied at one 
end in copper snlpliaio stdution, so that a mondnane was formed 
at the surface of the jelly. t>n connecting the copper sulpli,ue 
solution and the top of the jelly to calomel electrodes by poiassuim 
chloride solution, the jK'lential was from OTO to 013 volt. wiK-ix-ji;; 
the liquid j>olemiais in iho circuit couM hardly exceed O'Ul veil. 
The contact- F.M.F. of the ferrocyanide membrane aj)]icars to lie 
due lu the difference in )'Oiassiuin cumviitratiou on eiilior side of ir, 
On the one side is the I'Otussinm fi-rrocyaiiide, and on the othc-r, in 
the copper sulphate soliiiioti. is the poiassiuin sulphate geiienited 
by the formation and si«-ady increase in thickness of the iiK-iiibrane, 
\Vlien the diffusion awav of polas^ium sulphate is acctdcraled by 
stirring the copjicr sulphate solution, the F.M.F. rises tein)>orari]y. 

Univalent );osiiiVf ions must he able to diffu.-^e into the inemliraiie. 
which,, it 1.S suirg'-'Sted. consists of a comple.x compound ('f 
and potassium ferroevanide*. The K.M.F. <ibserved is ojij.o.dte in 
sign to that adven by tnetallic electrodes in conccutratiou ceils, dace 
these, are onlv seiisil Ive to anions 

The effects of varviiiir ilie cornposiiion arnl O'-iiccuiraiion of tue 
cdectrolytes hathino a ferrocyani'ie membrane are in arcoidaiice 
with the author's views. Ih J. C. 

CoDstitution of Certain Liquid Amalgams. Joi.i. 11, IIii-he; 
BUANO (J. Aintr. Sue.. 35, 501- 519). — 'I’lic fin imiia givcni 

by the aufhor for the K.M.F. of liqniil amalgam coiicentratioii lelh 

Atu^-r. hKctroekfni. 1913, 22. 319) has row been 

integrated exac’H’ bv the aid of the vapour jiressure law, and 
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applied to the amalgams of zinc, lead, tin, thallium, indium, and 

cudiniuni. 

Ill the case of zinc ainalgaijis, tiic re.sults of K.M.F. aiul vapour 
pressure deteriniiiations are lu good agreeitieui, and indicate that 
ihe zinc is not coirihincd tvitli the mercnry, but is associated in 
accordance with the equation liZii-Zn.-f 2100 joules. The 
equilibrium constant of this reaction and the' degree of dissociation 
at cUilerent dilutions are given and are shown to accord well with 
the measurements of K.M.F. and its temperaturo-coefficient. The 
iiaiue formula applies to the lead and tin an.alganis, but with a 
(lilferent constant, con'espoinliiig wiih a much greater de^^rce of 
association, i he tiiulliinii amaJgaia.s give results corresponding with 
tlie formula for cases in wliicii comliiiiatioii occurs. Indications 
liavo been obtainetl of the compound Tlll2.> wliich in the more 
concentrated amalgams soems to Ijre.ik up into a sinijiler compound, 
probably TUig^>. Indium aiiiuigams appear to contain Iiildg^, 
which is convertcul into a i-ijupk-r compouml in tiie more coin 
centrated amalgams, (’admiiim amali'anis seem to contain both 
free cadmium and tlie compouiid Cdllg, in i-rojiorlions depending 
oil the law of mass uclioii ; in the most diluro amalgams, two-tliirds 
of the cadmium is ]>roseiit in the combined state. 

The validity of the innrl.imental formula is discussed, and it is 
shown to Vie of considerahlc value for dclenuiiiiug the constitution 
of metallic solutions and fi-r investigating the uuknowu factors 
which influence tlie vaiionr pressure of .solutions. E. G. 


The Spontaneous Charging of Photo electric Cells in the 
Dark and the Nature of the Active Rays of Potassium, 
TimmiNO {I’hjisikiil. /•'{(■•■h.. Ihkh 14. tor, iO'ii).— K.vperiuieuU nre 
described which show lhat liie aciuireuieiit of a negative charge by 
the potassium *'f a {)hiji<>-ek-cii'ic cell wii'"'!! lius i? kejtt- in the dark 
is nut duo to tlio cinisdon of j^osiiivt-ly ciutr^ed particles, but is 
simplv a Volta ell.-cl. Ti:o i-aa-dum cel! like a galvanic 

cdemeiit with an h.M.t'. <'i ain’Ut 2'^ voit.', aud with an intoinal 
resistance of the oiah.’r oi bd- ohms, ine magnitude of this 
resistance alTords a me.'isiii'c of tnc ioni.saiioii wiiicii results fioin 
the pota.'^sium radiation. bl- D. 

A Special Type of PolarieatioD in Connexion with Self- 
induction in Concentration Cedis. .Iohasnks.j. \an kAAJi (C//wi, 
ll'e^/ddu-/, I'.'l:). 10. hi:'.. Con.patc van Deventer, this vnl., 

h, llj. — A llu’orclical paper. In wh.icii tile author cUsctisscs the 
muse of a special tvpo of jKihiris.siivn tmly oh.^erved with zinc aud 
allied metals. T1 k>‘ name - pohiri-uion due to impotence 
posed for the plienomenon. 


Polarisation Through Impotence. CiiAiu.i> M vA^' D!:vK^l■EU 
70. Compare piecedu-.g ali-tmct.). 
ml a sutTgestion of the title, 
:is better de.'crihiug the 

plieuomen ’ tlian lhat given hv van Laar. b- V. 

:U— 2 


{Cheiii. HVf.Wm/. IDI;?. 10, :h)h- 
- -A criticism of van Tuiar s juii'cr. 
iVitciuial anomaly through impotence, 
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Hydrolysis of Salts of Strong Acids. Johannes J. van 1.,^^ 
[Chfhi. Wi’.r.kb/a'I, I'JIJ, 10, J34 — 3l5). — X theoreliuKl pajiei 
gating the influence of possible hydrolysis in very dilute salt 
solutions on the IC.M.F. of a concentration cell. The author ecu. 
siders that even for great dilution with salts of strong acids tlie 
inlluence of liydrolysis is a uegUgible factor. A. J. \V 

Electrolysis of Crystalline Compounds. I, Silver Iodide 
Gu'SKinu: Ihii'Nt and (i. Scauca {Alti li. Accad. Linen, 11)13. [vj, 22 
i, 433 — 413). — The authors iinniersed two silver electrodes in t’usi;i(] 
silver iodide, and after solidification passed a current between 
The anode dissolved, and silver was deposited on the cathode. 
deposited silver tended to form threads poiutiag towards the anode 
and unless weak currents (U'l ampere) were passed, it was difficiih 
to avoid their becoming connected. lu quantitative experinionts 
at 160^, 200°, 250°, 300°, and 400°, Faraday's laws were veritied, 
Tt' silver iodide possesses a metallic as well as an electrolytic con- 
ductivity (as has been suggested), it must constitute only a vf-rv 
nunute fraction of the total conductivity. 31. V. In. ’ 

The Electrolytic Reg'T'neration of Chromic Acid from 
Solations of Cbrumium cSulpbate. Paul Askknasv and A IlfvAi 
{Zeitfich. FJ>-htiOihfni., 19 , 3 1 4 - 3d2).'~-'riu5 jiupcr deal> \vi(ii ijig 
regeneraiiou of chromic acid from clu-omium sulphate by anodic 
oxidation in cells witbout diapiiragius. The os'idalion occurs roaililv 
on lead anodes with excellent cunvut cllicieiiey; tlic object of ili’t 
investigation is to define tiie cathode conditions, so that only 
minimum of reduction shall occur llierc, and so make it jiossi'ule 
to work without a diaphragm. The experiments wore made with a 
solution conlaitiini: i’rams v\ clin.iiiiic acid in 51)0 c-c, of sohui('ii 
and so much sul}muric acirl as oorrosjiouds with ati excess of lu'., 
when (ill the chromic aci'l iias been conver'ed into chromic suipliUf, 
This ('iirr('S]'onds Iti the solution which is tochnieallv einplovoil for 
the rc-jeneratifn of chromic aei-l. It is shmvn that at, tlic 
liienrcii.enl of llie rcL'cneralinn, that when the eoticoiUration of 
e]u‘Oinic acid i-? small, it is. better to use low current densities at 
the cathode, ainl to iiu-rease the current density as the coiu-emnnior, 
of chromic aci'l incivascs. Tcmjierature has little iunucnce on tre 
process. T)ie a-.l'iili'ni of ma<:iH‘sium sulpliat<* prevmit.s rediicii'')'; 
at the cathode when dilute solutions and low cuvrcnl 'Imisiue? fir-' 
emploved, but if there is onlv a small percentage of (dun.-iiin- ;a'M 
jiresent it li;is tlie oppiC'.-^itc eiloet, ainl if h'.gh current densiiit"- are 
used it h:is no elTecl. Tlie inlluence of cliruiiiium sulj'liaU' is tr 
ju'eveut redurtiou witli l-otli liigli and h^w current den'^ilic? cxce;': 
in solutions wliicli contain very little clironiic acid. The ad'iih''!: 
of sf-'-dium and jiolassiuin sulphates is willmnt inllutuice on vy 
reaetion. J dilution is favouratile to tiie fexidatiou under ail ciren;;- 
stano'-s, but moro especiallv witli higli current densities and m ti? 
jires'-iice of magnesium sulpliate wlien low current densiti'.'S n? 
einplt)ved. A liigh concentration of sulphuric arid has a sVi.'1'.ta’ 
favtiurable action. Tlie following coiniilions arc found to hi' unst 
successful for the technical regeneration of cliromic aci'l. The con- 



GENERAL AND PHYSICAL CHEMISTRY. ii 47-; 

oontratioii of chromic acid must not exceed 100 orarns per litre the 
,atll 0 de current density sliould he ahove 200 aniperes nor so deci' 
iiiPlre, under which conditions tlie addition of other salts 1, iconics 
unnecessary. Should other conditions he chosen, ihe ad.liiioii of 
ollicr salts must be made cautiously, as, although they alhny a hi.di 
concentration of chromic acid to he ohi.ained° with' .mod current 
elliciency, the current efficiency is very poor when Sidy a small 
fonceiitratioii of clironiic acid is |iresent. A roinpk-tc 'list of the 
literature on the electrolytic de]iOiitiou of cliromiuin metal is 
appended to the paper. 

Coefficient of Magnetisation of Water and Oxygen. Auhl'.sie 
PICCAIU) (Arch. Sci. ph/t. nul., 1313, |iv]. 35. 2hli-' 23 1 tail.s 
are given of the methods adopted for the determination of the 
slrciigtli of the field employe'l m |h.e innaiietisation e.sperinients 
which were made according to Quincke's 'iiicnisciis nicthod. No 
results are cominunicaterl in the pre.sent paper. II. yi. D. 

Magnetic Induction in Ferric Oxide at Varioius Tempera- 
tures and in Different States and the Possible Chemical 
Changes Indicated by the Obserratione. Cf.oiice K, Ai.t.i.v and 
Jons liitoivs (/Voc. Jtoi/. So‘-. l-Alm.. llil.t. 33. 02— 3 1 - The 
magnetic properties of .irtiilcial and naiural ferric oxide have lieen 
examined with special reference to the iiilluence of temperature. 
It was found that both jiure artificial ferric o.xide and impure 
hicmatite become magnetic when heated in air in a magnetic field. 
On cooling from about 1000'' both substance-s were found to have 
become more or less periiianeiitlv magnetised. The effect is 
attributed to the formation of ferrcso-ferric oxide. 

When the pure oxide was hcMtcii in livdrogen, the temperature 
at- which the substance acquired magnetic )■■ropcrtics was higher 
(3(10‘'hl, hut this temperature was innch more sharply defined than 
wiien the. oxide was Iicatcd in air. The curves which show the 
dependence of the m.'ignelic effcci on the tcinpicraUire in the case 
of the oxide heated in livdrogen have maxima at -Ido", 573°, and 
7.30°. .and these are supposed to indicate the optimum temperatures 
for the v.arions stages in tlic rciiuclion 01 the ferric oxide. 

H. M. D. 

Magnetic Researches. VII. Paramagnetism at Low Tem- 
peratures. 11. K.iMKiiLiNcii (ixXKs and 13. Onr'n-iRiins (/Vfic. A. 
.{hnl. H'clcnsc/,. Amst.,r.l„m. II'IS 15, t"'.5— t'Tl. rompafc A.. U)'2, 
il, '328, 42,5, 11,33). — The variation of the 111.1 giietic susceptibility of 
crystallised mang.nioiis sulfiliate {MnStI,.4lh.Ol with temperature 
IS found to be in accordance with (’line s law' between 0" anti about 
-200°. At liquid livdri'L'Cli tcinperatiircs deviations orclir. The 
anhydrous salt, bcliavos diflcrcntlv, in tbat tbe viliio of \(3 - A) 
rem'ailis constant .hnvn to -I’lO'- if A=2i. As in I'lC c.a.se of 
fciToii sul]ih,ate, tlic ]irescncc of water ol crvs'allisatioii causes A to 
become f .-.ual to zeren F(>r bolb. niingaiions aiiil ferrous siilpliales, 
the iriuT' of magnetons in the crystalline and anhydrous salts 



;i 4'74 abstracts of chemical papers. 

is the same, and in bol.h cases tl.e luunber is one less than that 
which appears to be characteristic of the dissolved salt. 

£T™™.''..“wn “lliV hl-w" ‘raP".'!""; .'-1 

•‘V B?tiveen ihl tl^ ah.s. and WP abs. the relationship het«P„ 
the si,;-eihibil.tv of liliuid oxype.i and tl.c absolute te.npemU.Pe 
tlie siistepiioii ,.(T i-Tn -.constant. Since, gaseous oxvaii 

can '^^1'*'*' tp4pera<ures above that of the room, it ivoul,] 

jsioSh!;:. “cE? <» «, 

- 180° and 0°. 

Thermometry. -Iorn 11- Costk (./. CMsai. 32, 

34 ^_ 3 . 15 V-A discussion of the errors alTectuig ineroury 

tliormoiuoter. 

Isotherms of Monatomic Substances and of their Binary 
Mixtures XIV. Calculation of Some Thermal Quantuiea 
Mixtures, vs. i- O nxes and C. -A. ' KoMMiius 

for Argon. H. K.\«' w in'." .|-,o 

H'roe K ihii llh(vM..rt. .Iw.s'pntrai l.'l... to, , ■ I u 

A 91' ii OOIA.-I'roni the coeflicienis of the empirical eqiuuici, 
'oi’st i e‘'fi argon, the authors have caleulalc.l ho va ues c, » 
4u.n er of tl.er,riodvnamic q, . amities. These are utilised hr a coir.. 

4 he hehaviour of argon will, that ot impeutam., ;u,d it 
irsir^that in several respects Ihere is a close -"‘1-tv^u. .1. 
behaviour. 

Thermal Conductivity, Siiecific 

the values of A;t 4,t 4 . 41.:;.^ ^ 
; .n' dhiding values ealeut 
lUis of the kinetic tiiemy. Tim <-°"'!-°nson is no d 

siderable numher of g ol varying degim. ^ 

, 1 1 .fx ■i-< ii’il 58 al«) s-iiown t'. !.’>••• 

ir. xho ].o!y:r.i.niir ''i' ^ 

e,|„.eiallv at low i eoin.-nil ures. , 1 , , f, 

lieierenee niav be made to the fahuhoed datl f. 
ron.bielivities, which l.ave been n.easured td " , am 
rii -i^-r2' 


••1 ft'i 
fi'T C'.'!:' 

idiiir 


■ t’: 


H, M b. 


Expansion of Vapours and thmr Speeifle Heats Applic"* 

«rKogines^^^Asros.,,n;-oU. 

heats of vapours at eonsiat.l nressui;- ami volume IS d. ,0 0 .. 
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formula involves a knowledge of {a) the compressibility of the 
vapour at the temperatures under consideration; [h) the in-essure of 
the saturated vapour and its \piriatiou witli temprralure • and 
(c) tho latent lieat of vaporisation and the spocillc heat of the 
liquid, and the variation of these with tlic temperature. 

From the available experimental observationR, the requisite data 
have been deduced for water, ethyl ether, and benzene, anrl these 
are applied in the calculation of llie specific heats and the specific 
heat ratio for the saturated vapours. For water, results arc 
recorded for tomjieratures between 8(p and 160- for benzene 
between 40° and 120°; and for ethyl ether, between 0^ and 60°. In 
the case of benzene ami ether, the ratio of the specific heats increases 
with the temperature according to a linear formula, hut for water 
vapour, the relationship is more complex, and may he repre- 
sented by the equation: y-F.^TS- 0-034/? where 

Similar calculations have been made for the unsaturated vapours, 
and the variation of the specihe lieat ratio with the pressure of the 
vapour has also been examined. 

In the final section, the calculated numl>ers are considered with 
reference to the efliciency of steam ami ether vapour engines, and 
also to tho influence of superheating on the efficiency. H. M, D. 

Concentrated Solutions. II. Kmile Hauo [Ann. Chim. Plm., 
FJ13, L^dii], 29 . 124 — ]4;S. Compare A,, 1912, ii, 1147).— The 
relation between the composition and ireezins point of concentrated 
solutions has been further examined, and formula; deduced which 
are applicable to binary mixtures which absorb or evolve heat when 
the cemponeuts are mixed together. To test the foriiiuhe, experi- 
ineriis have been made with mixtures of cyc/ohexane and ethylene 
bromide, r//c/ohoxane and acciio acid, and benzene and carbon 
tetrachloride. For each of these pairs, the freezing-point curves 
and the heat changes which occur when the components are mixed 
in varying proportions have been determined, and it is found that 
the derived formula; are in fair agreement with the observed freezing 
points for the different mixtures. 

From the freezing-point diaerams, it is seen tliat cve/ohexane and 
etnylene bromide show a eutectic at —25°, corresponding with 
about 8-5 mols. % of cve/ohexane. Tlie behaviour of cycfoliexane 
and acetic acid is similar, a eutectic being obtained at — 2'5° and 
about 95 ninls. % of ryc/ohexane. The cyc^rdiexane curve is in 
this case characterised bv a verv stroiislv marked inflexion. The 
diagram for benzene and carbon tetrachloride shows that the curves 
for the pure substances are intercepted by a curve corresponding 
with the compound C.-TJp.CCl,, which melts at about —34°. 

^ H. M. D. 


Le^ent Heat of Evaporation of Aqueous Salt Solutions. 
hloBKKT <7 IvVNXox [Pfor. Soc. Londou^ 1913. 25, ISO — 191). 

— Tiio h- absorbed in tho vaporisation of steam has been measured 
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for a number of saturated aqueous solutions of salts, and also for 
a number of unsaturated solutions of varying concentration. 
measured quantity of heat was supplied to the boiling solution 
contained in a calorimeter by means of a small electric lamp, 
calorimeter was placed inside a double-walled vessel surrounded by 
a solution boiling at the same temperature as the solution under 
examination. The steam from the inner vessel escaped thronoh a 
tube into a detachable condenser, tlie weight of which couhl be 
determined at suitable intervals. 

The latent heats tlius obtained for various saturated solutions 
were as follows, the numbers in brackets representitig the respective 
boiling points of the solutions: Sodium nitrate (1210°), 459. 
potassium nitrate (116 8°), 421; sodium chloride (1100°), 50;^- 
potassium chloride (109'0°), 403; potassium chromate (106'8°)' 
505; potassium dichromate (101‘S°), -ISO. The differences bcivepn 
these numbers and the corresponding latent heat values for pure 
water represent the heats of solution of tlie various salts, For tlie 
sodium and potassium salts of the same acid it appears that the 
heat of solution is proportional to the cojiccntration of tlie saturatei] 
solution when this is expressed as grams of salt per gram of water, 

From the experiments with unsaturatctl solutions of sodinin 
nitrate and potassium nitrate, it is found that the latent lieat i? 
approximately constant for all concentrations until saturation i? 
attained. Ii. JI. 1). 

The Vapour Pressures of Liquid Tin Amalgams of Low 
Mercury Content. .\nui.F Sinvmns and Hkumann <ikh\;k (AVr 
1913, 46 , 123S~1 2-lC). — In previous investigations (comjjare A,, 
1910, ii, Sol) Sieverls and his co-workers have found that diatomic 
gases dissolve in solid and liquid metals in a rpiantity \y 1 u(’ 1 i is 
directly proportional lo the square root of the gas pressure, which 
behaviour can be explaincil ou the assumpihm that cacii i:as 
molecule, when dissolved, dissociates into the two iiioms. For 
monatomic gases >iu-ii a behaviour is improhalile ; the ameuni 
dissolved shouM be directly proportional to the lu'cssure anil in 
accordance with ITeiirv's law. Att-empls to show that tins i? the 
case were unsuccessful in the case of helium and argon (A., lOlil, 
ii, 1052), owing to their insolubility, consequeullv the antliors have 
determined tlie solnhililv of mercurv va])our, whicli is known to 
be inonatoijiic, in liquid tin. The inetho<l consisted in the chnov- 
mination of the vapour pressnri* of dilute amabjanis, a si'cci'*! 
apparatus beinir dosiened for the juirj.ose, in \vhi<h tli<' 
pressure of llie amah_oiiii was lialance.l ai.Miust tin- hv<lrft>i irir 
pressure of a column of nioiten tin. 

The aniaiffains usd contained iV.8 S'", of m«-rcurv. and (in- 
pressures for tmiqji-ratnres bfUwoen o"ii- ;ind o'tbi • vari'd Kna-ow 
2 and 70 mrn. of nicrcnrv. For this ranee the vajuair jiri-ssiirc wr;? 
found to be a])prox-iiiiatelv {iroportirnial (o tin* coiua-niraticii. m 
accoriiance with lleiirv’'^ law. The saiiin was found to lud'! 
the ternperatnros of and .o2’^' for 2 and 1*)",'. am;ilL’''!iiw. tii? 

jiressurcs varyit.^ froi,] 173 to niin. f)f mercurv. T. >. T. 
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Tbermfil Investigations in a Vacuum. \V. Heike (Initrn 
AffMlHogra/Jne, 4, ll:!_15l). -A .cv f„i„, of porcelain 

vessel is described ior iiieltiiig metals, sulphides, or arsenides out 
of contact with air. The vessel consists of a narrow cylinder with 
elongated neck. The closed end is so sliaped as to form a tube, 
projecting into the inte.ior of the vessel, and serving as a proteclinv 
slieath for the tlienno-couple. After lilliug with I'nclal, the vcssot 
is enliausted and sealed by heating the slightly constricted neck 
ill an oxygen blowpipe and twisting while ’soft. The porcelain 
tube is heated in a vertical electric tube furnace. Good cooling 
curves arc readily obtained, even with sulphides aud other mi.xture's 
wliiclt undergo more or less deconipo.sition when melted in aii open 
vessel. C, H. D. 

Simple Inexpensive Calorimeter for Determining the Heat 
of Solution and of Neutralisation. liusnsT A.mu loo.v arnl 11. A. 
Noyes {J. Vhy^icul ('l/itin., Itfld. 17, 'itb — 'J.'il}, — I'iie appiratus 
consists of a wide-iiiouthe'l Dewar bnlb of ab.out 450 c.c. cajiacity, 
closed by a rubber .stojijier, carrying a IJeckmann tbennoiiicter, anti 
a glass tube bearing for a rotatory glass stirrer. The rise in tem- 
perature in -100 c.c. of water ilue to the stirring was less than 0’001° 
per minute, and the fall in temperature due to lieut leakage 0’01° 
per minute for 9’^ dillereiite between internal and external tem- 
peratures. The calorimeter was designed ior students’ use only. 

E, j. c: 

Thermodynamic Inve.stigations on Copper Sulphate, A. 
SiGOEP [X-.itsch. EUktrode.in., I'.il.'l, 19, :) ll)--iU4). — The paper doiils 
with the equilibriuni fit the dissociation of nioiiohydrated copper 
sulpbate, CuSO,,l 1 .0 t t'u>0.i - lip. The various rpiautitics neces- 
sarv for the (alcubuimis are redctcrnducil in the course of the 
work. The heat of hvriraiioii i.s found to be G59'J cals, (mean) at 
which agrees lietter with the Kdiottky (A., ItlOS, ii, 1016) value 
of (isOO than with Tlu'insvii s value ChaO.’ The dissociation tension 
w.'is also detennined at tejiipera.iiires iroui 09- to llrT^, and the 
Inllowino- values foun 1 : 119 , iVd mm.; ll'Ti:-. ITO mm,: ISO'D^, 
SSll mm.: IST-t”^, 5:.io min.: and 147 '-b'. an'l mm. Using these 
data, the affinity is calcidaied. and the various factors controlled 
by calculations btised on riio A’criist tbcrmodynaitdc tlieoiv. Agice- 
meiit is found to be good, itini to eotK'rni le.c ICern.st tiieorv fully. 

Thermochamical Study of LtuiitI Nitrate and its Hydrates. 
llniiKiiT T,E (f,,,.-/..'. roc/.. luU, 156, 19IIT-I2li)!.-Ttie 

author has mcasuroil the heat ot solution of the four Imlrates of 
nranyl nitrate previously fh\«rrihe'l (tlits vol.. ii, •^1'^)* 
his Vcalues has calcMilatcrl the lioilin" poiut- of each of them. ^His 
results difler somewhat from those of IMnrhetcs (A., Ihl-. n, 

The thermocheinical values ohtainetl are in acconl 
phenomena of successive <lehv<lr;niou exliihueil hy the hvdjates. 

. ‘ W . Li . 
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Holm ' a„’th„r is tbal at wliich the .uh- 

temperatiiro ' in air at ordinary pressure. Ih, 

stance takes lire- sp vertical Hersus furnace; a porcelain 

apparatus used con. e ”ier U.e end of the porcelain tube i„ the 

centreof rtie hi . , Produced ,nrrow porcelain tube 

[Guilin, above the cr^il^ Si, 
tSl drop avopon 1^^ 

t°evTlie",^i.d of a knife. The cKperinieiits were made at intervals 

of 10^ rise in teinperature. , , iuveslig<ated were lirpiils 

The greater majorily nl™liol, benr.ene, etc.; 

for example, I''’*''" ’ ' '. j „n, ’and livdrogeii, and tlie soliJs, 

*^Sufr ;n.e souas igmte at t,. ,0.^. 

and theoretical point of view 

T... 4. _ fc,. Aro-nn Kmii.p. M.i'nirAS, H. K.\.iu;e. 

CimMMit,x(fV,,c. K. Ak.i .Innhr. 

<„-o 0(r>l - l’*>r tMiipfViUatis bftwpfMi -lirVoH und 

its saturated ‘'i’ is'crcaler than that for any otliei 

sloped the ’‘'“b' ' ,' '',1'. , a ^vith the cxceidion of xeumi. On the 

substance yet invehu. remains rectilinear up to the critical, 

assumption tli.it the 1 i.im j | eCtioat density. The 

the t.boveec,..,ituin v. jr,,,, „ 

va^e Prov-- ;: ^„rcfore a,., war that the above 

isotherms vas t o . . „ci,.hl.nurhnod of the mlical nonil. 

irisv-b,;! o,,.*.;.. .... 

.. o. '•ir'wrh, 

for ethyl ether, ampentaiie, o.\>- . dill.-rcnt suhstaneps deviate 

h> 1.; rdded to .he divergenee « 

critical temperatures. 

Method of Determining Vapour Denuhiee at High Tempera 
meinou u of Quartz Manometer. I.i.' iur a 

tures and a ^ew F"-‘" 33 . The Ic?™' 

G.mos ; „;,r measurements ... ivh.t 

teinperatii.e ........... Im m I ,bp,i,. 

niiartz or u'hos inanome, is .ir . ^ ,,,.1, ,„,d„.r tem.ierat.irce 'i 

that ,ieterMii..anons niay be , .i , tube to d' 

the ma.M bulk o. tne vapour ,s h . t d „,,.u,..ute’v to a 

desired bm.Iwri|nro ,„n„„,„eter eemirleo;' 

ImirXmt 1'- b, capactv. wbieh ,s blown on the enl C « 
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tube 3 iTiru, in diameter and is flattened at one end //o as to 
form a flexible quartz membrane, about O'l miii. in thiekuess. The 
deformation of the nicnil/rane is roeorded by an optical aiTanqoment, 
and by adjustment of tlie [iressure in an outer tube, into which 
the manometer tube is filteil, the deiomiation is reiluccd to zero. 
tVhe/i suitable precautions are taken, this null it/ethod of measuring 
pressures is fountl to give accurate results. From ;i series of pressure 
readings at tem])eratiires ranging from 437" to 91d'-, with a wciglicd 
nusiitily of mercury in tile apparatus, values were ohtained for the 
vapour density of mercury varying from 99'.5 to lOl'd. It, M. D. 

The Density of Double Salts. Case of the Copper Am- 
moriium Chlorides. Kiioi'aiiii Cii.tovt.Ntr aud Geokoks L'kiuix 
(Fompo reitd., 1913, 156. 132U— lllkd). — A etudy of the molecular 
volumes of copper cbloride and cupric ammouiiini chloride, in tlie 
hvdrated and anliydroiis states, leads to the conclusion that the 
inolecular volume, like the other jihysical pro[ierties, obeys the. law 
of additivitv, ;ind therefore that the inolecular volume ui a double 
salt is usually equal lo tlie ehiu of the molecular volumes of its 
coiiBlituents. The authors consider that this double chloride can 
exist as a comj/oiini! in the anhydrous form, allliough its heat of 
ionn,ation, as calculated for this state, is practically zero. W. G. 


The Atomic Constants and the Properties of Substances. 
IlumAitn IJ. Kleeman i/Voc. Cuiidc I'Idl. .'m'., 19i:>, 17, I'a-ll!)'.— 
It is sliowu by reference to the <laia for about twenty organic 
subst, Slices that the molecnbir volume at the critical point can be 
satisfactorily represented bv means of the e.xpressioii 
in which denotes the appaiout volume of an atom relative to 
that of a livdrogen /itoni. 

It has been sbown in a ijrevious paper tliat the attraction constant 
of an atom is apin-o.xim /telv proiioidioual to the square root of 
the atomic weight i-/.l. A comparison is now made cl tlie values 
of C, and C',., witli s m tor eight dilicrcnt eleineiiis. ^ Considerable 
divergences are found in botli cases, hydrogen exluhiliug tiie largest 


The fornml.a. '/’...ip-oOixr,)" (Sr,i' ' is emploved at the calcu- 
huion of Ihc critical temperaiurcs of a mimoer ot substances, and 
tl.e v.alues compered with experiment. Assoeiatio/i o liquid 
molectdes lend.s to raise tlie critical temperature, and to cause 
deviations from tlie calcubted value. 


The Elastic Limit of Alloyu A. IVuiTiinN (‘'‘'-f'- 
156 l"37-l'MOV-TI,e autimr has studied the elastic limit of 
alloy's o‘f three types, using Fremoufs melhoo. 

(leformntiun in pyr:nnid;il specinien? on coninie^MOii.^ 

alloys fornied from a sinyle, elieniically liomo^^eneous, ^ s. ^ 

the limit of elasiioitv, which is a vecioiia 

heoomes scalar for the mass, since the lar-o number ot 21 au.h pr^s t 
nil the , ossiNe orientations. The same holds 
from a ....irle chemkMlly heteropeneo-.m son 
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additional complication, namely, that the elastic limit is not reached 
at the same time in all points of the gram, n the case of a compkr 
of two phases presenting two constituents, one constituent ,s 
deformed^ first alone, and it is impossible to dchne by any sinji,, 
number the elastic limit, since it extends between limits wind, 
depend both on the mechanical anisotropy of the grams and il,e 
chemical heterogeneity of the alloy. • h. 

The Influence of Chemical Constitution on Intevfadal 
Tension. Wn.m.ui H. Ih'imv (froc. «oy. .Soc, 19U, d. 88, 
OAO 313 \ means of a method involving the detcnmnaliou 
the weigllt of the drops winch arc delivered by capillary tubes of 
known diameter, the author has iiicasiired the work wind, ,s 
expended in the formation of unit area ol interface by the molecular 
forces which operate between two immiscible liquids, !• rom c.vpon. 
ineiils in wiiich a large number of liquids were examined iii coin- 
bination with water,°it has been foimd that tlie work done l,v 
the molecular forces varies very coiisidcralily with the cheunral 
nature of the second liquid at wliicli the inter ace 'S orined. 

For a number of saturated substances, the value of the mterlacid 
tension was found to vary from --'O'S to -.’l-o. 1 he introduction oi 

an ethvlene linking raises the value to a considered, lo extent, I c 
numbers for octane and oidylene beiiii; -0 o aiid ou nspii udj 
For benzene the value is 3d-J. Tl.c mlroduetioii of a hydronl 
vroup into a ring compound increases the value by about 20 mwi, 
but L increase 'is onlv about halt as large in the case of a paraffin 
hvLocarboii, The presence of the carbonyl group has a mmiar 
influence on tlie value of the iiilerfacial leiisimi. 

In ceiieral, the interlacial tension increases with tlie <■ bcimc.,, 
reactivitv of the second liquid, llie greatest values being ohtamed 
in the case of acids, ah-oliols, and esters. Ihis wmiitd see,,, to .slusv 
that the chief modifying faelm in al mtoriaoes is the ‘b'velonuu!,. 
of a contact dillerenoe of potential due to polarisation ^oi 
inolociiles. 

Tbo Tension of Composite Fluid Surfaces, II. 

H.riuiv il’ruc. Hu'i. •''(If-, d.'l-', .h 88. .il.i -•>... .. i ou.p.ne, p ' 

838) —The problem oi the spreading ol one ihiid ovei iln sur P.c. 
another is further eon.ddered will, special re.erence to the chan s, 

of tension wind, are produce, 1 b.y ''^"Vr",'be% 

on water. Tlie curves which are obtained bv plotting tin sarn, 
tension as a fniiclion of (he tliiekiiess o_t the d'’''')''"'’- "j', 
liquid consist m certain cases o. a serms o. sfra.gh. hncs anddr.e 
,are interpreted in terms of tin- author s themy, II. -'i. 

Law of Hydrodifl-uision of Mixtures f 
Sodium Chlorides and tho Dependency of the 
Diffimioii of th-.-e Mixtures on the Kelativo Ininal uo 
tions of the Components. V. S. 'I'lTcv (./. li’i" [ . ' " , 

11)1:’,, 45. yv„„. ran. hi - Shi.-.-flu, anllmr has mves 
iipplicabiliLy to the .'.ifTiiMoii oi n mixture of t\so rliHtrd. 



OENEKAL AND PliVSTCAL CHEMlSTIlY 


ii. 481 


a common ion of Kick's law (.1/,,;. c/icm., 180o 4 59) 

analogous to Ohm s law and to Fourier's law of thermal' con- 
ductivity. . 

The diffusion of aqueous mixtures of potassium and sodium 
chlorides is in good agreement witli Kick's law, especially wlieii llm 
jigusecl salts are measured m graiii-equi\mleiils. From this law it 
follows that, when an aqueous solution diffuses into water and the 
;vhole column of liquid is divided at any moment into eight equally 
deep horizontal layers, each pair of layers equidistant from the 
inidrile will contain together one-fourth of the total solute. This 
result is in very close accord witli the results of exjieriiiieiits on 
mixtures of the two above chlorides. 'p. H. P. 

Effect of Inteiionic Forces on the Osmotic Pressure of 
Electrolytes. yAMUKt. lI. .Mh.neu {PhU. d^/, 7 ., 19111, (vij. 25, 
742 — 'ol).— In a previous paper 1912, [vi], 23, 551) it has 

been shown that a completely dissociated mixture of ions possesses 
a finite viriah In applying this result to solutions, it follows tliat 
the osmotic pressure of the ions of an electrolyte differs from that 
of tlie undissociated molecules. By reference to the freezing-point 
data for dilute solutions of, a number of binary electrolytes, it is 
shown that the observed lowering of the freezing point can be 
satisfactorily accounted for on the assumption that the electrolytes 
are complpkdy ionised, and that the iutc-noiiic forces liave the effect 
of reducing the osmotic pres.^ure below the value ■which would 
correspond with the simple gas law. U. M. 1). 

Miscibility of Liquids at Pressures up to 3000 Atmo- 
spheres PuiIJl’l' IvUlNSl'.AMM .ili'l Jkv.X TlMMtK.MAXS (/V(W. K. Ahvl. 
WtUn^ch. AmMentnm, I9l:5, 15 . Iii2l — lo:>7).— An apparatus 
(loscril)ed which has been cmpioyod in experiments on the influence 
of pressure on the critic.al poluiiou temperature of binary mixtures 
up to pressures of about 3000 atmospheres, llie aiTaiigeiiicnt is 
such as to enable tlie ])henoirieuoii to bo inveitigated by direct 
visual observation of tlie change which occurs in the nature of the 
system at the toin])erature in question. 

The re^uUs obtained with the following pairs of liquids are 
reco ded in tables, in which the values of dtldp are indicated fur 
the different pre.‘<snre intervals — hexane and nitrooenzene, diu'uamyl 
and nilrobeiizeiie, Aniericau pefroleiim and nitrobenzene, evefo- 
hexane and aniline, water ami triethyiainiiie, water and methyl 
ethvl ketone. The beliaviour of these systems is quite in accordance 
witli theoretical jircdictions, and tiie lasi-mentioimd pair is of 
particular interest in that it rojmesenls a svstem in which the 
transition from a {>arllv miscible to a comidctely miscible condition 
can be actually effected' at constant temperature by a change in tlie 
pressure. “ 

Binjvy Mixtures and Concentrated Solutions. III. HiiEDKicu 
noi.EZArKK phy^ibil. 1913 . 83. 40-44).-Polemmal. 

: Ail aq’swer ihitierson (A., 1910, ii, 1071 and van Laar s (A., IJIU, 
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ii, 583) criticism of the awlhors paper (A., 1909, ii, 22). •. 

shown that I’attcrson’s objections rest mainly on a printer's: erioj. 
and fiuit t!ie densities of the mixtures were calculated in tlie usdJ 
manner, and not as is suggested in ratterson's pa])er. The liieoiv 
put forward hy van I.aar is shown to be opposed both to cxjieri 
mental facts aiul therniodvnamical considerations (see also nohi/;,]^] 
A., 1910, ii, 1S4). ' J. 

Binary Mixtures and Concentrated Solutions. IV. The 
Mixture Ethyl Ether-Chloroform. FtiiKOUicn Dolkz.vlik nui) 
A. ScifULZK fhifsHxil. ('hetn., 1913 , 83, 45 — 78 , (’nuitifiW) 

A., 1909, ii, 22; 1010, ii, 184, and preceding alisiract; also 
and Schulze, i\., 1913, ii, 108). — The aiuhors have studied tbe 
system eliiyl ether-chloroform from the point of view of jjjp 
Dolezalek theory of mixtures. It is shown that a complo.^ com- 
pound is formed by ether and cliloroi'orm, wiiicli is made uj) of one 
molecule of ether and one molecule of chloroform. Tlie coudiiions 
are such that the equilibrium C,I1.,,0 ••• CliClj . ' C4TT,„0,Cll('l, j- 
set up and obeys the law of mass action. Xalurally, the nhw-icrl 
constants of such a mixture couhl i»ot he c.ilt-ulated from tlie nvaa] 
mixture law?. The molecular couditiqn of the iidxluiv is deui- 
mined hy tiie authors at temperatures 2') lOo', au<! it i.-: siio’.v'i 
that with increasing lomperalurc the di.-s'u-iauon of ilic j/edvriii:;: 
coii\].>onnd increases impidly. Hy camimis cooling of an emii. 
molecular iniNture. it was possible to wolatc the. compound in {]];, 
solid state, and to sriow that ir. melted at 80-’, or do'-' ai.ov.M':- 
meltiiig jHdnt of ether, li- is also sliowu iliat on mixiuo uiiy-iiariu-; 
ether and ciiloroforin vaLour-:, a c'mtraiMion occur.s wlu('ii ar ‘n' 
and 1 kilo, per sq. ou, pre.->ure j'oim.' to tlic pros-m-e of U'dl me'. ; 
of the compound in the v.-iji'nir. 'I'lif vaj'uur-pros.^ure curvr.- o;' 
ether- cijlorof'irm mixluri-s are convex lo th.v concern ration axis, 
nevertheless (lie values can he calcul itod ovr the wlodo 
tration ra.nu'C hy iiioao-: fif Ihe law tiial- • Ttie partia.l vi 

e-ich couiooiienl of u mixi'n-e is equal t<t the sUura.li'm [.rcss/.vs' 
of the [uire compom-nt ituihipiied by the nud. -(ailar fr.aa’MM of lids 
comt'onriii ill I’M* liquid mixitire." The v.aj.nur prr>.urc curve 
approaciie.-s (hr >:iMiah! line curve with iurfo-i.ioq toniperatiuf, 

as it miNl >lo aci-.irdiiig t>> the tlrenj-y. for wiiii iaiaaaiu'tr.’ (cn:- 
ncralure (lie roiopomi'd di'''-ciates. and it I'vcnirn-s jn.i.-ntialiv a 
mixture of two su!'>iaU(M-s without actinii on otm aiiotlier. Thf 
heat devnlupi'd on mixiui^ cliloroform ami rtii.-r was im- ' surc-l, r.'i-i 
frf'in tto* v.dm-s ii wa-; c.ili-nlati d that (lie !a-at ..f I'nrn- u;- a ii 
ai)nnt cal. 'i’he li-aat rap'-’ieitv of the conipouud is c-iauf.hraiiiy 

creaicr than tliat fit its ctmn-'iients, <iuei* on luMtinq, a i'‘'n'idor'd\e 
por’um of the lo-:;? is n.-^’-d in 'iisioci.itiijo the cotup” ami. It is 
slio’.vn that if the f/^nn:ili''n of the CMnijMiund is c'^i^id'acd, iiif 
spcciiie heat of tlu* mixf ur.-s fvir al! i-cm-ctit r ali’>n.-^ can r dcn’ate-i. 

On Tidxini: ether ami chh-r’iform, .a c'lii-ider.ihh- t'oiil r.ietien oci'U!?. 
s') that the, densitv of the mixture; ditlers \vid<dv fnan 
pilrnlateci by tiie volume rnixtur.* law. Hut if tlie conslitniicr 
of the mixture is e.ihailatetj from the ma.'-.s action cunstaiit luci tlif 
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concentration of the three suljstances considered, the density can be 
calculated, whicll agrees well wiili the ohservcl values. The 
coefficient of refraction for long wave leiigtiis is deterinirierl, and the 
divergence of the values from those calculated hv tlic Loreiitz 
fotiiiula is shown to be due to the presence of the compound, and 
not, as has often been stated, to molecular attraction as repre-sented 
ty the van der Waal theory. The viscosity of mivtures is also 
considered, and it is shown from the values 'of Thorpe and Roger 
(T., Ibfftj 3^11} tlmt, although they tn no sense agree witlt 
values calculated from a ini.vture formnia, yet if tlie presence ami 
Jiuount of tlie compound is brougdit into the cidcidation, values 
jre obtained with wliieh they agree in the liiL'hest degree. In 
conclusion, the aiitliors state ti.at to portray tin wliolc physico- 
choinical behaviour of an eUier-chloroioriii mixture, it is sufficient 
to determine the vapour pressure for one single coiiccntration, and 
to calculate the mass acUon comlanl from tbi.s. I!y means of this 
constant all the properties of the. mixture over ali concentrations 
can be calculated by the method given in tlic paper. .T. F. S. 


Precipitation of Salta by the Correeponaiiig Acids. Iuvise 
Mssson {I'roc. Jtui/. Abe. K'/in., I old, 33, 64 -boj. — Tho ixtcnt to 
wliich tlie solubility of salts in water is alfectcd by the presence of 
the corresponding acids may lie determined by solubility incasurc- 
nieuts or precipitation experiments. Tim relationship between the 
two nietliods is discussed, and it is shown that the ''critical'’ con- 
ceutnilion of acid (.Ij, which just fails to precipitate salt when a 
small quantity of the aciil solnlioii is .added to a neutral saturated 
solution of the salt, is eipial to the product of the soluhility of tlie 
salt ill pure water {II), and the initial .slope of the .solubility-acidity 
curve (/!:„), that is, The data olitniued for sodium and 

barium chlorides are in satisfactory agreemeiit witli this deduction, 
but there is au appreciable divergciice botween theory and experi- 
ment in the case of harium nil rate. 

Accordinv to Kiigcl -s data for the SLilulality of tile chlorides of 
the alkali and alkaline earth metals in water and iiydrochloric acid 
solutions, it appears that I:,, is approximatelv ccpual to unity in all 

H. D' 


Chemical Significance of Crystalline Form. Tiironoiui W. 
Rlcll.iuns (./. An/^r. Ch'^m. A'oc , lidb. 35. Il.''l-— .I.'*-}. Iti this bai'in, 
the author's theory of the compi'cssil'dliiy of lUoms ( 1'., 1311, 99, 
l'd07) is considered in iis rcla'.ioii To the strucinre of cixstals. 
Barlow and Ihqic's valeucv.vulnme tiy|'.otiicsis is discussed, ami it is 
hold that it does not alioril liie mo.st. reason.ihle explanation lor 
the actual molecular volumes of solids. Some of the^ arguments 
advanced in favour of the aii|U'oxinialc equality of tne valeucy- 
voluiaes arc just as valid in supporl of any other theory myolviiig 
close-packing of molecules, am! tliere are certain lacts wlucii seem 
quite bevond tlie reacli of lids hypothesis. . , 

The present, tlieoiv aoeoni^ wltli all the cry?tal.ogrtip ik ai-_ s 
hitherto re. led. It assumes, like liarlow ami Popes hypotliesis. 
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s'it— S: 

thcoi) Aiioia 4.1,:,,, liarlnw ami Popes, and also accounla 

f “'V’'Ta?t that cteneiits forniiiig isomorplious conipounfls neerl not 
or the fact tinat clement ,%lnme. It also iunnshes a con- 

fo 11 .. 

';feir„,r v,,..,,.... 0 . 

Linear Velocity of Crystallisation of 

MmsHAR,. HASsetBtMT kioi 

Compare lammaun (A , K. g„„ojavlenski (A,, IS'J'J, 

f c;;;”pioS'’(l,^w3:'ii: cf). u-yoT ^a iwi, m .m,, 

t=r;;srs:=s„£ 

nitrate; the molting pen ts ol ^ luaMimum or n.iiu.nniii 

two componmits ^ tl. 

melting points In the show no iniiiimiii.: 

pairindironmn.tr^enrenc noaiomum^ The voloci.v oi 

jufjUniL^ ])r>i)it, \\l^il>t i'**- I . . ...u.i..,,, ic ,i,iir-p. 

h:?s 

case of each of ihe In.logen .ierivaiives ot nilrohen/.em ,.u i. ■ 
variety exi.-ls; the mclliiig points of these are deten.mie.l, .i 
tlie followinir values: 




- N ri-NO.. 


r.l 


IJ'.r-Xu .. 

;V0' 


I ,!! J-X' 


It IS thought to be likely tbat oilier unstable modi.ications nv 

::s iSm-ne l.e„.yli,iencanilinc; ben.ylh,e,.imn- 
ben vlan, line were examined, and shown not cent miim s ,, p ; 

mix«l crystals, bnt to give n;ie.„eri 

opposition to the various results in the ‘ 

will, Bogojavlenski and Sacl.arov, .1 is slu.wu th.it tlu 
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of crystallisation changes with the concentration, and that in the 
heterogeneous region it is very small. The maximum velocity of 
crystallisation is shown to occur at 25— SQo supercooling in the 
same way as for pure subslances. The reLitionshij) between the 
velocity of crystallisation and the cooling bath temperature is of 
the same nature as that for pure substances. If one component 
of an isoraorphous binary mixture ig abnormal, the mixture takes 
up a mean position between, the two substances. In some cases the 
temperature at the crystallisation surface exerted considerable 
inBiience on the maximum crystallisation velocity, whilst in other 
ciiscs it is without influence. In tlie latter case the velocity of 
crystallisation is additive, and the curves are thereby caused to lie 
below the straight line. \\ ith mixtures wliicli do not form mixed 
crystals in all proportions it is shown tliat the velocity of 
crystallisation decreases very much, although in these cases the 
decrease is less than in the case of suhstauces which do not form 
mixed crystals at all. The velocity of crystallisatimi in cases of 
substances which only form mi.ved crystals over certain concen- 
trations is very yanahle, owing to the concentration dillereuces in 
the still liquid mixture. J, F. S. 

Colloidal Sulphur. Svxx Odl.s (dbm Ada Rcgi<R Soc. Hci. 
Ciiiidit, IU13, [ivj, 3, 1 — lO.S). — A dciailed uccount is given of the 
author's work on the preparation, purification, and physical pro- 
perties of colloidal solutions of sulphur, and on the phenomena 
associated with the coagulating action of electrolytes. Many of the 
ubservations have been published proviouslv (A., 1911, ii, 388, 971 j 
1912, ii, 240, 1M3). 

Ill regard to the conditions which are favourable to the formation 
of colloidal sulphur, the observations indicate that the most 
important factor is a high concentration of ilio substances, by the 
interaction of which suljiliur is set free. Although low temperatures 
have been slated to be lavonrahdo to the production of colloids, this 
is contrary to the author s experience, tor experiments on the 
interaction of 3.V-sodiuin thiosulpUaTo soliuiou with concentrated 
sulphuric acid, at temporaturc-s between -5‘ and •p35'^, gave a 
ruaximum yield of colloidal sulphur at 25'. 

The physical properties examined were the density, thermal 
expansion, viscosity, surface tension, diffusibility, refr<activity, 
osmclic pressure, and colour. 

From the beluivionr of colloidal sulphur towards electrolytes, it 
would appear that the phenomena of coagulation can in general be 
more satisfactorilv inlerpreiod in terms of FreumUicli’s theory as 
compared with the various other theories which have been put 
forward up to the present. S. M. D. 

Validity of the Boylc-Gay-Lussac Laws for Colloidal 
Solutions. III. Akxe \\'KsT(;in-;x {/.tilKch. yh'mkaL thenL, 191.1, 
83, 151—195. Compi-o A., 1910, iL, 772 ; 1011, ii, 703).— The 
presoht paj)er is a continuation of the work of Svedberg, and deals 
chieflv wb.h the relationshij*s between (he conipressibihty, concem- 
tratiuii, ..... size of the particles. The meaburemenls are made by 

VOL. CIV. ii * 
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a method difTeriiig but slightly from that described by Sveclberc- 
{loc, cit?). The substances employed in the present experimenit- 
were sols of mercury, sulphur, and selenium, and emulsions of caslof 
oil and wool fat. Four different mercury sols were einploytvj^ 
pared as follows: (1) By precipitation of a 0'25 mol. solution oi 
mercuric chloride in 0'9% gelatin by a drop of sodium hydroxi^j^ 
solution, and then reduction with a few drops of hydrazine liydraie 
solution, the diameter of the particles was 53/t/ij (2) electric 
by means of an arc be(-weeu mercury and iron, the diameter of 
particles was ; (3) as (2), except that a gelatin solution whs used 
instead of water, the diameter of the particles was ( i, 

precipitation of a 0 % mercuric chloride solution by sodium hydroxide 

and reduction of the mercuric oxide by hydrazine, the diaujeier of 
the particles was 190, u,u. Four sulphur sols were euijdoyed, the 
particles of which Imd diameters UOpp, 164/xp, 2T8/;u, aiuj 
3oSa|i. Four selenium sols wore used, the particles of whith had 
diameters 107, up, 132pu, 181up, and 242jt,u. The castor oil enmlsioji 
particle bad diameters SlGup, and the wool fat emulsion 2i2iu/ 
From a very large number of observations ii is sliown that ih.^ 
curve representing tlie relation between and the mmdier ci 

jiarticles for morcurv sols is very like •that for gold scl.<. In thp 
case of sulphur sols and the emuUions the compressibility rtdaiion- 
ship (/8,0(j) is a linear I'uiietion of tl»e concentration. The sclouiuiii 
sols take up a position intermediate between that of gold am] 
gamboge. From the curves for sols of gold, mercury, and .siiljilmr. 
it is shown that the product of the diameter of the jiartiehs (d', 
and the concentration of the sol (c) is coustxont, and that 
= l -const. ^/'V. The relationship between the comprossiljiliiv 
ratio and tlie specific gravity (.>■_) of the disi'ersed substance is civen 
W j3;'/3(,--l --const. >b From the (wo equation?, the relatiomhh 
between tiie compressibility ratio, «liameter of (he panicle?, con- 
central ion, ami S])Ccific gravitv is given bv tlie e.xprf^sifiii 
= l - const. '/-.dc. J, F. S. 

The Theory of Intra vitam Staining, lU-noi.K Hoan: and 
Otto Nast (liioch^Di. Z’-i'-'i'h,, 1913, 50, 41S- -43f)), - Tiie tln-oiy of 
Kubland (A.. 19'’9, ii, 237), according to which the 
capacity of a dye is a functi.on of its dispersion grade in solution, it 
criticised. The authors draw the conclusion that tins thvorv caniK-c 
be substantiated, either for acid or basic dves. [t <locs ma fxplaii!, 
for example, why certain highlv dis))ersed ari<l dves are not uk?!i 
up by numerous animal ami vegetabie rdls, aiilujugb ii is p(>s>:h!(' 
that dves canuot he taken u]> when their dispersion grade is boksv 
a certain limit, and (liev are readily jirecipitaled bv small dih(l!on< 
of salts. Tlie permeabilitv cannot therefore be ex})laim'd siiuply 
as a filtration process where tlie jdasma membrane acts as an iihre 
filter. S, B. S. 

The Relationship between Colloid Coagulation and Adsorp- 
tion and the Velocity of Coagulation. N. [aiul. iii 

Hehbkrt Fki:i si-i.I(;h| 1913, 83, 97— l-St- 

The olijeet of the present paper is to show that the relalionsliip 
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between coagulation by electrolytes and adsorption, which was 
found to hold by Freuiidlicli (A., lUlU, ii, 692) lor As.S. sols, also 
hol<l for aluminium liydroxide sols. The Al(OH )3 sol was prepared 
according to the method of Cnun {AnnaU-n, IS.j-l, 89 , 156), and 
alumina used for the adsorplion experiments was grown 
alumina,” tliat is, sucli prejKired liy rubbing aluiuinium foil with 
luercLiry. The adsorption of the salts, sodium chloride, potassiiun 
chloride, ammonium chloride, poUssium thiocyanate, potassium 
nitrate, potassium siilpbate, potassiiuu chromate, potassium di- 
chromate, potassium [errocyaiii<lc, potassium salic^vdaie, potassium 
oxalate, potassium sulphanilate, and potassium succuiale was dctcr- 
nuued with alumina, and tiic cliange in the concentration of the 
anion determined. The adsorption isothermal ji^id in 

every case. Tho coagulation value of AUOlljjSol was determined 
fur the same salts. Tin* method adoptetl for ohiainitig this value 
was to determine the electrolyte conrentratiriu which produced a 
tnvfui change in the viscosity of the sol in a given time. Tn accord 
wiili the hVeuiidlich tlieory, it is sliown that those unions which 
have a strong coagulating action are rd.so strongly adsorbed, and 
Those which are weakly coaL'nlaliuib for examjde, tho univalent 
inor^anie anions, are also» only slightly adsorbed. The inorganic 
anions are not e<iualiy a>lsorl) 0 <l from c'-iuivalent solutions, as is 
the case for inorganic cations, but the bi- and ter-valeiit anions 
were more strongly adsorl.ed. The coagulations values of the tiiii- 
{ind inulti-valeni * ions show an even greater difference. The 
iidsorption of the AlfOll tj panicles on eontruhtiou were measured 
ill several iustance.s, and liere also the ailsori.tiou isothermal held. 
The course of tiio coaLTuhuion with time was loliowed by measuring 
Ihe viscosity of the to wliich tiie electrolyte ha(l been added, 
from time fo time. The results aL'rc-e with those obtained by Paine 
(\ 1911, ii, 337) for the cop|..-r' sol. It is shown riiat the results 

mid’ also those of 'Paine, as cxpiv-,-,1 in ilie coagulution-time curve, 


can be obtained by mean.s oi ili*,- loiinuici. 

k- 1 ‘-(1 -h)' h {I -- 0 )dofr. -i I - 5 / 1 ~hm i - a')]-r t;! -'"r;, 

ill 'whiih ./• a ihe iiiri.min ‘o.n,"i!;iu-d, ih'.- iwal (umiuity being 

taken a‘ unitv, : the timm '■ am! k constants, of wiiic.i h is a 
iu.iciidn of The el.vii-,.!vte «,ii.-,-r,traumi and h a luiiotion of 
the iiitlexlon point of I'ne oarv,-. Ti.e ooaitulalicn constant k is 

related to the ol(‘ctfolyi.*ooiue.nr,iiioii „y the expression /.i-.yp 

and between ibis exjnvssion ;in.! tmit or Paine, I -/.< 
followiiio rolalnmsbips exist : v I ^ : X ti ; miii o — yoM icie i is 
a nropoHionaUtv eonstaot. It i. far:! -r sieorn li.at the maxinuno 
viM-ositv of a .aMaubued so! i:i: -o:,s..s iviti. us eontenl ot oolloida 
lanieles. la.t i„ the case of lante coi,t, nn.a- increase " 


ana netween inis e.\ — , 7 - 

followiiio relationships exist : s I ^ : X ti ; aioi '/ — y.M lOlc i is 
a nropoHionalitv eonstaot. It u for:! .-c sieocn li.at the maxinuno 
viM-ositv of a .aMonlated so! incoas.-s iviti. us eonteul ot oolloida 
icnicles. lu.t i„ the ease of lante co.u, nn,a- mcrease " 

lareer. 'I'll.' iiiaxiiiuiin vi.scpiiv .iei'eiid.s in a deyive on . 1*‘ 

’1 7 - 1 1 , Tn.:. ivi.tro’rc co’loid? are noticeable 

n; tlu* coas^iihuini: elecU'inMc. L i.r- iM Ui . .t- - _ io 

1 xi .• ai ',1 • it ,- ■< oi •tll.-v o'l cm-nilatinii l)v mti.iie 

bv the tnct tlmi the vi>c<>r.u\ i> mi.-uh < -i ^ - _ . . 

■ 1 i • 4 i . ]v ;i'’d ?uccinate anions, 

and tliiocvauate nnious Ibt.n i'\ ^ nf 

Shakii.ir and other nieehani.-d i.uboauas ehanee 

co,icynUi:od sols. The adsorotion of "o 

alu.iilna, j,.m as by carbon, e.uues a portion ot the yictiohte 
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change into chromate. A method for the quantitative estimatiou 
of small amounts of sulphauillc acid is worked out, and ilqieiids 
on the formatiou of an azo-dye. J- I'- S. 

General Principles of Equilibria in Divided Systems. 
Richakd C. Toi.-m.as {J- Amer. C/iem. .Voc., 1913, 35, 307— .ilb). - I'lis 
oeueral conditions for heterogeneous equilibria, summarised m (he 
Srdlnary phase rule, are only applicable to systems in which the 
diSerent phases are not suh-divided. lii the present paper, con. 
sidcralion is given to the principles of isotlieriual equilibruun in a 
divided system, that is, a lieterogeueons system in winch at least 
one of the phases is present iu more than one region, regions beiuc 
divided from tlie rest of the system by boundary surfaces at wlucfi 
au abrupt change of properties takes place. The number of degrees 
of freedom iu a^divided system is given by the equation / -r-r, 

where c is the number of components, r the luiinber of regions, and 
r the least number of variables, of which the siiecification, togcfhtr 
wdtli the compositions, is necessary for the thcrmodymuiiical 
description of each region. For systems contamiiig tlieriiio. 
dvnamicallv identical regions, r may be taken as the uuiiilicr oi 
n'ou-duplic.ited regions, and c the miiqher of vari.ables necessary 
for the thermodviuimic dcseriplioii of these non-diiiilicated regions. 
For the ease tiiat the only lUvisinii is into thermodyiiiiniically 
identical regions, the equilibrium rule assumes the form /- ('-/i 
where « is the miinher of [diases. 

A special analysis of llie equilibrium in systems continuing iK.n. 
identical rcimis' of th.e same |>hase has shown that such rcgioiu 
must dilTer Vrom each other in the value of at least two v;ui;ilJe< 
besiiles coiicentrations, that eacli new such region, put into si: 
equilihrinm system, iiitroihieos at least one new degree of hindciii, 
and that tiio’ilegrees of ireednin thus introduced are md ideinicai 
with those whicli the svsu-m already possessed. 

Diseus.sions are given of the conditions under which viiriiililf- 
luav he neglected, "of the conditions in ]icrmanent system? wliioi 
are" not in equilibrium, and of mctastable, stable, and iiidiiTeroiit 
equilibria. 

Equilibria in Ldspersed Systems and the ThennodyDamic 
Theory of Colloids, tin iiahu V. Toi.m.a.v (/. Am-,-. (7c.i; 
I'Jlii, 35, 311 — 3331. — l)is|)ersed systeits may be rcgni'ilcd a? s 
special case of divided systems ()irereding ahstracl) in winch tiie 
degree of division of at I’ea-t. one of tlie pli.ascs, the dispel 
bcconie so Iul'Ii tinit the propcrtie.s of the system depend a|ipia. . i. 
on the size or nnniber r,f the dispersoid ]iartiele3 pre.seiit. .\ st,., 
has been made of tiie conditions for i hermodynaiiiic ef|iii!ibri..a. ... 
such sysfeins. 'the dilTereni vari.ibles are considered on i-.n.a^.^^ 
free energy of .a dispersoid and dispersing medium depend, aiab:^ 
is shown tiial for equilibrium all the [i.artieles of dispersoid nnis. ^ 
of the same size, and that with either a positive nr negative vran 
of surface tension hetweeii tin* phases (lie equilibrium is inel I't i 
Several disp.ersed sv-tems witli piisilive or negative sur! lee tein.i'l- 
are di-i«i-oe:l, ami thd .■quilibriMm rule for divided systems (me. >' ■) 
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plied, It is suggested that a zero value of surface leiisioii between 
jfie phases is necessary for the periiiinent stability of dispersed 
svstems. and therefore tor the periuaneiLt colloidal rtate. On this 
basis, colloidal solutions have the same number of degrees of 
ireedoin aa "true” solutions. DLanv of the properlies of Ivophobic 
and lyophyllic colloids can bn evplaincil on the assninpihm that 
the surface tension between a lyopliobic dispersoid and its dispersing 
medium ia positive unless the disper.soirl particles are electrically 
charged, and that for lyophyllic colloids the surface tension lietween 
iindispCTsed dispersoid and dispersing medium is negative, E. G. 


Equilihi'ist in Ternary Systems. II. Fu.rxs A. H. (sriiERiNi:- 
jirivKHS (/h'oa. Ah Akad. Wei^tuRcft. AttiH^.rdnm, 15, Sod 8b7). - 
A theoretical paper in which the conditions regnlaling tlie 
librium of ternary systems at constant pressure and varying 
temperature are examined. 11. JI. I). 

Equilibria in Ternary Systems. III. I'iia.ns A. 11. Fiuntr.isit- 
maki'.ks (/’roc. K. Ahcl. ir>'(«u.<c/i. .tui?)*, ■*(„,. 15, s,;; 

Compare preceding ahstract). — The nature of tlte efiuilibrium in 
a ternary system, which is^ characterised hy the cxistono.e of a point 
with a rninimuin vapour pressure, is discussed m detail. H, M. D. 


Chemical Reactions and Radius of Curvature. G. lliuiocL 
{Coitipl, rend., 191S, 156. IdTS— liiTS. Con, pave this rob, ii, lido),— 
li’ two cylinders of copper of different radius are placed side hy 
side in an atmosphere of some corroding gas at low pressure, the 
evlinder having tlic smaller radius of curvature is attacked first, 
,aiid protects t1m other from attack until it is itself completely 
coated with a film of compound. .Similarly raised points on a plate 
are attacked first, and at very low pressures nuty protect the surface 
of the plate for several eculimetres round e.ach point, W. C. 

Velocity of Decomposition of Ozone in Aqueous Solution. 
Victor Kothme.vti ami A. lifr.GSTALi.Eii (Momlel,.. 1913, 34, 
G6ri— 692). — The ozoiiiscr usc,l was constructed according to the 
Sieiiiens-Berthelot principle, the six czmrhing tubes being arranged, 
however, in series and not in parallei. l!y ccoluig the tubes with 
a mixture of solid carb.m dioxide and acetone, tiie ^percentage of 
ozone in the oxvgen iiseireoiiM be made as gieat as _o - -.s. 

The velocitv e.xperimeiits were all carried out at 0-. the authors 
liaving fir.st imoved that the only decomposition product ot ozone 
is oxygen ; iio trace of hydrogen jieroxide is formed in pure aqueous 
solutions, or of persul]ihuric acid in sulpimnc acid so u ions. le 
estimation of the amount of ozone present ill the various solution, 
was nia,le bv adding tlie aqueous sohitiion to a so utioii o po 'a-’')’!’ 
iodide contkinng excess of so.iiiiiii carbonate, tiieii aciditying wit 
dilute sul,,luiric arid, and titrating ibe liberated lodiiie ; special 
cxiiei'inieilts shoaved that this method gave exact icsu ts. 

Tile stability of ozone solutions decreases 0 = the concentration 
hv.lTioii 'mreases, but tliere is no pro|>crtioiiality betwe n tins 
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coiioentTftt ion and tlie velocity of decomposition, in alkaline 
solutions ozone is very unstable. In acid solutions the velocilv of 
decomposition, under apparently the same cmiditioiis, was foiiiul to 
be very variable; ttie cause of ibis variability could not tie (r.icBl 
to tlie presence of a catalyst; in fact, such substances as ceii|,p^ 
sulphate, colloidal platinum, stannous sulphate, etc., did not iift 
as catalysts. In alkaline solution the irregularities ahove-meiilioiie,] 

were not noticeable. . , i zn oi 

Iii the most strongly acid solutions investigated (U'UIT p (1,5 
reaction is approximatclv of Ihe second order; in the veakly 
and ill the alkaline solutions, the order of reaction lies between fl,,. 
first and second. If tlic assnraiition is made that a mono- aii.l ,i 
bi-molcculnr reaction are sufierposed on each other, the. dill'eveiilial 
equation dr.h/t .1 (n -.r'l- + /h/i -.'1 is obtained, where .1 and /j 
are constnnis; this satisllcs (he experimental rcsulis, bat ftill 
reciuircs exj'Ianalion. in acid solutions, llie i'nst term is the lamf 
important, whilst in weakly acid and alkaline solutions, tlie_^s,-c.,ii,i 
term plav? the greater jiart. k. Ik 

Hygrrofoopy of Salts -lo-r.F ll,un:iniAss mm;, r7,.w„ 

1913. 58, 30,') -soil.— The publication of Schuyten .s j.ajicr on this 
subject (A.. 191'-’, ii. "Ifil leads the author 10 slide that lie Ims 
beeii for some time engaged in the study of hygroscopic sills ani! 
will shortlv jiuhlisli the lir-r part of Iiis rcsulis. 

s\ir 01 anv constant degree oi humidity is most readily ola anierl 
by the use of aqttetitts salt solutions fsodium chloride, sodiiini nitr.ile, 
attd othersl. 


Rato, of Reduction cf Mercuric Chloride by Phosphoioiis 
Actd. (liola.K I.ixniiu I'.l../"!-. J. .s'ci . It'l.'I. lie’, 35 .km no. 
Contjtare Montemartini and V.Iigi. 19".!. ii, 0.j).--t)\\iiig to tan 
unsai istaclorv u.diirc of tin'' rcnults which have hit ncrlo l.iya 
obtaineil for 'the kinetics „i ilm rc.iciirm l..nwccii mercuric ciilcri.i, 
and fdiosplioroiis a<-iil. the author has carri'-d out fresh e.xpi.rin.'iai. 
By (Istwaids isok.tioii method, it is sliown lliit I Itc rcacln.n 1 , 1 .; 
til'.,' lirst onii-r with r.spcct to im-rcuric ciiloridc; the total icmaa 
is of the .'•■com! or.icr (•■ompir«‘ Montcmirtini ami k.'ligi. "••■ .y, ; 
als'i Garner. Koglcsong, ami Wilson. 1911, ii. .'i-t. 1 ai.i) a c .s 
in two 'Ia-0‘S. inaibnlilv tl'.o !• <19 •'•vi !i _ ; til 1 1 gl 1 H Ido 

IICI llgCi 111’" 1 t'-’i'-’ll I'll 111' 11,19’:; Ihl’ll,. !• 'i'll 

( ■-’ ) hii'-i ng verv rapni . 1 ' ' oTtp-i r-'d with ( I ), 'O t Imt T he concr.mi ai' i. 
of the I.kosi.h'oroiis ari-i at any liiim ' may b.' .icnotc.l appr'cnncitor 
Py ' , j,, .,f ik - . ;■ b'-irig tin' initial cimci ntriia'a. 

since lor every two mo!..,u!c' dcc.inposcil one iml.-fule a 

reL'cnt.-rati-i]. ,, 

Tilf’ ^'y llV'lri'itl. It' ItV i i P 'l''!! 

at llf' ti)‘- vi-]'--Ety con.-l-nil "f 1 !h‘ .--i-' pi 

'I tnil!iTiir.!li. wllJfll is bll<*\vn t" !'•' 'I'U* fllT’m) I'j 
•’i''iTi--n f>f llio tn-TfUrii' aini liv'i!' 


for’i 

I'iti'iri'l*' IjlifT.'i' '■< ! 'iMriiisr p-ir»ifiii. 


\V]i. 


liVi]p'Lp‘n 
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Ispr^eEt at the outeel, the velocity coe.stant of the secood order 
i„,,. eases contt.tuous ly. wh.cl, increase ca.i he ex|,l,iued by tl " 
leaking down of the cotnp exes iviti, decreasing coucentrltion 
assuming that only the single molecules IIHeCI. react with the 
phospliorous acid. Making this assumpt ion, the aidhor deduces the 
velocity equation; drr,l,lt^/.{„~ , 2)(l,-:rl‘y)(C--:r) n-lierc c !, 
and a are the respective coiicentrati.jiis of' the merem-ic chloride’ 
pliospliorous acid, and hyiirogen chloride at tiie commencement 
the reaction. With this equation concordant velocity constants 

obUilied. -n sr. 


fire 
T. S. P, 


Oxidation of Ferrous Salts. H. Knkos [Proc.Cm>}b Phi! AV 
1913, 17, 182).— THh rate of oxidation of ferrous salts in anueons 
iiohilion an<l in absence of free add has been iuvesli.rated by 
liulibling air or oxygen fhrougli the solutions at a constairt rate of 
nhout one litre in three hours. At f)(P, the rale of oxidation nf 
tlio chloride, sulphate, aiul acetate is represented approximately by 
tlie ratio 1: 10:100. In the case of the sulphate, the readinn 
velocity is [iroportiona] to the partial pressure of the oxygen, and 
the reaction appears to be of the second onler so far as (he ferrous 
sail is concerned. From the e.xperimeuts on the influence of tem- 
perature, dilution, and nature of tlio add radicle, it is found that 
the oxidation depends on the non-ionised part of the ferrous salt. 

n.ii D, 


Velocity of the Reaction between Sodium Thiosulphate and 
Sodium Bromoacetate. Aktiiuk Sutor phjHiM. Chm., 

1913, 83 , 256). — Tlie author dravs atteiiliou to the results of 
Krapivin (this vol., ii, 310), wliich aoree witli his oivn (T., lOOd, 
85 , 1287 ; 1905, 87 , 481) ; also Slator and T\vi«.s (T.. 1909, 95 , 93). 
Ii i? pointed out that the reaction bet'.veen sodium tliiosulpliale and 
ethyl iiionobroinoacetale t.ake? place rapidly, and is suitable, for 
use by students. J. F. S. 

Hydrolysis of Esters of Substituted Aliphatic Acids. 

A, Diu siii:i, and V. W. Ok.\x (dj/M')*. / 8ci., 1913, [iv], 35, 
4S3 — 190 . Conijmre A.. 1912, ii. 927i.- -The. rates of hydrolysis of 
tlie ethyl e.ders of lactic, i;lyceric. and a- and ^-etho.Kypropionic acids 
have liecn compared at- 35'. and 4.5'. t!ie ex])criments being 
made in dihde solnlion wivli OT .5 -hydrochloric acid as catalyst. 
The calculated velocity cot-flicienU lor 25^ are as follows: 
Propionate, “I'd; lactate, T3'2 ; ^Ivcerate. iS'a; a ethoxypropiouate, 
19 ' 7 ; and j3-etlioxv]>rojhtmalc. ll'SxlO"^. The temperature- 
coefficient for the interva.l 2.5 — 35--- varies from 2’43 to 2‘51. 

From a eoiujmrison of tlie data for the projuonate, lactate, and 
slycerate, it is e-vident that the sul^slitution of ihe second hydroxyl 
group has a verv iiiucli greater intluence on the rate of hydrolysis 
as compared with ihe etteot produced bv the tirsfc. Although the 
lactate is hyilrnlysed somewhat more cjuickly than the prnjnonate 
at 2o^, i' ' reverse holds at J5'^. 
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Hydrolysis of Ethyl Acetate by Neutral Salt Solutions, 
William E. Hendeiison iukI David K. Kelidcij {J. Anier. Chem. 
1913, 35, 396 — 413). — It has been shown by Kellogg (A., 1909, 
203, 627) tliat the rate of hydrolysis of ethyl acetate by watei- is 
greatly accelerated by potassium chloride, bromide, or iodide, l„ 
continuation of this investigation, the catalytic action of (hj 
chlorides of sodium, lithium, calcium, strontium, barium, 
cadmium, and of cadmium iodide, has been stuilied at 100^, Con. 
ductivity and viscosity data have been obtained for these salts at 
concentrations .ami teiiiperature employed in the hydrolysis f.\-|icn. 
ments, and from them the degree of ionisation has been calculalcl. 
The results show that the accelerating elTect of lithium chloii.Io 
is greater than that of sodium chloride, whilst the degreo of 
ionisation is less, ami that the chloriiles of calcium, barium, 
strontium have .a greater ellect than either sodium or potas.ioia 
chloride, allhoiigh they are less ionised. Cadiiiiiiin chloride, tlie 
least ioni.scd of any of the chlmudes studied, produces the gi'catfst 
effect, whilst cadmitim iodide, which is less ioniscil (hau any of th,. 
other siilts. jirodttccs Ihe greatest effect ot all. 

It is evident that Ihe effect produced hv a neulfid salt on ilip 
hydrolvsis of cthvl ai'ctatc is due to a specific iiilliiciicc of (lie ni n- 
ionispil imrtiou of the salt rather than t(> anv fiiiiclioii of th,. ion?, 

^ ■ t.’ /s 


Rata of Conversion of Cinchonina into Cinchotoxiiie, 
llnsHi C. r.iiiiiLK ami l.i nwic Ioisiastiun (./. Aum-. (' hr ,,, .Sr,, l eu, 
35, .IIS — 126, romparo A., 1912, i. 296). - This iiivosligation win 
tiudert.aken with the objroi of ilevisiiiL' a ipiantii.ttive moilni.i fw 
Ptuilving the transfonn.'iiion oi alkaloids into their toxic isoujoi-iiaa, 
which shottld hie more accllf.lto llnni the ctlier e.xtraciion nil!,.,; 
eni]iloved previotisly, Tw-i inetho.ls are dc-cfilieil, one graiumclia', 
and the other poliiriinctrie, and tli'-sc have iicoti apiilici! to l::- 
determiimt ion of tic -peciiie re lotion veh riiy oi the cniivi i.-icii i ; 
cinclioiiine into cincliotoxiiie l.v tic cat.dytc action oi ac-tc acii. 

Tiie re tciion lots li..> u lonnd to he unioch'cui ir ii n r.-si'cc; v 
the .alkaloid, and th- cOalysi.s uniinoha-ular with rcsOed ; i m c 
dissoci.ated acetic aci.i. Tin- aci-lale ion ha- iitlie of no lic'u..::..’ 
on the rate oi reaction, and tic retarding eliect -u liyoro-. n i ri 
at low concent rat ioiLS m very small. i'.. 6. 

The Rate of Extraction of .a Protein iSuliniiu-i from U-s;r 
ated Ttesuieby an Aqtnmue Solvent. I. Ifutii st o.in l.ica i—'i 
(,/. ISi-fl. I9i:;. 14. -j:!? --21'll. Tire roe ..f e.v !■ i "i c w 

s.alniine irom rli'ied iisii sp-rniatriroa by 'lirntc -iinl i- e\t.i,''''. 
the formula . A''", wirei-,. ,■ is the ainmint i-vl rai t.-d, ' ' ' ^Vi 

and m and K an- con.slants. 'lie rate i- iloterniined h\ ' ' 

forces, Tlie aci-onii.an-. inv elcmli-al pin-noiii.-na (.l. i i.iiil.cil !■ !! ' : 
coin[)OUC.'ls of s'llinine within the tissm-. l . iriiiatioii in 
chloride, fie.l or-cnr at a relatively great v.-lor.ity, and hciicc iC 1! ' 
affti't tin- rate of e.-ilraction. It - I 
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Atomic Weight Estimation from Special Groupings of the 
Hydrides. Fhkdehick H. Loiunc {<:u,a. 107, lilf)) — 

The fact that the molecular weights of the hyrlrides vary iii'a linear 
niaiuier with the position of the contaiiied eiemenu in the jieriodic 
fahle is suggested as alfordiiig a means of fixing approximately the 
values of the atomic weights of ccrtaLn elements. H. 11.' D. 


General Characters of the Actions between Atoms. Marcel 
BitiLT.ouiN (A/tn. Chnn. riu/n., Itild. [viii]. 28, ;V;7-r)77. Compare 
X,^ 1013, ii, 193). — The discussion commenced in the first paper 
(lor. ciC) is continued and extemied to the consideration of valency, 
the mechanical e.xplaiialioii of wldeli is shown to be difficult! 
Organic radicles are then <lealt. with, and it b suggested that 
radicles of the same valency are characterised hy the e.sisienco of an 
external field of force, determined solely by tlie valency, and 
independent of the chcinlcai consbiution of tlie radicle. ,'\n 
attempt is tlien made to define precisrdy the field of force acting on 
an atom, the action belween two or more aimn?, and, tinallv, the 
conditions of saturation. From the^c investigations tlie coudusion 
is drawn tliat. a univalent atom caiiMod be isotropic, and cannot be 
regarded as a point. T. A. H, 


The General Theory of Valency. Ilimo ICxitemann (/mUck 
unorq. Ifil-h 81 , >^3 fi'd. t.maiii conclusions from tho 

theory of snbsidi.irv valencic- ]i:*ve been tested by optical means. 
Methoxyl increases the I'asic ebara'-ter or distvryl ketone, and 
deepens the colour of iis salts. The diii;cihyhuiuno":roup is a 
stronger auxoclirome than meihoxyh and (lie l.‘aslcity of tetra- 
mothvlaminodisl vrvl ketone is actunlly nmch erre-ater, bur. the colour 
of its salts is Vsseiied. and in an excels of dilute acids even colourless 
salts are o))t:uncd. This apimreiuly aiicmalous result is due to the 
formation of iiittumal salts. Vdeak auxo<-iov.nic.s have :i greater 
efiect on linlochromv in ronc,?i!lra,rt'il sulr'h.uric acid than strong 
auxochroities. The hah'i hromv is i'^ver-ic-i hy tue cajsacily oi the 
auxochroirie to Ltallicr l''> its;*l! vdenct? of livcrogeit. Acetylation 
deepens the, colour oi-serve-d in tl'.o lia.ii'cin’iimy cf aminos'lerivalives, 
This ciTcct has been studied iii a number ot cases. C, H. D. 


Radioactive Changes and the- Valency Question from the 
Point of View of At<,.iihc Structure. K asimik I’ajans Dtvi. 

G'-.s I'.Mii. 15. Th< ^impie ivl:iTi')iHmtvvK--!i the 

radioactive changes ami llte ci:ciidcai cliaracuy of^ (iie ic.'uUmg 
elements n}, nears to be C'Uichi.'ive in lavour oi ine view that i.uio- 
aclive clnu go is eoiic rni-i witii I'ne simo rccrioii of the atom as 
chemical plieiiomena. Ti'.o p'tricdic sy.'tem is suppOMal to uKua e 
iteneiic relit ions heiwcim all the eleuienls. ;iim the luoM na lua 
supposition is t!ml they are onaluccd bv th.‘ enniinuatmn ot the 
liirec known radioactive s-nues, ami umt e:e-li element cousin s o 
at least three nou-separa M - p Pleiad -i Tu attemphng 

to ooiitMiiie itu'se series the uuestion arises wliflhet tne^sAO em 
jumdiml. • ll.e thorium scrms.'lor ex i nnle. can he nlcnucai. ior the 
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oonte.it of the atoms must be dittereut. The relative poverty 
of thorium minerals in lead as compared with those of uranuni, ,s 
explained by the smaller life-period ot “tl.onum lead than il, at 
of ■'uranium lead.” It is necessary to suppo^ that, in achilu,,, 
to helium ot least a second atomic constituent exists, and tins is 
taken to be hvdrm^en. Helium and hydrogen atoms are suppose, 1 
to exist in the outm- regions of heavy atoms, and the valency ol tl,s 
atom is conditioned by the power of these heliu.n a. d hydro, ,f„ 
a oms to lose two or one electron respective y. In the g oup 
r^rearth ele.nents, the evolution is reganled as being conditioned 
bv the expulsion of singly charged hydrogen atoms rather ban ol 
helium atoms, producing an oscillation o he resulting e einem, 
between the third and fourth groups of the periodic table, A 
connexion between the age of mineral.s. their content of rare eert 
elements and the amount of hydrogen conlamed us mdica ed, and 
also the possibilitv that ihe rare-earth elements may he loinnl to 
ce.mrateliv.lroyen' in detectable ip.anlities. j-nreher, it is supposed 
that the eliange in the rare-earth pronp, .1 . J> J . "lay r™li,oe 
two similar l,nt- still se, .arable elements .1 and . , whereas tl.e 
radio-elements in which iKdiuiri is expelled instead ot hylrooen. 
uTc elements are non separable. In tUe Mil group sninetlmg, 

ot the siiMio sort ocour. , , 

In explanation of fi-ray changes, with increase ot inaxnu,™ 
vale .cv bv one utiit. it is supposed that a helium atom arrives .it 
hrsnrface of the atom from Us inter, or, and exchanges ,d;.« 
whir a hydrogen ntom. The relation ot these views lo^^oU.r 
Structural' flieories lU^covereh. 

the Value of ‘-a" of van der Waals’ Equation 
to^he Motecnlur Weight and the Number of V^noies cT the 
Molecule T- Mvinius (,/. /V,,vic,./ Ms-m, l-'h- M 

■ tVanpare this vol, ii, :h«.,.-The am hoc has al.™.; 

, • iii-ifip/i' a. The value oi the cnistam, ■ ‘v 

f ihe willies .dv.-n bv -Ji'. noii-ass„cialiMg substances cl vliicil 
d-,ta'w,-re det.'-rmined, bv Young, ll.e exlre.ne vanie 
, >-n an'd :i"T A similar value was obtained Iron, tonv-aa 
mj;:; ;dt;n.ces. ,he ,.rltu.al data o, whicb are no. so well esiu- 

’"'h'oeiat.ug substances, imduding hydrogen chlori.le ^-'e a in:a,r 
v l-.e \hau bn, a number ol simple gases, siu U a, n ^ 

oxide, Ci.loriue, e„-., bdiave normally wbeu 

are cimsen. Thus ,.i,lonuo lu (1-, "'J'’'"', , , ,, SuMnaco 

o-.;veen in (». uuivalent, and carbon m t O. bnal n - . 

„fW molecular weight and great simplu'Uv 
and methane and sul.slames m lii.gli nmleeular uii,,. . 
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diplioiiy], also give ahiiorniiil values of Ike constant. This is 
possibly because the accepted values of a are incorrect 
The close approximation of tlie constant to tlie ficrurc repre- 
gcuting tlie gravitational attraction of two average" molecules 
namely, S'll x is regarded as a coincidence. Ik J. C. ’ 

Valency of Chlorine as Determined from the Molecular 
Cohesion of Chlorine Compounds. Aumar 1*. .Matjii;ws (J. 

]‘l(ii^iC(d IDId, 17, doli — Compare yuccoditi*: ahstriict). 

Tlie fiiinis of tlie valencies in twcnly-giie compounds ooitaining 
[‘hlorine have, been calculated from the critical data bv means ol 
the author's formula connecting n of vaji der Waals' ecjuation and 
molecular cohesion with valency. The cotieludoa is drawn that 
dJorine is seldom or never niiivah'iit, but is cerlainly tcrvalent in 
]uost ot the cases dealt with. J.liis result iltid.s .support in l^ascaVs 
measurements of di:una<;iietUiii dhll) and Ju-ude's theory connect- 
iuL'’ valcncv witli aljsorpuon of li/iit (1901). 

Valencies are classilied as ■■acting," "active hut not actiii^r,’' ami 
"resting.'’ ^folecular cohesion i.s unan'ected by resting or self- 
polarised valencies, hut is alTor-ted erpially ly active ami acting 
valencies. Active valencies are recognised by n. tendency towards 
molecular as«^ncial knt as in hydrogen clikiride, Imt iu uaii-associallng 
bulistances all the valencies must he acting valencies. 

The author gives sirnclural foi'iiiiilce with "acting’’ tervalent 
olilorine for a luunbcr of wdi luiown conipoiinds. Some of these 
furinulre are verv unu.sual Tims methyl chloride and clilorobeiuene 
are represented as : 

II 

',C - (')— H and >Ch-il 

respectively. Tliese fnrniul.v are ch'.imed to jiave advantages over 
the usually acfe]">ie'l ones in exphii!nng :-'Ui:e oi the properties of 
tlie suV-stances re]"'resented. 

Tlie valency of bromine and io<!ine cannot he decided owing to 
the uncertainly of iiifi-i oi the <'ruic:il data, hut lluorino appears 
TO l)e univalent in tluor<-hen7.one. J' 


Valency of Oxygen, Sulphur. Nitrogen, and Phosphorus 
Determined from the Molecular Cohesion- A 1 , 1 : 1:111 P. M.vrn i:\vs 
,/. n.,,,;.:,! 1I.1:1, 17, t',.„,,„iv rlu. toI., . 1 . 1 . 1 + 1 .- 

Tlie totnl viilei.i-v in a imiiilH-r o' e.^terf, eidnilaled from die critical 
ilala, indlca iee tliai one ol t il.' oxygen atoms la quaf ina cti , as 
euam-aicl hv dticdilz. Tlie oxva'cn ,n ,-fvcral ketones, nuyiciizeue. 
aredc aiihvdnde. ami ellivl aceieaeolate also appears to he quartia- 
valcU, M-l'.ereas in other." sulphur aiexi.ie, ami carbon dy; 
is hiv.dent. and in carhon monoxide ami gasooim ox\ gcu uiuva . 

Sulphur is said to he puadrivalem in snlnhur TyV "''" 
sulphnrvl chlnrido, and scxavalent iu hydrogen ^u p m e 
number of other comiiouuds, hut in no c;me m it uva on . 

’ Xitro, apimar. to be nmv.dent in gimoous mtvogeu well a. 
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in nitric oxide, whilst nitrous oxide, witli a total valency of six 

must he written N’0*N or N’NIO. In other compounds nilrogou 
is ter- or qiiiiiqim-valent, according to the usual view. 

In phosphine tlie valency of phosphorus is certainly greater Ilian 
throe, and possiblv, in a few molecules, greater than live. 

11. J. C. 

Valency of the Argon Group as Determined from the 
Molecular Cohesion. Albert P. Matuf.w.s (./. Pln/nicid 
1913, 17, 337— 3J3. Compare tliis voh, ii, 494). — The elenie-nts 
of the argon group, being liquefiable, must have some molecnhr 
cohesion. It follows that they must have some valency, it liaviuu 
been shown that tliere is a close connexion between the two 
attributes. The valencies as computed from the critical data arc 
as follows: Helium, O'l ; neon, 0'3‘J; argon, 1‘1‘J; kryj)ton, 1-23; 
xenon, I SO. Using 1he values of a calculated from the snrf;ice 
tension, a siinihir set of valency numbers is obtained. 

The author Imlds that valencies are necessarily integral, so tliat 
fractioiiai values rejires.ent some kind of equilibrium. The follow- 
ing hypothesis is snggeste<l in e.xplanation of the fractional values, 
Tlie elements of the ariron group liave.no ])rincipal valency, but 
a pair of secondary valencies, one of which is ]>nsitive and cno 
negative. At any given moment only a certain ]>roportion nf the 
atoms imvo their seeomlary valencies unlocked. The jiroportions 
are: Xenon. DD'A^ ; krypton. GoV.: argon, GO'.'.; neon, IG'h; helium, 
iVh This decrease in ilie )>ropor1ion of open vaUmcies eorrespriuds 
witli a progressive decTcase in the solubililv of these gases in umier. 

K. J. (’. 

The Nature of Auxiliary Valencies. IV. Metal Animonias, 
III. Fun/. lleitit.MM ■/■'itsrh. 83. llii) '220. 

Compare A.. I9T-’. ii. Ol'm this vol.. ii, 1‘_'9, )30). — A <'<m(imiri(ion 
of tlie W'U-k on mei.illic ammines of bivalent melal.^. The sulphates 
of the ni‘'tal.< nickel, cobalt, iron, copper, maugniiese. 7ine, uktcuvv, 
tin, leu'l. ealcinm. siroutium. and l)aritim are exanuned as to tlieir 
ammiiie derivative.-;. 'Phe ten.j.eralure,-; are deiormito-d at wliuh 
the hex.mimine or pent amitiine of t lie above-ment toned metals rxlnnif 
.1 pressure of ainHiOiua of .’eto tmii., and it lound. exefpt iu rlin 
c.a.-e of cadiniuJii, tliat the harifer tin.- atuime vnlnitie o! ilie lactal 
tlm .smaller the temper, ittire. 3'he tiiet:!i< mercurv, tin. l”ad, 
c.ih'iifif). -Cl roiuiiiiti. and IcirnDti are m-t iiu'lu<le<l in the abevf' 
gencralisatioti. «itue ita-v dn nnt fcrrn c<-ni|iaralde aniniines. It is 
shown that (he valise T < is cin.'-t ant when liexaniniines or 
])entainu)ines m' I tie .miinliat t-s nf bivalent metal.s are cofiseleiTi'I ; 
it ha? a mean value <if 3'lie value c . \' T is also <-on?l'iiu, 

and Iri-' a n.ean v.iliie ni Mn .i. ('a'ltiiiutn sulphate annnine? art; 
exi'epl ioiinl to ihi-;. nil'! liave vabum IG 1 :in<l I9'3 rc'i'ocnvciv. 
Tlie physical in<--uiing nf tin* valiu* I >■ \> critical!}' ci'imiilered. 
h i< shown that liins.- >uli*li;)tes of bivalent met.d< wiiicli . K'l'm 
hevanirnine,- .1-; riot f'.rr!i peiitammnie?. and vice versa. I he nmrd:- 
nickel, cobalt, ii!.'i nuanese. and ratiniium form derivative-‘'vitli 
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6^ 4, aud 2 molecules of^ ammonia, those of copper with a 4 and 2 
and those of zinc with 5, 4, and 3 molecules of aintiioiiia ^ The heat 
of dissociation of the various ammines is calculated bv means of 
the formula logp^ -^/4;57ir4-l-75r.-3-3. The mod^irof the 
ratio between tlte dissociation pressure of the iodide aud corre- 
sponding sulphate at a series of temperatures is calculated for the 
metals nickel, cobalt, iron, manganese, cadmium, and zinc Tliis 
value is very constant, and for the first four metals has a value 
about 1'22, whilst for the two latter the value is about 105—113. 
Measurements of pressures are also given for lea<l iodide, bromide, 
and chloride, and for cupric chloride, kuiallv, measurements are 
given for an isoinorplious mixture of nickel and colialt chlorides in 
ef^ual proportions by weight. The values are considerably chaiii^ed 
from tliose of the pure substances. j. 

The Nature of Auxiliary Valencies. I-uitz Kiulduiciis {Zeitsch. 
pktlif'ih'd. C/ie»o, lOlo, 83, 242 — 244), — Poh-uiical aiiainst Kphraini 
(this vol., ii, 130). It is shown tliat in the case of insoluble solutes 
no transition point is to be expected; that the differences stated 
by Ephraim to exist between hydrates and aiiiuiines are due to the 
fact that he compared iiisolnhle ammines with soluble hydrates 
without considering the intlneuce of solubility on the dissociation 
curve; and finally it is shown that hydrates and ammines are 
analogous in every possible way. J. p. S. 

The Importance of Symmetry in the Systematics of 
Chemical Compounds. A. S iii.kiciiku tZeiUch. anorg. Chm., 
1913, 81 , 97— 101}.— Theorciical. C. H. D, 

New Supports for Burette? and Funnels. A. Houchonxkt 
{BuK. Soc. chin,., IDl.'b [ivl, 13. Ifiu — 0.14).— To ti;e ha.<e of 
supports <1 copper rod is lixeil, which fits inside a copper tube bearing 
a disc of opal glass aud an adjustable casting, to wiiich four simple 
clamps for burettes, or four bevelled rings for funnels or two of 
each are attachefl. The vessels may therefore l )0 rotated with the 
receivers which aie placed beneath tliem on the glass disk, or, by 
looseninu the screws which lix the clamps to the stem, the disk may 
he moved independently. J- C. V. 

An Apparatus for Extraction of Solids aud Liquids. H.\xs 
Ahon iUm-hp.m. ZciUch., 11U3, 50, .'ISfi— 337) — Two furms(d apparatu.s 
for extraction resj)ectivelv of solids and liquids are figured. A 
wide glass mantle is i^round into a wiile-uiourhed flask, whicli 
contains llic liquid used lor extraction. The upper part of the 
mantle is narrowed, and connected wiili the inner tube of a 
condenser. Into tlie wide cud of the mamle, the syplion apparatus 
is introduced ami suspended from liooks in the upper pait of the 
mantle. I'he latter ditfers iii form according to whetlier the 
apparatus is cmplovcd for extraction of solids or liquids. The 
advafttage chiiiiied ‘is that the substance extracted is continually 
surrnuiuU 'I hv the boiling vapours of the liquid used for extraction. 

: • ' s. B. s. 
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Apparatus for the Recovery of Solvents in the Evaporation 
of Solutions. Waltiiek Kkiese (/‘Wm. Zenlr-h., iai:i, 54 

419 420). — The apparatus consists essentially of two parts: a 

ilouble-wallerf, inverted fnnnel-sliaped vessel, through which cohl 
water can be circulated; and a glass or metal annular troiicii, in 
which tlie above vessel rests on three supports. This trough ;,ls„ 
provided with a tube for removal of condensed solvent. 

In use, the trough is laid on the rim of tlie cryslalhsiiig oj. 
evaporating dish, which is heated on the watci-bath. ihe vnpinu’^ 
of the solvent, mixed with some water vapour, are condeii.-ed on 
the sides of the tunnel, from which they How into the iroiigli, fii;,| 
thence into a suitable receiver. A nuanlitative recovery m the 
solvent is not claimed. \\ ■ 


Inorganic Chemistry. 


Simple Apparatus for Catalytic Reductions with Hydrogen 
Hfco VoswixiKKi. (i'/o-w. ZZ„., Itilii, 37. -bs'.i). - Tlie aiianmi.t 
consists of two glass bullies of lOdO — iodO c.c. cajiacilN, each of 
which is provided with a side tuhuliire at the hotlom. They are 
coniiectcil with each other by means ot a piece ot gbcss tultiiii.' 
passing through (he tiihiilures. and the neck of each liortle ie liueh 
with a niblicr Icing, ghos ami rubber tubing, and sm-w-riiij. 
About lOdu- -l.'iiio c.c. of water i.s placed in the bottles, and ihtii 
pressure npiilied to the one hultio (.1 I until the other (/(| is full oi 
water. Jl i.s llieu enniiccted to the hyilrogcii cvlimier aini hlltd 
with hydrogen, .1 at the same time iiecuiniug llllcd with water, 
B is then connected to the apparatu.s where the eal;ilytic rcdiieticni 
is to take ],lace, and .1 to the hydrogen cylinder, the vdve 0:' 
which is rogttlated to give tlie nec-.-oiry pressure. IVIe ii all the 
hydrogen in li lias liecn used u]i, .1 has become full ot hy'iifjaci'., 
ami Hoi water; it is only necessary then to rever.se the appuaiuis, 

1 1 j p 

and so on. 1 1 . 


Action of Some Organic Acids on the Decompo-sition of 
Hydrogen Peroxide. < I’.iiti.tzzv ami t:. Noii/.i i.lr/i .lo'd, 
/.iTvi, l;il:l, v). 22. i, t;:!S 2 l.'il. -Tne .lecmnpo-uion of livamrcN 

]ieroxidc is considerahly accelerated by the preaem or .aol. 
ipmutities of maneamiua sulplmtc in rieusiail solulioii. 'I i:o ilcotas- 
jjositioii of livdrnoeu peroxide is retarded by uric acni. mol yua, 
more bv oxalic acid, liijipiiric acid, ami lieuzoic acid. li. c. 


Studies in Oxidation. Ilnxiiv 11. .Aiiv.xtkomi jui.l lln ivvin b 
CoiOlTK IJ. .She. t'ht'irl. lii'K, 1 9 1 -t, 32, 1 I oe |i(|i! .’ 

divideil into tlie s,.ef;o„s: („) The Xatiire of the I’inoos': !'■' 
Passive Metals- (e| lllLdrer Metallic Oxides; (,l\ Oxlil.ltioi; adia 
inangaiiate; (' ) Oxiil.ilion of Carbon ; ami ileal.s willl the 
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of ono ot the autl.or's (II E. A.) well-kurnva view., o,. il.e ,neeha,.i,m 
of tlie process of oxi.latlon to the above ca.e, b-oi,i,, T IbO'! 
83, 1088; A., 1905 .i, The bebavio,,, of 

tlie presence of hydrogen pero.vide and acids, wlicn fuuctioni.n, 
a.s anodes, is described, tlie results indicating tliat higher unstablS 


o.vidation products arc toriiied, ivlueh may plav a pu 
plieiionieiion of passivity. The view., of Tefev, iviili' rf sl'.ect 'to tiic 
action of nitric acnl on ronnor f.f Av:,.u„.i /\ iai.. *.• — 


iblo 

tlie 


action of nitric acni on copper, of AViehiul (A., 1D|-’, ii 
combustion, and of Rhead and Wheeler (T.,’l9i2, 101 
criticised. ’p ^ 


The System Sulphur. Anokkas Smits (Z^'Usrl;. phuM n,e,n 
1913, 83, 221-2-n. Compare A., 1912. ii, 40,.^Tho ilrst pan oi' 
the paper deals with a consideration of the' occurrence cf tv\a 
liquid layers when sulphur is suddenly cooled to below 170^ (compare 
Smith and Holmes, A., 1903, ii, 139, ibS-l; iUOu, ii, 3S2, 580; 190G, 
li, 157; Malus, A. ,^1901, ii, 131; and Kriiyt, A., 1908, ii,"'l0‘2S)! 
Krnyt and Bakhuis Roozeboom were of the opinicu that the 
formation of two layers pointed to a liquid transition point or tlie 
separation of both forms of sulphur in different hiver.s. The author 
has carried out experiinftnt.s which conilnn tlie view of Smith, 
namely, that the two layers are due entirely to density diffcretices 
of molten sul])]iur at different temperatures, the different tem- 
peratures being due to the poor conductivity for heat of the sulpliur. 
.It is thus made quite clear tlint no iransuiou point occurs in tlic 
liquid phase. The second jiart of (lie paper is theoretical, and 
deals with the pro<hiction of a T' diagram for ■■ulphur. Tlie con- 
sideration leads to the conclusion tliat sulphur is certainly a 
ternary, and not a binary, system. The influence of the addition 
of Sa to equilibrium mas'ses of S;.- and S-./ are considered under 
many conditions, and ex])cninenTs arc quoted which confirm the 
results theoretically observed. The diagram finally arrived at is 
drawn on the sides of a trigonal prism, and represents, according 
to the author, the simplest arrangement and a first attempt to 
produce such a diagram. The real diagram is probably much more 
complicated. J. F. S. 


• Action of Thionyl Chloride on the Oxides of Metals and 
Metalloids. Henry B. Xouth and A. M. Haoemax (.A Amr. 
Chtm. Soc., 1013. 35. 356). - liive>tigations have already been 

made of the action of (hioiivl chloride on selenium dioxide (Lenlicr 
and North, A., 1907. ii. 255). tellnrinm dioxide (I.onher and Hill, 
A., 190S, ii. 484). and on inertniric oxides (Nortli, A.. 1910. ii. 296). 
Darzens and Bourinn (A., 1011. ii. .'^78) have studied its acllon on 
certain oxides, jiarticularlv those of llie rare earth metals. 

Experiments have now been made on the l.iehaviour of thionyl 
chloride with zine oxide, cadmium o.xide. arsenic trio.xide, antimony 
trioxide, bismutli trioxide. ferric oxide, ghninnni oxide, ealcinm 
oxid^ strontium oxide, magnesium oxide, silver oxide, cupric oxide, 
cuprous ox'de, aliiininium oxide, chromie o.xide. and tin dioxide. 
These eKp..iiinents were carried out in sealed tubes at 150 200 . 
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In gener:il, the action of thionyl chloride on a metallic o.xido 
takes place in accoidaiice with the equation, 

MO + SOCL :MCI. + 80,. 

Ill the case of a metal which has two oxides, the lower oxide 
treated with an excess of the reagent, is lirst converted into 
lower chloride, and this is then oxidised to the higher cliJoricie 
thus ; 

3MCL + 48001, = SilCl, + 2SO,-i- S,C1,. 

Arsenic trioxido yields only the trichloride, Antimonv liio.xi.Js 
reacts at tlie ordinary temperature to form the trichloride, 
when it is heated with excess of the reagent, the pentaehlondc 
produced. Gluciuuin, calcium, strontium, and alununiuiu oxidtj; 
chromic oxide, iiud tin ilioxide are not attacked by thionyl chhnidp 
at temperatures up to L’UO'^. Silver o.xide is but very sliL'driv 
ah'ectod, only a trace of Uie chloride being produced. Id, * 

Some New Reactions with Thionyl Chloride. IIknhv ]], 
Nuam and A. M. Maukma.s (J. .Imer. ('ff ni.Soc., 1213,35, .jb)— .Vp,, 
— In an earlier paper (preceding abstract) au account Iiua 
given of the aciion of Thionyl clilorido .on certain oxides. It, lia,- 
now been found that the peroxides also react with this r'.agein, and 
that sul])iuiryl chloride is invariably one of the producu. 

When barium peroxide is iieatoti with a large e.xees.s of tliionvl 
chloride in a sealctl tube at 15U-. ilie ivaetiou pruec-.U ilm^ 
BaO, -i- 280(4,:- IhiC'l., St >, r '1... hm when the. reai:e!iL> ai\‘ 

present in molecular ))ro|H'rTion“. ibc lolhiwiug reaction (ivcur.; 
2BaO, 2StK‘L— l>aCl, -UaSO^-: SOA'L. By varying tin- uniounii 
01 the reagenicf. a eomlduatiou of tiic two rcaeiiuns can he 
obtained. Ih-irinm oxide is uoi attacked by ihionvl chlori-ls at 
15u*. i.ead dioxide .in»l manganese dioxide react in ihc jaii:e wir; 
as barium peroxide. 

Sodium j'ero.xiile rr.-icts viulciitlv with ihimivl clildii'le ;ii ;],e 
ordinary icmja-rature in aecurdaiiee with ihc equauims 
:N;u.O. 2S()CL .2Xa('l rNa-,St)^ rSt)!'!,. 
and Xa.,0.— 2St>(.'i.. - 2Xa( h - ^0.. — liepetiding on ihf nri> 

portions iti wiiii li llie rca-^wnts are used. T], G, 

Determination of the Atomic Weight of SeleDium. IhrHKt 
ISkcvI-.^Ms and A. livTKisim; [/iv//. Jc-i/. /A/y., 1 2 1 'A '.'u'- ^4'!, 
--The nii.-tiiud ciiipluved bv the autliors was to d'-tontu,-' tl;e 
dcH'itv of livdrng''ii -•I'-iiiile iiv dir< rt wi-iL'iiiuL' ; the ronijirc.^siklay 
of tlit' urns at w;t< a'-o d' tc!'!iiin''d bv c-.-.-ntiallv the same moiboi 
as ibat u.-« *1 bv (Irav and Bun iM',. 95. Ibihii in tlicir exi'ori- 

ments with hvd:i>'j''ii cldonde. In d>-t<Tinininv' I in' wa-m'ht of a iitrd 
of ti;e u'.is iind'-r normal coielii ions at l.ouviiii, the ctivituixi 
correct i->n was mad.- bv i-unq) tri-oii with tiu- weight of a iurc o! 
oxvo.-i] dott-niiin- '1 urnler tin- saim* coiulit ions. The- it'-iih- :av6 
3 071.5 ”ran,s a.s tiii- weii'lit of llio litre of livdi'o^'cn '•eh iiidr, tas 
»T]-or being 3 j;.'irls in It'.iJ'Hi, '[’I,,- ai<.nuc weight of scl 'i'iuni 
fijuti'l to bo 7'JTS. 
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Tlte only sai.islaclory iiiclhof] for I he preparation of the hydrot^eii 
silciiulc used was by tlie. action of water on aluminium seleiiide 
(..oitipaie Fonzes-Diacon, A., 1907, ii. 164}. The was dried 

vath phaspboric oxide, and condensed in a freezini,^ niixtiire of 
carboii dioxide, and elhor. It was purified by dislillalion and 
snhliniaiion, and when dry ilirl not attack inercurv so loiig as air 
excluded. - p/'s. p. 


The Reaction of Metals and Alloys with Nitric Acid. Joii-x 
11. St.sxsiue {J. Soc. /’t'/., 1913, 32. 31 1—319), — Tlie investigi- 
iloii is a continuation of previous work (A.. 1908. li. 107; 1009, ^ii. 
.pia), and deals with tlie metals co|}per, arsenic, zinc, silver, ami 
bismuth, and their alloys. Olie apjiaratus tmeil was an improved 
form of that previously described. The resulis previously obtaincil 
with the copper-arsenic alloys f/oc. -oh.) were confirmed h\- a fresh 
series of experimentB ; there seems to be an intimate coniiex-ion 
between the amounts of nitric oxide and nitrous acid t'onnetl during 
tiie reaction, a diiiiiiuuiou in the voliune of the former <'nrre.spou<l- 
iiuT with an increase in the weight of the latter. 

With alloys of copper and zinc, using nitric acid, 1> hi 19. and a 
tempm’aiure of 05'h the punount of acid entering into reaction, 
using the same weight of alloy and same, volume of acid in each 
experiment, gradually iliiuimshes a.s the percentage of zinc 
increases. All ihc alluy.s conlaining copper give, a steady cvolnlion 
of nitric oxide; no nitrons oxi.!.- could bo detected. All alloys 
conuuning zitic give ri.'C io the lortmdlon of small quantities of 


amtnoniri. _ . 

The re-iK-tions t)i bisitunlj with uitric aci-l are very siitiilar_ to 
those of copper, but under ordinarv conditions tlm rate oi solution 
i? slower. If the nmouut of nitrous acid present in the nitric acid 
is nuidc as small ns jiossihlc, bismuth dissolves to a greater extent 
llinii conpor, but when tlie nitrous acid is present in the usual 
iimportions the opposite is llic case. , 

In all the above exneriment.s the metals ami alloys were used in 
a fmclv powdered state; in the following experiments plates of the 
metals’ were uscfl. the temperature beim: that of the room The 
rate of solution of silver is considerably reduced by dilution oi 
the acid; acid of densitv hOGO has no action within tweiitv-icnr 
lunirs. althoucli there is action after seventy-sixjiours. roim 

acid acoeleraies (ho reaction. Approximately halt the 
acid required to converl- silver into its mtiatc is oonui 
.utrous '-K-id. ,vliicl. would l,o in aroorcbu.ro w.lli Civoi-J- “ , 

llA,;-l-2TIXO,.-AgXO, . A^XO, :-irO: vorv I, ti c itic ’ V “ y 
during tlifc re.iclioii with ucifls vavying in i eiui } y" 

I'lOl. SimiLir results were obtained wiih copper ' ' 

gas IS evolved than in the case of 

liable cliaraeter of eopiier ndrite enables sccouda.s tbauges to 

take place more rcadilv. • . a, mTicIn- 

Ai tbe result of bis'experiu.euts tl.o author ™bLt 

siou that the reactions, tor e.vaiiiple. lu af'i.fXO VXO ) + 

represe- 1 by the equations: 3Cu- bHX0,,-=3Cu(A03 (A Us) v 
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3H.O; 3Cu(NOs)(NO.)-[-2HNO3-3Cu(NO 3). + ILP + 2N0, i, n,, 
reactions of metals and alloys with nitric acid it is ncoessn v irj 
take into account (1) the purity and physical and irieclianic',il (nii 
ditiou of the metal or alloy, (2) the purity and concentration mi il n 
acid, (o) temperature, (4) the accumulation of the prndu. !,.; tjf 
reaction in the solutions. T. p 

Compounds of Sulphur and Phosphorus. VIII. Tr^tra- 
phosphoras Trisulphide, P^Sg, and a New Phosphorus Ox:y. 
sulphide, PA,Oj. Ai.fkkd Stock ami Kukt Fiuedekum {!kr., i.i!';; 
46. 13?0 — 13S71.- - T)rv tetraphosphorus trisiilfihide is stable in 
air (^com])!Ue A.> 1012. ii. 1106). but solutions in benzene or eaviio'i 
di^uip!u<ie become cloudy ahuost inuiKHliately on exposing ',i 
air. giving' gradually .a yellowish-white, voluminous procijhiai" oj' 
the phosphorus o.ipsiif phidr, This compound is Ih-sI. pj'p. 

pared by diawintr air. laden with carbon disulphide vaprju!', foj. 
twenty-i'our hours thvouuh a solution of tetraplm.^plxini- t,; 
sulplnd*' in carbon disulphide. 3’he precipitate thus foiTi.vtl j.; 
w;u<hcd by liocantatiou with ca-rl'on disul])hidc. and freed irnm i]i<. 
latter Ur>t in a vacuum over |)ho>phonc oxide, and then 
eurrent. oi hydrogen: in all o]'eiati(ms it is necessarv lo 

exclude moisture. The oxysulphido forms a yelhnvislnwliit.', ’dc!;- 
crystalline ]n)wder. !) • I’OG. which is ijisoliilih* ■ m tli,> ysn;,; 
solvents, and is decomposed l)V heat; it sliows im-ij.ieni luh'.n ;;i 
150’. and at about 2.5U- to a mildcn-yellow iicpiid. It is verv 
sensitive towards moistur.-. deli(|Ueseing in the air a.s laadilv 
phosphoric oxide. 

Ozonised u.sv.'en can !)e u<ed in the piY*paratii>ii m 

(t\'V::eii. \v!’c-n til'* reaction is eonudoie in Imli an liour. but. th-iv !• 
a T'-iidi’iicy to Uirm iimre highly oxidhtnl product.-. 

A nii.Mure ..f and sulphur, when heated a( I')" , L'iv-v- P,.,. 
coiji]Hjujid no matter how great tlie excess of >ulp}(iir, If iP.j 

tetiijicrainrc. is ;il!n\ved to rist' to 130^ tlie lio.at of reaction fiirih'r 
raises it rai»i«i]y lt> 3iKi--. ami i.s formed. The einiipoinal l‘,s. 
is also readilv tkblaimal bv lieating a- mixture nf P,S and I'.S 
the nrooiii'i loiis of 3IVS. • IP^S. for twelve hour.- at- Mn...-P‘',ii- 

T. ,S, P, 

Applications of Positive Rays to the Study of Chemical 
Problems, .U>v;rn .1. Thomson (/V(K. ('amh. I’h>!. S^r . i.dh 
17. 2i>!. Compare A,. I'.tCJ, ii. 8^5. — Two sanipl-'s o: ;:;cvs 

ootanti-.l I’rum the re-uhie-s of iKpud air liave been <‘x;;!ai:; d 'iv 
the positive ray methoil, The (me sannih- containing' iii'‘ hcavi-.-r 
L'ase- wa,- found to b<; a mixture of xenon, krvjiton. and aiid 

tln-r.“ were no lim-? on the tdiotoeraph unaccoutded for. The ii:;: 
sampi- w.j> loiitiil lo contain helium, neon, and a ii- u- c.i- e: 
atoll!!*' '.vi ;::}!! 22. From the. relative hrielitnoss of th'- hnes <a 
neo’i ami tile m-'.v ea.;, it. would seem that tlie quantitv of the 
pas pn.S'-tit in air i- much .smaller than that of n<vm. 

’I'h - .second p.iri lu’ tlie papiT deals with tin' inve-tieati -n * 
new gas of aloud.- weight 3. which is found to make it- iipi c u Ji:'.' ' 
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in discharge tubes under cciiain Th- -a, is „i.. 

l.v various .netals evherr these are suljjected t,, bombard., .‘cut. "by 
cathode rays, helium being also liberated dun.,,, the llrst sta-e of 
,lio liombardmcnt. The metals used were iron, nickel rmc Conner 
lead, and platinum. It was also found to bo oivcu oli bv'c-ilcniiu 
carbido. jj; ^ 


The Absorption of Neon by the Electrodes of Luminescent 
Tubes. Oeokciks Claude {f,W;i(. rmd., 1 : 11 : 3 , 153 , 

Compare A., 1911, ii, G02, 1087;.- Xeon c-.xliihits a' very marked 
resistance to absorption by the electrodes in lumiiioscent lubes 
wliilst producing rapid ea.lhodn; voiatilisalion oi certain inerals 
without itself entering into this volatilisalimi. .Small quantities 
of helium and nitrogen present in neon rapidlv disappear ^vhen 
the discliarge is passing, but small quant itie.s of neon cannot be 
.Miiiilarly removed from helinin. Tubes thus freed from niirugen. 
when submitted to a greatly iiicroased eurrciiT, become (died with 
a blue light, which is characterised by the appoaraiico of a continu- 
ous spectrum with a strong ray in the green ami a series of 
rays in tUo violet. ' Wy 


Experiments on the Alkeli Met^ile. Louis Hackspill (.-Lm. 
i'him. 1912, [viii j, 28, tUI> — Tlio preparation c.f cjc.suud, 

rubidium, and potas.siiim by healing the anhydrous chlorides witli 
metallic calcium is dcscrilicd. When the iiiixture contaiuiug <a largo 
e.xcess of calcium is carefully heated in an c.-dtausted iron tub© 
])laccd in an electric oven, it- is found that the alkali metals can 
be obtainoil in pure condition in iiearlv tlieoreiical yiehl. Tho 
products liave been used in the investigation of the physical pioper- 
ties. ineduding the dcll^ily, the coelTick-nt of e.xpansioii, the vapour 
pressure, tlie densilv of the saturate'! vapour, and the electric 
conductivity; in addition the action oi the metals on w.iter at low 
temperatures has been investigated. Corre.q'Ondiiig experiineuls 
have also been jnndc with sodium. 

The densities of the metals at 0'^ are 0‘97d3. O'SoO, Toiij. and 
1003 for souinin. potassium, rubidium, and c.esium respectively; 
t!i© coeilicienls of expansion in the solid state. O'dOO’dIO. 0'000'Jo, 
O'i'OiiJ?, and O’O0029l ; in the fused vondition. 0'0C'0274. O'OOO'dSo, 
') 00033S. and 0-()(H)3-lo ; the poreentage increase hi volume on 
fuhon. }'o(b b’4'2. and 2‘o2. From the coefheient of expan- 
^ion (a), tlie critii-al tein])erafure (/’..-'I has been calculated from tho 
equation a^-^l • (•27'-- V), where T is the- Temperature at which the 
e\j)an?iou is measured. Tlic values so obtaincil are; sodium, ‘JOT)-' ; 
potassium. 19G5^; rubidium. 18-‘)i^; ca'sium, 1627^. 

Tn some experiments in whicii an attempt- was made to dHtvimin© 
the thermal (‘xpansion of the metals immersed in benzene, it was 
found tiiat this hydrocarbon is acted on by eicsium even at the 
ordinary temjierat'ure. AltliouLrh uo hydrogen is evolved during 
the jeaction, tho black, amoriilious substance which is obtained 
correspoi-.rls wiMi the formula This formula is supported 

hv the f’’ ’hat diphenvl is formed when the substance is acted on 
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by water or alooliol. It lakes lire on exposure to air, and iauia 
with a smoky llame. On lieatiiig in carbon dioxide, it decoiii],n.s,s 
with slii'lit explosion; it reacts violently with chloroform, but is nor 
acted oil bv carbon tetrachloride, ethyl ether, or pentane, 

Measureiiieiits of the vapour pressure of the metals wore in;:,!,, 
at’teiiiper.atures between d50° and 400°, and the rebulla obmlne.i 
are plotted in the form of vapour pressure curves. The volaiiliu 
increases at all temperatures with increase iu the atomic wi iriit. 
Tlie atteuiiits to measure the density of the saturated vapours liavo 
not oiveii ve'rv consistent results, but they suffice to show thai il,e 
alkafi metals i'n the state of vapour consist of mon atomic iiiolcrul;.;,, 
Xlio electric conductivities of the metals were measured in tlie 
liquid state and also in the solid state at temperatures ranging i,o,„ 
the iiieltiim point down to liquid air temperatures. The result,! 
seem to show that tlie ratio of the specillc resistances in tlie .solid 
and liquid states is in the ease of all four metals practically l o. 

Ill reierer.ee to the aelion of water on the metals at low teiiipcra. 
tures it was found that- the reaetivitv appears to increase a.i llie 
atomic wemht increases. The lowest temiieratures at winch Ills 
action cmild be detected were: -<JS° in the case of sodium, -lai- 
for potas.sium, -lOS' for rubidium, and -llC'-’ for ^ 

Solution of the Constituents of Alluvial Sands by Sub- 
terranean Waters. K. Dir.sr.irr ijhdl. .‘I'o.i. Mm.. I'.il:!, iv| 13, 

3i»{) \!t tilt' ro-nlt n f=erit.-s oi cxpci'inicnts coudikU''] 

wiili w’atci-s ami sand- collecied in the valley of the Loire bnivciii 
Novel's ami Sullv-siir-Loire. the aulliur liiids that when ram or 
river water tiller,; throtiuh or Hows over sand in presence oi carbon 
dioxide, it dis.solvrs calcium carbonate, magiicsia, silu-a, .uid 
alkali s;ihs iu proportions whieli are characteristic loi a jaiiih'ahii 
xi'iul. If the waters llow over sand iu prosouce of an lusudru-Mi 
iiiiamiiv of carbon dioxide, tliey may dciiosit calcium liiihorui, 
willi a ' little liiapiiesni, hut iio iron, .'duiuHia. silica, or aejm 
salt- will la- lost.' .\inilvses of the samL used ill these exi'i-vmi.-ii'; 
a’le oiv.-ii ami |iarticr.l.lr- of the ipiautilie.s of tlie soluhli- 
eni-^ii, the waM's u-ed. before and after their ouiitaci iMia me 
samls, ' ' ■'' * , 

Determination of the Atomic Weight of Calcium, 'l''" 
(licn.-xrK OK CoMNCK .leud. rey. />/;/., Ihl.i, 221 --.1 . 

weiched amoulli ol l.iire oreeipilaled ealcium earboinite was trc'.ml 
wni, c.meeiurau-d sulpliurie acid. To ihe resultim; pieeipnatc aiw 
sointim, was adde.l ab-ciiule aleohol, alter whlcll tlie 
su'.ldi.ale was ,-ol!eeU-d oil a fired idler na|ier. washed ruth absc-iiti 
a'for.nl. rui-l ilri'-il a? l"k-. Tlio n-suhini' atomic wciL'hl' o.iUiinva 
were -iMlt,;, -iH-lJ, -in-Ht, -Id'H. irn-ini: aii avi'niL'O variie or 

•I'l iL] lor til'' atoriiic wei^iit ol calcium. ' 

Preparation of Barium. t'.cMifi.K M.vtk.nos (t'mimt. |■'•'c^ - hi'.’' 

156 . 137 i'* K/'O. Comparti fiillowiu" ahstractK- h.iMini! 
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readily olitaiiied by beating barium oxide (3 mols.) willi silicon 
(1 atom) in a vacuum m a steel liilie at I'torp. The- metal distils olf 
and condenses in the cooler part of the tube, the reaction hciiie : 

ilB.aO + Si^i-BaSiO-. . 3I!a-3T cals. ° 

Xlie silicon can be replaced by lerrosilieon coiiiaining 
silicon. \Y, G-. 

Reduction of Magnesia by Aluminium. C'.t.iiii.i.c B.ynosox 
find., 191.3, 156, lloT — 11.31)). — .thiminimn powder heated 
with heavy magnesium o.xide in .a vaeuuni at 12fl0'' in a stec! lulie, 
readily and almost completely reilnces the oxide, She- niagnesiiui! 
bring deposited in ,a crv.stallinc state in the cool [lart of the tube. 

W, G. 


Lead Tree in a Silicic Acid Gel. Ai-Fked L. .Simox (Xeitsdt. 
I'heni. ind. A'oUouii, 191.3, 12 , 171. Cotnp.u'e .1.. Ibl'J. ii, TT'2). — 
The reduction of leail acetate in a .ailicic aciil gel with the formation 
of a load tree can bo readily shown if a- [jiece of zinc foil is sup- 
ported witli its lower edge below tlie surface of a gel pi-epared by 
iiilxiiig together a IS'.’o solution of sodium silicate and a slight excess 
of oO'T acetic acid, and thes) .atlding to the mixture about Ib'V, of a 
cDiioentrated solution of load acetate. The solution is boiled to i'reis 
it from carbon dioxide, and the zinc iniroduoed into the cold 
solution. I'- 


Colloidal Lead Dioxide. Hydrolytic Method of Preparation. 
Aoexaxdck Gutbieu and b. S.iiI'ek (JhtM. lo/l. JMIoidf, 

1913, 12 , I'l — l"7j- — If small Tuaiititie.s of ainiiionimii plnnilii- 
chlorine are added to .a- large vohime of v.aier, a brown, colloidiil 
solution of lead dio.xide- is obtained. The reaction may be repre- 
sented bv the equation ; 

■'(NH/lrPhCl,.. - IH.T) - I'btOil - IHCl -i- 2N’fT,(,l. 

Tlie solution is unstable, and soon bi-eoioes colourless as a. conse- 
quence of the action of the hydrochloric acid, which is liberated, 
on the colloid in accordance with: 

I>b(On),y4TlCl_PbCT,-(:L; IILO. 

Tliis may be provenTed to :i larce exioiit if aimnoni.a is added fo 
the tcater in .sufficient qu.antity to neutralise ilie acid winch is 
sulist quentlv sot free. If. in addition, small quanfiUe.' of gum 
arnfiic are ilissolyed in the water, it is possible to obtain lairlv 
sialle solutions of the dioxide. Tlie best conditions are attainetl 
when 20 c.o. of .V/o-ammoiiia. solution are added to 2.o0 e.e. o! a 0 1'-. 
sohuicil of gum arable and 1 cram m' tie plumb, chlornle added 
gradually to the well-stirred solution- When treed from elootro- 
ivtes by'di.ah-sis. Hie solution can be kept for a cons.der-able time 
wilhoiit mucii dcromposiuoii. On evaporation ol llio solntioii lo 
dryness, the dio.xide oecomes insoinble. i , ■ i 

The eolboiital particles move to the nosillve pole- m an eyclnca 
held, •When mixed with hvdrocl.lorir and mtne acid sol, i tons tl e 
brown. c.Boldal solution is gra.lually dccolonsed the xi'lomtr o 
Ihe react,,,,, increasing with the eoncentratmn ot the aeid. . odmm 
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hydroxide has a similar action, but the change takes place much lt >.? 
rapidly, Sodium cliloride, barium chloride, and aluminiuni 
sulphate have no coagulating action, and in presence of 
electrolvle? the dioxide appears to be approximately ae stable, as ia 
pure water. H. M. I). 

New Method for the Preparation of White Lead. Hans Ifur 
{^Zf.iUch. (fuorg. 1913, 81, 40 — 45). — sulphate dissolves iii 

boiling conccul rated jnaguesium chloride solution (mother Uquurs 
from potassium deposits), forming magnesium sulphate, whicli 
readily extracted, and inaguesium lead chloride. When iinp\u-;‘ 
lead sulphate from line dust is used, copper and silver jnay he 
reuiovcd by innnersing lead plates in tlie solution. 

IMagnesuun oxychloride, prepared by adding the requisite quan 
tilv of milk of lime to magnesium chloride soiulion and iKMUiii.'. !> 
collected and mixed with an excess of water. "Magnesium ioju] 
chloride is then added at 7o — 80*^ until the alkaline reaction di." 
a})pears. The lead oxychloride is then allowed to settle, and tlie 
solution, which is now free from lead, is removed by <locnntatioii. 
A further quaiility of moist mairnesium oxychloride is now inixcd 
with boilin:; water niid saturated witU carbon dioxide until tli^ 
alkaline reaction disappears. Tlio suspension of magnesium carlnu)- 
ate thus obtained is then run into the ini.xture of lead oxychloride 
and water, and stirred for an hour at 80^. The product lia,s ilie 
composition CPbCO-.l’blOII);. and is completely amorphous. 

Wlute is completely dissolved in the cold, without decom- 
position. by a solution of magnesium cUlorido. D TIG, the solutmn 
bocomiuL’ alkaline, indicating a reaction: 

2rbcc).,.PbK")iT -h MsCT 2rbco.,?: ti., + Mg(oii ).. 

" C. II. I), 


The Electrochemical Production of Colloidal Copper. T 
i-voi.-ANi) KiU'iO-. \.!. Phfiifical Choin.. l9[.‘h 17, *2'^l- -All' iri'p'c 
copper first described by Schutzonbercer (A., 187S, 54S), and 
more rccenrly by Benedicks (A., 1907, ii. o-lS'j presems ni'iii;.* 
points of similarity to Carey Lens gold-coloured nllotropio r-ilvir, 
which is generally mlmittcd to be colloidal. Tlie nutlior addiuv.' 
evi'ieiu'c lhal Schutzeniieri:;'*r V allotropic copper T. in Tt. 
colloidal, and explains its formatiou on tho protective oTiui 
theory. 


( opper ai-eta-te solmioTi, ]>artieui;)r!v wlien iieated, i-> I'arU 
hvcholy.'C<l with lh<' prodmiion of an itt-'ihible lia*ic -innii' ■ 
IiYclroxi*,!*'. soine nf which rem.iins in -uspiMision. The sa'p- r'e 
hvdvoxid*' \v;iiiilerr- \<* the <-:Mh<Hlc <luring ch‘ctroK>i<. acd iu':- :i 
.1 orra.-enve I’nllm.! to the jiartn-h-s i.f ropj.rr vh-i-ir' <i--; 
which ar^- tlicr»d/V i>rev(-iii*-cl frurn bfCj.tniM!.' crv.^talL'id. t''- 
tlie iK«-tai remain^ in tin- form of a solid l:**]. Tie- }iri--ci;c<' i-r 
iii'iti ‘ c! ;v«- > t)!l()i(l in cfiuper :H--'lato solution i- ilcmoiist ral'-d dv 
f*.; in.'i’ ion of .'in emnl-ion on shakiiu: it witli bcnz-'iie, alTo'C: 
li,- <■'[• I'L is ics.s i.-.arked than wnh ferric .•ictatc. All t!:<’ p'"!n'!'.;i' 
"i ■•'•ii'iitZ' nberiri-r'.s I'.un'i-r. im-lndin" its dis'idniinn in norc’ -i'':' 
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«itli evolution of nitrous oxide, can be explained on the colloid 
hypothesis. 

The electrolysis between ,50° and 90° of solutions of copper 
propionate, acetate, and formate in presence of gelatin gives rise 
to a series of golden to red cathodi! lilms. Some of the red lilms 
tvhich were laaiuered kept their colour for at least tweKot months. 
Electrolysis below 35° gives rise to a pale brown deposit, wliicli 
weighs 30 to 30';;. more than Faraday '.s law requires, and is con- 
taniinated witli gelatin, copper oxide, and acetic acid or copper 
acetate. On immersion in one of the above electrolytes, it uiidcr- 
goes a remarkable series of colour changes to goldcii-lirown, reddish- 
purple, purple, blue, light blue, olive-green.' The blue patina is 
c.xcet'dingly beautiful, lint uiiforuinately turns to a jiale bluish-grey 
or olivc-greeii on long exposure, and no means of fixing it could be 
i’oiuxd. 

The production of these coiouis i« analogous to plioto'jraphic 
tk'veloittaent. Dilute copper sulphate is to some oxteiu active us a 
developer, and (he formate more ?o. but the full l)lue colour was 
obtained with the acetate and propionate. Other salts of 
(•(>|)))er are inactive. No ap})reciable change in weight occurs on 
doveiopinent. but the blue^ colour is only ou’the suri'acc of the film, 
which presents the onlinary copper colour at the back when 
slri]tpcd off tlie ('()])per, brass, or platinum cathode. The blue is 
terii|u.>raniy de.stroyed by hydrazine and i)y nxidfsiug agents, Xo 
colour is d(?velopcMl on an r>.\-idisccl fiiin, but this can Ije sensitised 
a^ain by reduction v.itli liydraziue. 

Xo good colour elFccts were obtained with films deposited in 
ptv«;enci? of colloids other than iielatin. but starch, in acid solutions 
i> sliyhtlv active, since it tends to accumulate at tiic cathode. The 
cathode deposits obtained from other salts of copper in presence 
0 ! gelatin are abnormal, but none develop any colour in acetate 
solution. 

It is supposed that the " dcvelojmieiii " of the>e cathode deposits 
consists in the adsorption of colloidal copper hydroxide from the 
.•ohuion by the deposit of colloidal copjiev. IT J, C'. 

, Micrographic Notes on Copper. H. lUicKi: {IxUni. Ztd.<h. 

lldT 4. iruh'-l'iiii.-.-tMlii-WurUod cop|-.'i' 
i>kn;U;d.li~:uioii iii -do'. ;ii. wlilch tcinperauire the size nf tho 
cry-ia! yv.i’iis is a tniniiiiu!!i. li increiise.' very slowly u]i to j 00“, 
.itid tlu'ii vri'Y rajiidlv. Prolon^reil heaiiiu: at -150^ produces rho 
co;ir:-e structnri' as rapid hoatinj’ to higher temperatures, 
llociystalli-r.tion is also well marked atier six hundred days at 1 OUT 
^upcriicial conversion of the hardened into annealed material at 
I'll! IS L'leatlv accelerated bv close contact with an etciied. eiy>tnl' 
line suri.'ice of copjier. Prolctmed etehiny with a dilute electrolyte 
al-^ - brings aboiil convorsion to tIh'' crvsttilh.iie coiuhtiou. 

the oxide cuieelic in c('pi>i v undergoes segregation at 800- or 
niovard-, hut at the etTeet is imperceptible after thirty day?. 

‘ ‘ C. H. D. 
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The Rare Earths. Yttrium Chloride and the Atomic Weight 
of Yttrium. James E. Egan ami CLAREm-E W. IUlkk [J. 

Cheui. Soc.y 191H, 35 , 3G5 — 377). — Rare earths obtaiued tiiMi, 
gadolinite and xenotiiiie have been fiactionaLed by various 
fractions obtained by James' broiuate iiietliod (A., 190B, ii^ I'ji 
499) have been subniilted to Muthmaiiii and Bohn's clironi io,. 
method (A., 1900, ii. 909). Tt has been found that by 
means small quantities of fairly pure yttria can be rapibb- 
prepared from mixtures containing small amounts of erbium aii.j 
holniium, but that the method cannot be applied to the 
lion of mixtures containing didymium and gadolinium, nnlcs.s tli* -- 
are hrst removed by means of potassium sulphate. 

The determination of the ratio Yr-jO;,: Yr,;(SOj);; yielderl v.ii i.- 
for the atomic weight which are lower than those obtained by oiIm r 
methods, but a stndv (J the ratio Yi^Oj : ‘iYrCb, gave values v;ii v 
ing from 90 10 to 9014 pO — Ui; Cl — 3o'lG). Yttrium min(ri;i|, 
containing not more than of erbium, gave the value '.Htli'. 

K, C. 

Yttrium Sodium Sulphate. Chari. ks Jamvs and H. C, )lni.i,i s 
(J. Amer. CViem. Soc., 1913. 35 , hoO —.*>63)- — in u^ii^g .sodiuni .sulpli ito 
for etfecting the separation of tlie cerium and yttrium oarlh.s, vni v 
ing results were obtainc<b and this has h-d to an investigation (■:' 
the systetn. yttrium sulphafi.-. sodium sulphate, and water. Ti,c 
results have shown that at only (.iie yltriiiin sujpi ;;!.' 

e.\ists. iiameiv. Yr-(> 04 }. .Na. SO^/JI i..O, whieh has Ijcoii 
bv Cleve. The solulion.s showe«l a ifiidency to remain in i ■■ 
metaslabli* ■•oHdili(>!i for tuany months. 'I'he elliciem-y of 
sul]>]iate for ,>-eparaiing o-rinm ajid yttrium earths de[icm!' o" 
cOJlCCUtvatiuii ; ’.f the solmiou is tot) i-tiim<-nt lated, muel; o! b; ■ 
yttrium earvlis is precipitated. K, (,. 

Physico-chemical Researches on the Electrometallurgy of 
Aluminium. P-ai i, Pascal an>l .Xlcidk .lorxi vrv { >ui\ 

1913. [iv], 13. -139— 1 !9b— -Owing to (lie discordant ami 
figures which are given in tin* literature on the tlierma! pi'-!.'! -- 
r)f ndxtures of crvolil--, alumina, and lluoi Kpar. i In* ^niijeei Im- b-. ;; 
sy'tr-nmtic.illv stmlieil. About d.'i grafU' of the pore ->iib>i.ii:- v.-- , 
intiinalelv luixtHl and jires'cd down in ;i iinkei cru<'il)ie, arc! ib- : 
packed in a grai)}nt'' crunble with iron [ibng- and h.-.io., 
Meker furnace, the lliermo-c-mj)h‘ being hm-cI as,-, -lirici. >'■' : 

liad tl.e a(;ce})L.-d in, p. 977 b but. ilmn^jiar wa- ibiuiid ii' 
in. ]i. Idbi-. winch i.s mucii higlier than i~ u-'iialiv >talcd, T'^i' 
eutectic mixturo of rrvolile and lluor.-par had m. p, iMbi , and '.va- 
con.i'o-ed of 7 I'll.', of tlie former. w!iii>i the mixed crvsi.'ib cmi- 
tained rc’spi-ctivelv llO'-a and .obi’,'., of the tluoriilc. 'I'lm 
mixture of crvolite ami alumina hml m. p. Oi'l . and inm;ni;c-l 
I’l'b of alumina, whil't the mixed crystals coiit.iimd ‘_’n 1 Mid 
d'he rnixdnre of tbiorspar and aluimiia f'Jtb.d '.,) had m. p. l‘J7i! . a"'! 
gave crvstalh conlaniing 9b ., and 9S b of alumina. 

In order to vimulifv the stndv of the ternaiv -%>(< m tin* n : n in- 
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„( re arranged so that two of tlie eonslituents w, v,. , 

sludicd in the case of the binary mixtures By 
'■"“‘ff to ho tl,o mixtufo ..oittriuin “"q 3 ' ■ 

ervolite id 0% flt.orspar ami Irr;. al„mi,m. The mterpretation o'f 
,1,0 results was facilitate,! by the examinaiici of H,o solidified miss 
ilixtures which came within the cryolite section of the In, .nolo 
j,n:sen ed a sugar-hke raclurc ti.ose i,t the fluorspar sertfou 
si, owed larp cleavage faces will, c|,,it„ya„| rcilexici whiKt t „ 
,„ixed crystals isornorplioiis with alumina wove flauou,,,] cliioilv 
hf'xagon?Ll, and hafi a grey r?flo.xi')ii. ' ' - 

lisothcrms were also plotted. From theu, it is seen this ci o 
is umibiial, but rather ideal in ihat the maximum loweriim 01 ill,- 
melfiiig point ol a binary mixture is auaitied liv addiim the third 
rouslituent. to the binary eutectic. Temper, liiires lidow Ojfic 
wliidi is the point aimed at in tie- manufacture of aliiiiiiiiiimi are 
represented by a small quadrilateral, from which it i.s .seen that tlio 
lulditioii of more nunrspar than IW'', of the cvvolife must 1 » 
avoided, whereas more aluniina lliau is comniniilv'iised might ho 
;„lde(l, althougli the risk of volatilisation of cryolite makes it 
inidp?irable. 

]iy lueFixMinng tlio toinporijime t>f final ^alidiiiratioii it was possible 
io trace out the sclidiis with its Ihcrnuc ••landing." TliLs loads to 
the following conijiositions for the iiu.xe-d (.•rv>ral.s composing riie 
ternary eutectic -crvolitf' : ibiorspar; abitniiia 1 T1 

(10: 15: ‘J5 ; I IT. :hj . 51 ■ j, f. -iv, ’ 


The Formation of Aluminium Nitride from Alumina, 
Carbon, and Nitrogen. I. Wau-ek tbcuiNKi;!. f-JUMrocke/n., 
Ji)i:h 19 . ;1C2 -:)■;>). TJie fann-iiiou ol' alumiiiiuni nitride iroiii 
Hliunina end nitrogen wc.s studied with rc.«pccr to the velocity of 
formation, temperature at wliich the reaciion occurs, and the infiu- 
(Mico ol the presenci- oi varbou numo.Klde on the process. Tlic 
reactions were effected in a carbon tube coiuaiued in a large gla^s 
vessel ; the tube was electrically heated, and temperature readings 
vere made by moans of a Holborn-Ktirlbaiuu nvroineUT. Alumina 
c'utcl carbon in the form of <ool were mixed together in the propor- 
uoii of 2 AI..O 3 : IC, ..'lid compressed into pellet? of U'.5 — 1 gram. 
The reaction v;aA carried out on one of flic pellets in each rase. It. 
IS shown that aluminium nitride, is formed to a small extent below 
1 b'O'h and that at- 1.50ii' the velocity of lormaiion becomes very 
'.'teat, 'fhe veloriiv is arrived at in the various, experiments hy 
iilltuviiii; tin* reaction to proceed tor a. deiinitc time (thirty minuics) 
and tlien boiling the jnoduct- with alkali and r-stiniafin” lhi“ 
aiiiinoiiia evolved. The course of the reaction is expressed l.‘y tlie 
'■'iuaiion A1„0.; 4 3C - 2A1N - oCO. This reaction is strongly 
''ii'lotherni’.c. and proceeds at about the same rate when the pressure 
is reiluced to 250 min. of nitrogen. The presence of c.arbou m.on- 
"xide diminishes the velocilv nf tlio rcactjoii. .ind a;s this gas is a 
product of the reaction, experiments wore ini'lc to see ii the reaction 
"'as revofsibie. It. is shown that- at 150U' an equilibrium is set up 
"hen C!. ’.1 immoxlde is present t-i' 2 ' — 10 vol. hw. at IfiOtP the 



ii, 5111 


abstracts of chemical papers. 


equilibihlln ooinirs at 50 -65 vol. % ot carbon inoiioxi.lo. \\-i,, 
aUunlna is lieated alone with carbon m carbon jiionoxi.l... . 

‘)Q (35 pressure, reduction occurs at teiuperaiures as lnw 

with the formation of aluminium carbide. The expc-riin, r,-, 
show ’that, qualitatively at least, the formation of laibnlc vio 
parallel with the. torination of nitride, and it is suggested tliai i! 
nitride is formed through the carbide. The use of diflereut 
of carbon causes the reaction to occur at different yeloiitie.s. h 
authors c.an find uo evidence to support the equation of 1 c,„ 
and du Pout (U.S.A. Pat. 1031581 /S-’l, winch represeut^ 
reaction in the followuig wav: A!pj-r bC + dN:>- AU .;ja - -A 0 . 


‘■Liquefaction” of Clay by Alkali. Joii.ax.ves K. Xrij,ia,i 
(Kdl. Chm. 1913, 4 , dGl-312)..-TI,e author has up, i.. 

a detailed investigation of the inllucnce of soclium and ca.cnnn 
hvdroxides on the thinning of clay jiastes, both m the iiroscuc, 
aiid alisciiee of humus substances. With this object iiicasHrcM.i.p 
have been made of the adsorption of the. alkali by the clay, an.i 
also of the electrical condurlivily and viscosity of clay .su.su, ii.uci., 
containing alkali livdroxidc In varying concontrations 

Tlie results obtained in the investigation ol the (list rilnii ion ci 
the alkali between water and the various clays indicafe tliii; il.e 
hvdroxide is adsorbed in accordance with the ordinary o.xixoi, iiiih 
fiirmula. This phenomenon is modi lied to a greater or less 
in the [jresence of liniuus snbstancee, which coinhiiie wilii the (lisci 
to form hnmates. The ihinning ol a clay mash in j.nseeee , : 
alkali is to a large e.vtent (lelcrmined hy the swelling ol_ t he hinm,, 
substance in the'clav particles; this leads to a proces- of < isiin,::;.. 
tlon, wherebv larger .iiiiintities of alkali linmate iit,e lonm"l. mm Imi 
substance api.ear- to play the part of a proteclivc colloid. 

On account of the chemical reaction winch tlius occuiy iii 
of humus, the (list rilint ion of the alkali between the solid and h.yii.i 
phases is found to deviate very eonsidcr.ahly 1 nun the r.a|ii;o- la i.i- 
!,f the e.vponeiuial formula when the eoneentrauon ol lie mk-.: 

hvdroxide is very small. . i 

vi>c*Oritv iijoasurcmciils inrhcatv that ik.ow clin'ij*' t n. 
the eliaract,'r'()f the elay suspensions. I.nt ii seems |.rolvi,.;c i ,r 
these ran bo accounted for on the basis ol the swelling aia o,- 
tegration processes referred to above. 


It, 


New Process for the Utilisation of Iron and Mangar. 
Ores Rich in Silicon. Naz.mpmo T.Mn .ii (fl.cm ■ i d . 
oil— hP’l - In ■■'nd o>'mr cnnntnes there .arc i. n-ai i , 

dieposits’of iron anil manganese ores cmll.aining more limn 1 
of silicon, anil tlif author proi'oscs tin- folh.'.ving in, ■II., , i 
ntdls.itinm Bv the action of stipe rlieale.l sicam on n 
chloride, hvdrni-blorir acid is y.r,„lnrpd, with which lie- or. ■ i 
tre.ited lii'snitable vessels. The elilorides of inm am - ' 

thus pro, lured .are separatcl from the silicon comrouml' b' - 
tleii. and th" -S'ol nl ion ‘.j obtained treated with llm ma. 
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from first process, whereby all the iron is preupiiaied ;is 

livdrated oxide and magnesium ciiloride regenerated. 

'The manganese can be separatofl from the iron by replacing })art 
or all of the magnesium oxide by lime. The calcium chloride thus 
obtained can bo converted into magnesium chloride by the addition 
of the reqU-isite quantity of magnesia and treatment- with carbon 
dioxide. 

The jiroducts obtained are free from sulphur and phosphorus, no 
matter how much of these elements was present in the original ores. 


The So-called Fibrous Structure in Mild Steel Fai l 
OiiEUHOFFElt [ZiitiicJt. 101:1. 81, Kni— Ibp) .A fllrnim 

<;tructurc, due to parallel arrangement of ferrite and pearlito 
Ina^^ses, presents itself in all hoi-rolled steels, with the exception oi 
pure pearlitic steel. All kinds of hotrworking produce the effect, but 
its degree is dependent on the nature of the working, the tempera- 
ture and the rate of heating and cooling. The production of the 
ctructure is due to the influence of slag eudosurcs, which serve as 
nuclei for the reeryslallisation of the ierrite. That part of the steel 
whicli is derived from thf outside laver of the ingot, and is almost 
free from slag, does not develop the- fibrous structure. The relation 
between structure and medianical properties has also been deter- 
, C. Jn. V. 

iniiiecl. 


The Toughnees of Iron [Steel] at Different Temperatures, 
I',a-L (loKUKSS fit,. I D, IIahtkl ('/Ait>ch. enm-g. Ui'm.. !■ !•!, 81, 

1 in—M n —Tests have heeii marte by lieauiig or cooling the speci- 
lien bevoiifl the required temperature, placing the bar on the anvil 
m thriesUr,. machine, and starting the, test when a thermocoqhe 
indicates that the correct temperature has been reached. 
mediod ot shock-te.stiiii; "itli notched bars lias been used. Th 
steels contained O-0S9 and O-OSo^ of carbon respectively, but speci- 
'mens from the heads of the ingot.?, cxhihitiiig considorab.e segiega- 

'1h’‘t::t;e:te:d\rr-T^ to 1000^ and the cu^es ^ ^ 
,!one are very -gn.^ shoudng^d.^«f --- - 
. and a inimmuin at . ; * , ; Discoutimiincs at 

lalls olT rapidly. At -lO the observed. The curve 

the cnticnl lemperatuieb ot the - ^ 

showing the angle through which the ba.s ..re ^ i 

iniiunniin hctwecn loO- and oft . 

Action of Blectrolyten °° 'Ltb'u'sea 

(Intern. Zeittcli. MtiiHogrnj-hv, . ....jajniuat.ion and 

for bearings, wlien sawn through cnacks, Iho 

etched with hydrocluonc acid (1 - - ; ,vl,icli rupture 

surface of the metal becoming ui& y ‘ >wtrolvtc in accelerat- 

„«urs. The effect is due to Flaws 

ing the -.ass.age from the ;. .y,ourhood of nvet-'.roles, where 

ui sti ,. noilcr-platcs. m tne mi.u 
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the metal is locally strained, are also caused to spread hy the acip;!^ 
of acids. C. H. D, 

The Transformations of Alloys of Iron and Silicon. (iKdini.s 
CuARi’Y and Andkk (Jornu {Compl. reml., 1913, 156, 1240 — I2l:>i 
A study of the dilatation curves of soft steels, containiug vaivi i ' 
percentages of silicon, shows that the addition of silicon hai^ 
appreciable etfect on the dilatation between 0*^ and 700''^. T; ,, 
irregularity in the dilatation curve for ordinary steel ob.«eivc,| 
between 800^ and 900^ is not displaced on the temperature 
but the departure from the regular curve becomes less, and jin.idv 
var.ishes witli increase of silicon up to T3'.n. Thus with sbi'., 
containing more than I'll '7 of silicon the dilatalion curve shows 
transformation between 0“^ and 900*^, whereas the cooliii;: (iii,., 
shows one at 700'^. W, C 

The Transformation of Alloys of Iron and Silicon, I'hiii.i; 
Viiiovnoi'x {('ompt. IDl.j. 156. 1374- d-lTb). -A ifply in 

Charpy and Cornu (prccoiling abstract), in which the author uumi. 
tains that it is the point A^ which is of primary importance riii . v 
in iron alone or alloyed with .>^iUcon, tlmj the point A-; <t<M > i 
exist, and that the point A, only occurs when carbon is pn'sent, 
lu the re-lieating of iron the transfornintion A,, begins at 
an:l ends at 7-lG^. the .addition of silicon causing an itnincdiatc !ir> 
ill this tranvlonnation temperature. \V. G 

Influence of Manganese on the Mechanical and Structural 
Properties of Low Carbon Steels of Commercial Qualitv 
A. 8taI)klkk yZ-'ifadi. ano/y. Chf.tn., I'Jld. 81, 'll — bu. t'diniJiirc 
Tiaiig, A,, ion. ii. 2bbn-- Kxprriinenis with low-cariuin .stoel.s. 
raining unlv Si, and low j^hosphorus and sulphur, slmw ihnr 

the tenacity is increasi’d proport ionat el v to the m.aniranes" up to 
d'7'n Ivin. Tlie elongation and contraction are not alier< i iiv 
iiiauuanese within that limit, and dcpetul onlv on the «aih. ii 
content. The presence of mangane.se is without, inliucmcc on \\. 
microscopic strncinre. Ij. I), 

Reciprocal Behaviour of Alkali Sulphates, Chromati-s. * 
Molybdates, and Tungstates at Low and at High TemporutiirdS 
II M.^rio Amvuoki (Aui Ai'f'n'l. I'.'ld, i v , 22 

— 4d9, f’onu'are A.. 1012. li. 7d7).- -The paper rnci-,!. 
re.'Uh' oI the tli'Tfiial all:l]v^is of the ‘•\>teii,s; 

K K -CrO,. I\ .('r*b K..Mvitb, and K ,St ). .M of b 
'file III. p. .- of cei'lain .-alts were I'mind to bi- a-; follow-: pni, 
Milphate. lo7n ; potas-iuni chromatr. 07> ; potassium nriA' .i . 
0:1(7 ; j)f.i inm t miL'^tatc, SO 1 . The trandtion pninis :■ 
r-nlts ar*‘ : po'asMuiM -uljihatc, .'n.o ' ; liola-.dum <'hr<<i]i ii- , ' • ' 
jir-ra-.'iuin ii.'tivinlate. .17.') •. pot.as-ium tuiiL'^taie. .77.’>''. Tie* i’ ‘i 
oblaim.-d in tli*’ sv-tcin K SO, K X'rO, auri'c witii ih'-.r ,,7 Id' -■ i.' 

fA.. lO'H. ii, .b'dl. Tn the system KA’rO,-K.,Mui b iliu cn:' "i 
crvstidlisatioii is also intcrniediate between the -olidilical i' -i. ' 



IN’OROASIC CHEMISTRV. 


li. .jKi 


[leiauirea of flic t,wo salts. lUxtiues up to 30 iiiol. of cluoiiiato 
trystallise at tlio iii. p, of tlic itiolybOate. 1 hi- curve of the system 
K'.SOi -KoMoO, is also comiuiKuii, l,ui there is a very flat miailiium 
trh lieluw the in. p. of the luolyhdate. The in. p. of the mLvtiire 
loiilaiiiiiih' 'la i“ol- of .sulphate, is erpial to that of the pure 

mtilvhdate. aXualogous curves were f/htaiued for the conespundine 
sodium salts by Boclce (A,, I'JOG, ii, 7.10;. R. V. S. 


Bleotrochemistry of the Chromium Group. I. Tungsten 
and Uranium. Aktuuk Ji'iscutit iZeiisek. aaonj. Chum., 1913, 81. 
170—208). — [IVitli A. RoUEiaitin,.) Rod.s of metallic tungsten arc 
|jrcpared by AVartenherg's mr-tiiod (A., 1907, ii, 697), using a 
modified apparatus wiili a calliodo composed of iiingsreu impreg- 
imled with calcium ami barium o.vidcs. and an auxiliary tungsten 
electrode for starling the arc. Tlie electrolyte used is an alcoliolic 
solution of luiigshen liexadd.onile, ami file comparison electrode 
a calomel electrode in contact svitli au aicolioiic solution ot 
lithium cliloriile. Comiiarafivc measureiiiciits are made with 
alcoliolic cupric chloride against the same electrorle. Tungsten 
is found to uccupv a place in the potential .serie,s between antimony 
and iiieiTurv. Ihi-mvity is not observed. The normal potential is 
at least 0'('>o9 volt. * 

[With Knit lx. RiDKAt. : -U is not |.ossil)!e to obtain rods ot 
uranium ot sullickml Iv liijli couilucllvity for fusinn by Warten- 
lierg'.s method, and tin’ materia! ii-cd lor potciilial measureineiits is 
timt obtain "d from oxide and carbon, lused in a vacuntu tuniace. 
Jt thus contains carbide. Using au alci.>!iolic .“oliilion of uranmni 
lie.xachloritlo, uranium is icuLiul to have a potential between coppci 


ami hvdrogeii. , , , , , 

It has not been found iiossible to obtain metallic tungsten by 
the oleclrolvsis of alcolmhc solutions of luncstcn salts, or or an 
aoucous sointion of m-ruinestic acid. Alcoholic tungsten hex.v 
(I'loriile vkdils, ill file calhode compartmeni. green crystals ot the 
cm, pound WCIkUKt', iiliis vol.. i. .j<ii. 1 . ramum does not yield 

'* •rirn'Idcctrolvsi- of ,;ulutioUs of uranium acetate yields a deposit 
m a hvdratcd uranium o.xide. The co.idltions 
Iklcrciit clcctrolvtes Inive been delermmod. T.olh acul -and alkalui 
' .Soiutimis vield tlio urauium in t'ne same stale ot oxidation^ 


' Preparation of Pure Uranium. ““Td 

rhem.: 1913 , 81 . li;9_121l.._lramn,n has not ^ 

,n a siitlWielitly pure conation for -;“;tl,:^^:Sdmglho 

till- j.roiiuct in a porcelain Imat m ■' derived from the 

jiroiluct ahvavs cimtains aUimimum . ' ' j .j j , vessel, much 
cccCain When reduced ^ r " jnW 

Xb%re";^UrXst::wcd"’'xteI sted is more lesis.ant than 
Ifoii f 'lier slceb. 
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I’lu' iiitoTupl has l)eeu made to reduce uraiiiuni tetralliK.,) i 
which is more readily obtained pure. Sodium is iiot availahlr 
I his purpose, on account of the sparing solubility of sodium llurir , ;,. 
iu water, whilst pot-assium has been found to escape in the iVirn, 
of vapour, even when the joints of the vessel are tightly made 

C. H. 1). 

The Equilibrium Tetragonal Tin - ' Rhombic Tin. Ki;N,r 
Cuui:n (/Voc. K. Alcid. AmHlerthan, 1913, 15. 839 -yiiip.. 

Polemicval against Smits and de Leeuw (this vol., ii, 141). 

H. M. T> 

Oxidation of Stannous Chloride in the Air in Presence of 
Ferrous Chloride. T. Warysski and W. Towtkikwicz 
ana!., 19lo, 18. 130 — 132). — Of twenty-tive salts experimentr'l \vitti. 
tiie only one that strongly accelerates the oxidation of slaunouv 
chloride di?.'>olved iu dilute hydrochloric acid is ferrous clilori l.., 
From the tablo.s given, it is evideTit that the Tuaximum ciiVrL ii 
obtained when 1 mol. of ferrous chloride is adiled to lOu iiioU. 
staunou.s chloride. If more is added, the action decreases, 

h. DK K, 

Compounds of Titanium Dioxide wi^h Selenic and Selenious 
Acids, Hans Uukxek anorg. Ch^ui., 1913, 80. I18--4r>-y _ 

A solution of a-titanic acid iu hot dilute sulphuric acid is 
with selenic acid. The white precipitate has the compf.siucut 
TiO>.ScO;.}KO. wlhlst with otie lialf the quanlity of selenic :j('id ,1 
similar compound, 2Ti0j.ScU;j.H;0. is obtained. SelcnidUf; arid 
alr-o vields L\vo coinpoumls. TiO...So( L.lb.O and 2Tit).,,SeO,.,li A). 
The seleiiious compounds dissolve more readily in water than cin- 
selenic compounds. All are soluldc in Imt mineral acids, 

C. H, I), 

Zirconium Carbonates Muouaki' (‘uaivksrt kHuU. a'vc, c.tim., 
1913, [ivl, 13, 454— 1571.- llrv zlrconiiitn <txide does not 
directly witli carbon diuxulo. but at teTnperaturos'hcluw iXi i: 
absorbs a small amouiil of the gas. Whei a zirconium sab is yry- 
cipitated by sodiuiti carh'uiate 01 ativ coiicontraHuu, tin* 
ZrCO^.ZrO i.s iirrcipitate-i as a iielalitious, micrecrvstaliiiu- 
mass (compare Berzelius, .-iu//. f’/iim. I'hgx., 1825, 337 ; lienr.aiin, 
IS'.lh, S'J. I'JI'i, wVdcli ciianges int'i ilie h>i>!r>}*' wiili 211 O 
in itii e.xliausled /ie.sieeator. Above GO'^ it l.'c^iiis u> lose c:irte!: 
dioxide as \V(dl ns water, and forms 2ZrCnj,3ZrO ,,3I [ .0, w'nic;', 
toward'! ‘J5u\ l-ecomes still more l»;!si<‘ a/ul ajjre.'.-; v.U!! 
ZrCO,.3ZrO .,H .0, ami then stoadilv rh’ffjiu|,oses. until at •}<'" i 
oxi'le remain?. An anhydrous carbonate sf.-enis iucu'.dde r! 

exisienct'. Like thorium, zirconium forms nrlho-carhnnato'!. h'.'.i. 
unlike that ir.etal, it onlv vields a basic carbonate bv prerithi iU"^:. 
Vndcr 30 or *0 atinosj>heres pressure, however, liie '.lii'V'lrai'.d 
carbonate absorbs carbon dioxide, ami forms a hvdrated liur.snl 
carbonate.. CO,Zr;2n ,0. ' J. C. W. 

Chemistry of Gold. Victor Lkmirr (/. Amer. i'hfut. X'.v, I'.'lb 
35, 5 iO- 552). — An examination of the action of vari'ai- 1 rj.i'.:' 
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ivdia-itig agents on auric chloride has shown that aurous coju- 
pi.uiids cannot he obtained in this way. Jn alkaline solutions, 
iinnierous compounds, such as formic and'lactic acids, fonnahlehvde’ 
;i,,-imie, phenol, and aniline, cause tlie immediate precipitation of 
-()}<!; whilst a few substances, such as pyrogallo!, qiiinol, and other 
[liioLograpiiic devcdojicrs, produce the same effect in acid solutions. 
Many organic liquids which are itumiscible with water extract auric 
(^loride Iroin its aqueous solutions. 

(,)f inorganic reducing agents, sulphurous acid and arsenioiis 
oxide are capable of reducing auric sails to the nitrous state, hut 
Ml other reagents studied cause the precipitation of gold. 
Siilpiuirotis acid has proved the most salislactory for the purpose 
(I'otnpare Diemer, following abstract). E. G. 


Aurous Chloride. Mkiais K. !UKMKk(/. Amc-r. ('fmn. 191:;. 
35 ^ fj; 32 — 559). — When auric chloride, containiug hydrochloric acid 
and water, is heated at 100^, it gradually lo.'cs weight, and is con- 
verted into the metal. Tf, liowovcr, tiie auric chloride is pre[)ared 
hv dissolving gold in aqua regia, evapuraimg the solution, and 
iiealim^ the residue at 200*" in a current of cltloriiie, it is obtained 
free from. hydrogen chloride aud water. When such anhydrous 
auric chloride is heated a*t and weighed at regular intervals, 
it is found that at a certain point it is completely converted into 
iiiu’ous cl’doride. Aurous cldoride is rapidly decomposed by water 


\n accordance witli the equation 3AuCl = 2Au - AuCIa. When 
solntion of the salt in ammonia is acldiiicd with hydrochloric acid, 
ilie com/wn/zf/, AuKIIyCl, is obtained as a white, crystalline pre- 
idj-itatc, and is very unstable. _ _ 

Wiieii a solution o'f auric chloride is treated with sulphur dioxide, 
its colour is reduced to some extent, but, before it becomes colour- 
flccomnosilion takes place, aud gold separate«._ Tf chloride 
nf sodium, potassium, uitiinoiiium. calcium, or magnesium is added 
to an auric chloride solution, the yellow colour can be entirely 
I’cnovcd bv sulphur zlioxide, and this reaction can be u.sed loi 
the volumetric esiimalhm of gold. Determinations have been made 
fit tlm siii^.c poteiiiial of gold in an auric chloride solution at 
various stages of its reduction by sulphur dioxide presence of 
r'-i'di of the chlorides mentioned, and all the curves obtained show 
a dccidcfl break corresponding with the formation oi an aurous 
compound at an intermediate stage of the redncuon. burtlier 
l.a.e alTonlect .videi.ee that in 

.iiloridp oxi.sts as a canipou;i(i of the type Aut.l.^aCl, w ii. i j 
u.i.tahle ex.' 0 ].t. in pretence of a large a.uoant ol ,he ddoiule of 
liie .alkali -i.ef.al, Wlien thew clnnhle compounds suffer deco - 
posiiinu, the sidutioil becomes veUocv, owing to the tormat.on of 
anvil' cliloride. and gold, is precipitated. 
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Mincralogical Chemistry. 


The Melting Points of Some of the Barer Minera^^ .Aus^.L^ 

.„eas.u'i.,g tl.e of l<no«n inchin. 

Se:^ton:::iltoto ;o.,l tuutalales, phosphat,. a, a, 

iiisenates, and viramites. 'iS,5) are aonvaud 

The re.-=.il(s ol.lained by Cusaak (.\., 1SJ8. », aa.S) a.a y.n. b-l 
in the liglit *'f tlie autliors results. 

Maucherite. a Nickel fro^^ Th.ang. 

mi’novarivhK'h ■'".s'at Lt .nistaken for ra.umelslY^le u.nns 

hhuie... aide r.d.o.to,. 

niaiiiianito, tU., m t. . ,, r.rv>t-iU Ir'vc ;'i' 

• 1 • .• .V .. l.’icL.li.'n 1 lillVlir'lU- (.Is.'lrU'' ll'.vt id 

. kiiplerscliie ei .■ j . dairanonal or ortliorlioiulac .'!, air! ; a- 
lorill OI [aH'tangUl.i! I.ll' ■ luu.i. |•,K,•.,na nnl .■■■lla'." 



f viC'ki'hrim-M Ky i'ran-ltl. ^ivo tl.. Uir.ui.l;. 


An.ii 

Ni.Av • 


Ni. 

i-.'-r.i 


V-. h. 


11 . 


The Natural Crystalline Carbonates of Calcio-n, ™ 

iron, and Manganese. Kau.. tbn Nnr.au ^ - 


Ion' nudln-ui'emyoyed'ia tUrs nn^^urito 

inriil'les aukentes, in rviurl, tile I.iolerular pro|.nltl..n ... - 

y,.:,; -lonMlv d,.,w tlun. tin- d-n.ilv nt auHen . ^ 

a l,n...u man, nr l.elw,.rn tin- hi.uls ( af.ut uud - — 

whiKt tin; lorr.RT .■...npmm.i lias a d.-M.sn> 
tlioo. ralrubile.1 fr.„„ rablte ami Slderne. ^ 

liv in-atirig till' liow.li-re.l n.nieials m .i si i. rni '■ I 

of li’ot air, tree from rarbon diu.Nidc t m lali o ' ' aitiiai.i' 

carboiiales lias bee:, delermnicl. \\ ben a "usmu 


r-inn:, 
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niagnesite, dolomite, and calcite is thus lioatod, the nia^nesilo is 
jirst complclcly rlecomiRKod at 410\: the dolomite losS carboii 
aio.-cidc corresponding with its magiusiiiiu content at 500^ and witli 
its calcium content, at 53t)° ; finally 1 lie calcite is decomposed at ,570 o 
Ilic same order is ohaerved when a stream of carbon dio.aide is 
,i 56 d. Deteriniimtions with .ankcrite and two rloloinitic rocks indi- 
cate that in both materials there is no co[ii[ioi]iid of magncsmni 
and calcium carbonates, but tii.at mixtures of ankcrite with calcite 
are preaeut. tin the other hand, another doloniilic rock behaves 
as a mi-xturo of dolomite and inagnesite, Jlicrochciiiical methods 
of distinguishing the intermi.xed carbonates in thin sections are 
described. 

Dilute hydrochloric acid attacks chalybite miuh more slowly 
tlian ankerite, and the solution alivays contains rcbitivclT more 
iron and less manganese than the original ii.iiK-rai. The compound 
(tiFe(C 03 ),, is more readily attacked than ('.iMcnCtbi,, v.dth which 
it is isnmorphoiis. whilst tiie tliird component of ankerite, the com- 
pound CaMn(C(h.i,. is tbe most resistant of all, Anlceruc and 
lioloinite are decomiioscd as such, and not fractionally. Similar 
conclusions are drawn froin the action of copper nitrate on the 
minerals, but the dilTercnces oi eoltibility tire even greater tlnui 
with hydrochloric acid. . II, I), 


Certain Sulphates from the Neighboiirho.od of the Moniistery 
of St. George in the Crimea. Seroei 1'. I’orov (Hull. .lead. 5V;f. 
SI. PSUrihourg, lOlb, ■Jjiil. -Vebblc.s on i lie shores of the Black 

Sea, near the ^fonastery ot ,^t. Go. tree, tire c.iatcl with ivliiic and 
vellow mineral depo-sits, which are tt.itml to V-e .siilpiiates of various 
coinposirioiis. ()nc of the purest of these, wnich was white witli a 
very faint bluish-green tint, g.ave the following percentage rcsiill; 
on anttivsis ; 

lilt,,',, 

SCI twi,. K.,II... U-", '.ba,. x:-. II..O, !i ntfi. Tend 

sag- 1,1,0 t.,;,,:' IC- o-tc .-ta O-b, teas OTl lOO'lO 

Tf the CuO, XiO, Mnt). .iml Xa ,0 are calculated as MgO^he 
.■ibove fissures corresp'-'H'l wirsi in.:- I'-rinuui 4)4,--. ^ • > 

which is' that, of pickcrinoito. I'aniai replacement oi tne magnesia 
by .jtlier oxides has be„„ observe,! in other s.sniples oi pickeriugito. 
In otb.cr specimens of tit.' white sultiliate, the ratio .leiween ne 
oides K.O. and KO was ioun,l to he different irom tlnit shown 

The vellow subst.aiices consist of iron siil]:,l'ales containing free 
sulphur niui vurious iniininties. Gvpiiim is aUo tonne . 

The fonn.ition of pu-korin^ite nml 
FR^arded as due to the action on the ,alnmino-hi na - P , 
of sulphuric Rcid resnltiri'j imm the Treathcrins 0 py 
latter may also be the source of the copper and me -e . 

Attempts to Produce Mixed Crystals 
JadeTte. 

Mixtures rtuicial diopside (t ih'g- i;'-’,,.' ■ .' 

o'* 


vd^, CIV. ii. 
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fused, and the prodncts ‘ir- 

eeueous. cvystaltae ,^s - 

jadoile IS presuil. I ai pure tliopsule, m. ii, 

Jadeito euuld not be 'th^Juale, NaAIO.,, takes „p 

extinction. 

Chemical V;?).— The author 

{Bull.^ /teat/. *Vj. near the shores ni T.nb 

ilo^criber^ a ‘^pei'iinou ' • rnlour ami a t'attv 

'^'T'"' inl'bp'-''"'''' ’d'G'J'Jd! and V’ivP.s (be following results oil 
aunlysis: 1 .,«^mii 

V,.' I'.o Nil). Kd'- '■~‘'"A'- ■'■'■'■d. 

b;, ,,, VM, fs. Ufd bea,< 

r „ ■ • . I in iiu.iunii lo the varioui view.s wiiirl; 

These iigure.s ‘‘'d '>n-> che.nieal slnicture of .ie,ilielitc 

have been exiu-e pi to umuM,^.^ ^ ..^ 

^ooinpare IhuLMm. A.. • ■ ’ ' ,. ^ jj, -n] ; Wajlaoo, A. 

Clarke, A.. 1C.L, It, ol ; ,u .. p. ■ • ^ 

loot), ii. 1565; Kuote and brau.e;.. A., UW. , ,|, 

1512, ii. Iff'. ' ' I.’’ 

r .' nf Certain Minerals from Ceylon 

Chemical Ir.ves ta ,^, J, .e..;, .<(, 

Gravel, II. , •• .. T i,i ar.ivcl from t’lf 

.~:>l,araga!uuiv,a |.roy;iu-e o' ,,S‘h, '.'" ' 'htd.-. 1) '.viih a v. lvfiy- 

in the iorm ei dii.l. creu?.. ’ 1 ' ' ■ , 1 ^ <i;, neither ei.av.u’.' 

hhu-k. flat coiu'hoida,, „|„^1„ uansi,.,!.i,ee, tku; 

iiur crystalline inriii. and t \ ■ ^ ^ -.e their edeef, li e;vrs a 
chips irainsmittini; ‘‘ '' , i„it. tint nnlmciasc. Its 

,Ur’K brown stroaK, and -"blp •■! " 

pe rcent ace composition IS as foil,. w.s. 

V ,■> t'l, r-i'.'i:'’ /b>, c' i.''' 

sf 'flu,. ' 5;^.- .\p ^ , i,, ,,- . 

’ * I -.n, M ;". lil". K 'l N ' O I'!" ' 

.jtM . '.0 '’■''I •'■■ ''^'' ' " 

Thr-s,. results ar.. .''^l"^'".!",' ' -i..,'!''. ./.it) (T'lib, , ain.'ii ta- 
FeO.iSiOsla-bl-O'T"’-,- ''' ...ah’A tliai bin nmaud 

:„.,her w.-lh the phyM-d pr-perites, irninau ^ j, 

r,..!n,n_.s to the tselieliklllll.-e- 

ippliclion Co, w, 1.1 
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the microscoiiic structure, tl.e optic, il properties, end the 
teliuviour towards dyes of different samples of iiieerseliaum obtaiucl 
irom various sources, llie observations seem to show tliat the 
I.ieerscliaums consist of mixtures of a librous, crystalline silicate 
with constant optical properties, and of a gel. The crystalline con 
. stituent IS basic and absorbs acid dyes, wliilst the isotropic sub- 
stance IS actdic and absorbs basic dyes. When a finely iimvtlercd 
sainplo of meerscliaum is subjected to the action of a solution 
containing mctliylcne-blue and magenta, it is foinid that tlie 
mineral becomes idue and tlie solution re<l. Tins is atlributed (o 
the much greater rale at which the basic dye is absorbed hv the 
cel. The variable water content of the nieer.5chauiiis is probablv 
connected with tlie varying ]jroportioii or the two constitiiciits, fur 
the constancy of tlie ojitical properties of the crystalline constituent 
would seem to show that the proportion of water in this is quite 
constant. H. M. D. 


Behaviour of Cimolite before the Blowpipe with Cobalt 
Solution. llEKiiASS Strk.m.me tCeulr. l<Jl:j, 

fiirtlior criticism and reply to Tliugutt (A., 1912, ii, 267) on the 
constitution of tlie minerals of the allopliane groiqi. The cimolite 
iroin Bilin, Boheini.a, p.vnmined by ThiigiUt, does not become blue 
when ignited witli cobalt solution, ami he consequently drew the 
conclusion that this mineral represenls a definite compound of 
alumina, silica, ami water. His analysis showed, however, 
2'49“ll FeO, and this is suilicient to mask any coloration. L. J. S. 


Cancrinite- and Nephelite-bearing Bombs from the Laacher 
See District, llia.sii.tnn Bk.iuss and Joiia.nsiis t.'nLKi [Jahrb. Mhi., 
11)111, BnU.-IliL, 35, 119 — 2211, 723 — 752). — The first part, by 11. 
Brauns, gives a detailed petrograjihical description of these ejected 
volcanic-blocks, with an account of their oonf.eincd minerals; and 
the second part, bv .1, Iflilig, gives an account of tlie chemical 
esaininatioii of the materials. Details arc given of tlie methods of 
analysis, especially with regard to the detection of traces and the 
esLiinatioii of small amounts of the rare elements (lauLaluin, 
ghiciiium, etc.), the presence of which liave not before been detected 
in tiiese minerals. Analvsis 1 of the iieplielite gives the rrdin 
SiO, : Al.O,, ; (Xa.Ki.O --2'2.j : 1 : 1-02 u'Oiii]>are Morozewica, A., 
19Gd, il, 2ul). .-Nnaivsis 11 of cancrinite agrees with the lormida 
Xa.„AI.,,'ii,..,0,<,Ca,Xa'.,(C0.,l,,,5H..0. Analysis 111 of davviie gives 
Xa),,Al.^„Sir,0,„5t'aCI..’l()11..6. A sorliiim-potassiiim felspar (imcro- 
peidhite) gave IV. Tlic.se" analyses and fonmilm are disciisse.l in 
detail; anil bulk analv-ses of the rocks are also given. 


lio,. T,,..o. A!,0-, F.',o 
"ide’h! “il cT'C i's: 

IV.; i.i; lO tiiu'f I'.fii.S O'SU 
-'''i' ii*j Irar-', LTIo irncf?. O 


i'. Mi.'>. ( uO. K'O. C!. C'.'2- *'2''- 

II o n -■■b- -■■■’ 

incf. T.i”'' naiv. t A!si> i;t\ trace V 
Aiso o Un.-.- li'acvs. 
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Mt^teohte from near CuUieon, Kansas. (iEouuK V. 

(/Vdc. Nai. J/ws., 44, 1525 — 1130). — 'I'lns stone, wci-rlij, „ 

iO’lO kilos., wus found in 1911 near Cullison, in Pratt Co,, 
and is stated lo have fallen on December 22ud, 1902. On ji,;' 
broken surface it is black and very dense, sliowirig no a])[,;iiv],| 
structure, but on a polished surface it exhibits abundant Jntlulljc 
specks, numerous chondrules, a large, light-coloured patch, aiip ;j,j 
obscure banded structure suggestive of shearing. Umb-r i],.. 
microscope is seen a dense aggregate of smaU chondrules of viuji,!]. 
shapes; the recognisable minerals are olivine, ortborlinmt^ic 
monoclinic pyroxenes, and fragmentary plagioclase fehspar.s, uiif. j;,,,,. 
with metallic iron and iron sulphide. I> 3'6b. Ohemkul ; 
mechanical analyses by J. K. Whitimld Yielded the follo\vin<; rcojits* 
A separation by means of an electromagnet and trealmt-m -c 
residue with iodine gave: iron sul[)bidc (troilite oj- pvrrli-.kn,, 
b'UO; metallic iron, I'J'IO; silicates, 7!‘r>i); schreibersitf-. (ipj 
The metallic portion yiehied 1, ami the silicate portion II. uu- 
\vhich the bulk comj)o.''ilion under 111 is cah-nlated : 

>i- S, V. Ni. CV. t'li. t'r. f, Mti. hV, p , 

1. ''ci-.'i' Ti.i.v '-Ti;! a-r.07 O-oul M-!t;o u 0>‘0 ><i'7n<i 

III. —• g-]>iO eU I’M! O-'j;'’*' o-(".i.s O'cU <i-<.itr. ::l -i;'! 

Sh.'.. K'." - ''aO. .McO. Mn". N’.i.'.'i. T 

II. l7-:-i'; ;V.i7 i>-lO o-xj ;:i ;•) '> v: 0 i.i! 

III. i -'t 0-7.'- S P-- i.c';2 -i:!-'’-)! U“2'js r?'!! u ]'\ . ;■ 

The pou-ilered stone, wiien dii:e.<(ed with di.uitled w.Ucv, - 
trace of calcium, and with verv tliUu.' liv.tmcldoric :i<'id <i ':' i'.d. 

St>.. and !T-i . uhe last, no <iouht. ilenvcd fi'i :: i;. 

olivine (. These results suggest the ]>rcsi-ni'e 'U' i he mi mu' i 

or ol it' WiMtluT.-il rojircsciitativc ovj'sum, 1„ .1. x 

Thu Minor Constituents of Meteorites. idv.ia.K 1“. Mniiau 
i.huT. J. S.-i, 35, ni'.Pi. Th- lints uoil 

to he j)tcs>-iU in im-tcorurs aia* .silicon, aliuiiiiuuni. Ufii. c"’'- 
maujviiCs". nuke!. C'lt.ih, magiu-sium. cahauin. • 

-u’i'liMr. oil .sjdioni'. iii'.d carbon. In rn.Milion to tlu-stv ir.- o,’ 
hav«* hi--!i r-'p'-rlc'l. s<*ni<- (.f which arc limihti'u! (.a su!hHii'\- ■ ■ 
literature i- L’ivmii: arsenic, anlimoiiv. con{>cr. irol 1 ’ d 
pdhi'iium. )«:aiinu!ii. iridium, tin. titanium, tun >■ , 

v.ui -.'iini;:. ami zitm. S;ui:}i!i‘s of mu. h s. llian -r.m.- <■ > v-. 

'•! t;.' I'Ca-.MUi: ••'■•Vvu ni.teorUi> Imvo l-.-cn .^jK’ci.'dlv .w.m.’Vi ■ ' v 
.1. h. Wliit ;;c!d lor tiu' presence of these rarci t < i 
IS J } re-*- ui oi pi.-it-ioiii! is (•r^!uirml■d. am* >1 i 

t'.vf instance.;: pall.'uiiuii! and rutliennnii were found i 

I, Iro.-i irorr, ('ruivnn |iMhlo. .Xiizona : anal, t, lo t ' . 

II. In. i; I'lom Crandes. yUswn. [U. Iron fi.m M i i 

Pfn:>y:vaiiia ; I 'r. ii ooi; ; iruTh ; t'u. (i-niK ; ('I, u _ .1’ 

IV, Iron from I’erryviTie. Mis>ouri (tliis vol.. ii, V. Su.’.iv 

iron (pallasite) from Mt. Vernon. Kentiickv; abo. I’r. '‘f'''''. 
trace. 
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1 . 

II. 

V. 


Si. s. r. -Mil. 
tracfi 0-009 0-‘2in i>il 
0 010 O'OiiO 0-100 -• 
— — - 0-101 


0-015 
0 012 
0-010 


ti..i ..xi 

0-510 0-105 O'OiS -> 
7-742 0 001 0-145 0 'j;>2 0 
2-90IJ 0-090 — 


I-V. 

) ^9-107 10'j-!j 17 
1 i-'0'470 lOO'Ooi 


VI, Stono from Sf'lma, AkLaina; aUo, V.,0;j traco. Rtono 

ironi County, Kansas; also, loss on igliiiion 3-.30, iV 13-S6, 
Xi 105, Co 0 03, Cu O'Ou. \ HI, jStone from Cullison. kansa.s (sfM> 
preceding abstract). IX, Stouo from ilacKiuney, Collin Co..' Texas, 
[■OHsisting of troiiite (FeS) G'2G, srhreibcr.site. 0'3S, lueCal 5'7oi 
chromite O'll, silicates 87-35; tlio silicate poriioii foavo anal. IX, 
and llie metallic portion contained Xi 13*16. Co 0'92 Cu'o-Os' 
Fti [85'84]-l(H)-()0. X. Steno from TIolbrook. .Xrizona’ (this vol.^ 
ii, 71). XT, ytoiiy Jrou (palksite) from Ki-a.sjiojarsk, Siberia, 
specially e.xa-inined for arsenic and tin, hut. no trace of these 
detected. Comparisons are made between the chemical composition 
of these meteorites and of the nllra-basic terrestrial rocks. 


SiO.„ 





-M-O. 

Mi.O. 

XiO, 

t'iO. T<jt;iL 

VI. 22-40 

4-S,S 

-•;7 -00 

0-1 9 

1-52 

-21-05 

0-27 

l-.fS 

0-12 e'j-Sl 

vil, 

8'259 

F551 

0-5-7 l-l-' 

24-01 





— iUi-ii; 

IX, 4;T30 

15-lS 

K-45* 

- 3--^S 

yo-t-i 

0-25 

0-51 

-- l'.;O-05 


Analytical Cheipistry. 


A Roimed Meiliod of Obtaining- Sublimates. Aunui.u L 
T'u.iciiiu I'tvc. Jiui/. Jjnt'L Xt/c., 1913. 13, 460 — -ifh)) — The 
siibliuKitiou chamber is a- cvliudrical, wooden or porcelain box, 
.1—6 cm. ii. diaiiK'ler and o cm. in heduht,. with walls about, 1 cm. 
Ill tliickness. A ])air of iarcep'% is liued internally on each side 
ui tlie box. and eoiiiiccted iIu’oul'Ii the walls with tornuua-Is for the 
sorree of current; ihev are liinged at a sliorr distance from Iho 
internal face, and are of suflicient leinilli to reach nearly to the 
top of the box when bent at right angles at the hiiiga^ The forceps 
efiri-v a earbeu rod ^n .some- caM.‘s a platinum strip is used), on 
which t he substance to he lieateil is placed. I he subhmation 
charnher is closed above and iu-low by cover plates, and is hiLcd 
with inlet and outlet- tubes, so that the heating process may he 
eaiTied out- in anv desired atmosphere. The cover-plates may consist 
of glass, clear or opa-iitie silica, biscuit ware, plaster of Paris, or 
even white pa;[>or, and niay be raised if necessary by circular 
wa.shers. A glass cover-plate is convenieutly cooled by a. drop ot 
water on its upper surface. a *. f 

AVnii the above apparatus it. is iiossible- to examine the cgcct o 
heat oil sr' 'ances in ililTcrenf atmospheres, suhlimates being formed 
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with the same facility in these atniosplieres as they are iu aii'. 
Mixtures or alloys, such as brass, or even steel, may be dealt with 
to a certain extent by fractional volatilisation, the deposits produtui 
being removed on separate cover glasses. Very sjnall quantities ol 
impurities in met.als can thus be detected, the cadmium present iti 
comruercial zinc being easily distinguishable. 

This inetliod of analysis possesses a range of action enormouslv 
sujierior to that, of the blowpipe, and is limited only by the vola- 
tilitv of the carbon; only very small quantities of material are 
necessary. 

The results of experiments with the various solid elements in the 
periodic system are given. T. S. V. 

Removal of Fuaione in Alkali Carbonates from the 
Crucible. K. Mowuen (CV/«/n. lyiU, 107. — At tlie 

of the fusion a-.pincii of powdered nitre is added to the still liquid 
mass. Ibis causes the same to become more porous on cooling, owiiicr 
to gases being evolved, and to be more readily disintegrated bv 
water. L. de K. " 

The Use of Extract of Red Cabbage as an Indicator for 
Colorimetric Estimation of the Hydrogen Ion Concentration, 
L. K. lVALni;.\t {Jhochem. /^.Usc/i., 19U, 50, 1146. Compare this vul., 
ii, 2o7). — Reply to a claim for priority by E. Euld. S. B, S. 

Theory of Indicators. Jons Waddell (C/-r-»w. yewn, lOli), 107, 
206h — According to the ordinary theory of indicators, it is strange 
that metlivl-orange, a strong acid, should act towards weak acids in 
exactly the same wav as phcnolpUthalein, a weak acid, acts towards 
weak bases. Tliis anomaly i.s removed if methyl-orange is consideif d 
lo be a weak base, ami net a strong acid, and tlic author gives 
oxperlmenis winch indicate the basic behaviour of methyl-orangG, 
Accordiiii: to tlie ordinary theory, the pink colour is due to the 
undisrociated sub>taiu:c. ainl the yellow colour to tin* di^^o(:lal.d 
ion; all means of dimini-sliiiig (he dissociation, however, Uoul le 
cliange the colour from pink to yellow ; for example, ghu ial aix'Uv 
acid to which mclhvl-oraiige is added gives a red colour, which may 
he lo-SSPimd, if not deslrtrvo*!, hv the addition of acetates, aud i; 
easily cinuiired to vellow hv the ad<lition of aioolud. Other 
ment' nr-' quoted, of .a similar nature, indicating lliat the yellmv 
colour of methyl-orange is that of the umlissociated conjpouiid, !);(■* 
red being due to the dissociated cation (compare Koves, A., idl'!. h, 
746). ’ ' T, S. r. 

The Development of Electro-analyaia. IIkmioivs (''uKsrNUs 
iXtil'ch. ii/ih/y. CltP-m.. l!il‘>. 81. 4— — .\n hi'-torital luif'eiif 'd 
the inlrodnction of eh-ciroivlic metliods of aiuiUasis, witli hii)'j!J- 
graphical referejices. C, IJ. B. 

New Electrode for Electrolytic Analyeia. h. IIkkuai x yb"' 
(f./aU., RtlJ, l8, J dU — IdOp — A .slight iiiutlihc.ttioii of d.ij 
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Hnllard apparatus, so as to rpndr-r it more stable. The electrode 
consists of a cylinder of perforated foil composed of an alloy of 
platinum with lO/o of iridium, to winch has been sealo^l a ripid 
stem of the same alloy. The spiral used with this eleetrode^is 
about the same as that in Ilollard's apparatus, onlv is a little more 
cylindrical in form. *' ^ df. K. 

E-itimation of W^ater ia the Volatile Products Obtained in 
the Distillation of Fuels. Gustav Lamuius (Zeiluch. a-noTg. 

1913, 81 , 24—39). Phosphoric oxide is the only dryin£j agent- 
availahle for the estimation of water in the products of distiilaHon 
of fuels, as sulphuric acid or salts either combine with hydrocarbons 
and other impurities, or a.^aiii uive up tlie wat«m at the temperatnro 
necessary to expel tarry products. I'lie only impurities relaiuinl by 
phosphoric oxific arc aminoniri, pyridine basc.s. and plicnol. Tlicso 
oibstaiicos arc retained ipiantitatively. and may be estimaied bv the 
following method. The phosphoric oxide inu't he free from Lwer 
oxides. After absorption and weiubim.'. it is dissolved in water, 
made strongly alkaline, and distilled. The distillate is absorbed in a 
known quantity of sulphuric aedd, and the excess of acid titrated 
with sodium hydroxide, using Congo-red ns an indicator, and eva- 
porated to dryness. .T'lie residue is lieat('d to 130^ to expel 
pvridinc, and the sulphuric acid thus set ircf is titrated. I’ulesa 
the ammonia present is largely in excess of the pyrirliuc. it is 
necessary to add a known quantliy of amiiKmiuni sulpliare to the 
rcsidiu? before heating; otherwise the expulsion of pvridinc is 
incomplete. Pyriiline liases are estimated In similar manner, but 
longer heating is required, ami the result obtained must bo multi- 
plied by a corresponding factor. Phenol is e?limaled by the usual 
iiromido-bromate method, incta.phofphorio acid being without dis- 
turbing influence. These methods allow of a complete correction 
for impurities in the aqueous distillate. C. IT. D, 

Estimation of the Water Formed in the Combustion of 
Substances containing Sulphur and Nitrogen in tho Calori 
metric Bomb. 0. Rat [Zrifxch. u-iorg. PJl3, 8l, lib -I'll). 

— Tlie estimation of nitric and sulphurii* u-h'ls i? riecessary in order 
fn determine the jiroper correction of gro.«« to net ealoriuo vilue?, 
Tlu"* method recommended is that of mixing a small qiiaiility cf 
ilj-y sodium (••irbonal e with the fuel bcK're coinbu'tion. After 
cnml)UStion, tiie bomb i.-^ immer.sed in an oilbaiii at ilU', and the 
gas allowed to escape sh'wlv thrmigli a large absorption apnaratn.^. 

:i enrreut. of air, free from moisinre and carbcni dio.xide, being then 
]'3sseil tlirougb. Water and carbon d.ioxide are tiui? cstnual'^'d. 
The resiilue in the bomb is washed ont with water, titrated with 
d •i-bvdroidilorie aeiil and methvl-orango. wanned, and precqiitateo 
by means .V/.n-barium cliloriile. 'After the preeipllate ha? 
scttlofl. .V 'ri-aodiinn carbonate is addeih.llie solution i? eooled, 
‘lilnt^rl to a definite volmne, f-hered through a dry biter, and a 
measurer’ nuantifv of tlm filtrate titrated wiih .d .i hydr'^chbrnii- 
’’'■■'d.- Th, .iiilric and snlphnidc acids may tbu-' be cab'uV.de i, T'.m 
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correction of Ihe? ealorlfu’' value for water and acids amounts, i?) 
tlie case of coal, to about 1'5%, wliereas the sodium peroxide inethoil 
involves a correction of 30%. 

The carbon dioxide estimated in this way is alwa 3 's about 1% l.iw 

C. II. T), 

Estiraatioa of Iodine in Syrup of lodotannin. M. Mmmam i i, 
Pozzi-Kscot {nn(l. Soc. [iv], 13, 403—404), — Twenty la., 

c.o. of the syruj), diluted \Yith 50 c.o. of water, are placed isi 
■' bromine tube" with 10 e.c. of chlorofonii, and then ‘J c.c, of 
si\l]-'liuric acid and excess of a saturate<I solution of potassi'ui. 
])ernian<;annte adde<b The niixiure is shaken to dissolve the 
in the cldorol'orm, and the latter is decautctl and tin* exirm'.in., 
continued witii two funlier portions of chiorofoi-m, each In re, 
The united cldorih'orni solutions are t!ien titrated with sodium 
sulphate solniion. T. A. li. 

Estimation of Oxygen in Metallic Tungsten Powder and 
Some Notes on the Estimation of Oxygen in Steel, Ciim i.i,^ 
Mokius .fouNSoS (./. /ad. ATy. i'/iem.. 11*13. 5, ’Jha— lid").- -A 
description is given of the method of estimating oxygon in tungu-. - 
powder, which involves heating (tie metal ni a current of hy<.ivi''.n.;i, 
The hvurogeu eui}*lo\fd is ))a>.<.ed tlifuigh vessels eontaiiiira' 
jiotassium hydroxide foliition, alkaline pyrogallol solution, calciu,-;; 
chloride, potassium hydroxide, ami phosphoric oxi<le respect ivclv, 
before it enler.s the (juarlz comb\istioii tube, in which tlic u:'’. 
is heated to a tcniperaiuvc of '.i.ob- --ItHiO' by means of an elc.;v:.' 
furnace. The metal is dricil at previous to tlie estiuuoT.n, 

aurl tlie necessary jiria-amious are taken to remove all air 
tim app'ir.atuR before tlie heating part of the pvoco'.^s is cotnmcni'.. i, 
Tile water proilucod is collected and weighed in a tuiie coiUaiidv: 
I'hosiihoric oxidt*. The ])reM“nce of e.xcc'<>ivo amount' of p-’,. 
carbon in tungsten oxiile lines m.t alTcct the results (*btain-l, he 
low rc-?nits are found in the case of ferric oxide wlicn liu.s cont u.,' 

more than '>% of i'r*-e carb<ni. Attention {« rlrawn to tlu' l-'iiM !i'V 

>tcel undergoes deearbfiuisatinn wl-.en heated in a riirr*‘in . ■ 
hvrlrogen tor instance, a siccl iaiutaining of c'srl'(';i wa 

foiiml to contain onlv after Isaving brou heated mr iiii '"- 

ami a-lialt liour.s in livdrogen. . P. 

Estimation of Ozone and Hydrogen Peroxide. Vui .i; 

Horn Ml N’t) and A. llrRoST.M.ui :u ( I'd'k 34. hb.: Td - 
Altliongli jj.'oivbdic mid catalvse,'; the reaction betwei-u kv. 
ncroxide and hv<lriodic acui ( |•o^as^ln 1 !! iodide hi arid <r|iU!' ” 
docs not catalvse tlic oxidation of livdriodic arui liv dis- 

i>xvg“n or air fi"nij,:irc l.ailier ami lughs, A., ii. 1' 

can conseipiemlv be iHed a.' a c.aialvst in the mdoni'-inc ,i .. 
of livdrf'gen j-eroxidr- in a<-id solution, a<-ciii'ate rc-.uU:' i"' 
fihlaie.ed, 

.Atrempts.to f 'diinat'* a iinx'ina* of o/,oiir and hydvogr'. ! ..C 'a: :’ 
by a direel nielhod. using i.tiia.<v)iiji! iodide. w<*ve m-t 
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The following indirect method gives good results. The slightly 
acid (O’Ol.V) solution of ozone and hydrogen peroxide is achlcd to 
excess of potassium bromide at 0^, whereby liroiiiiiie is liberated 
by the ozone (compare Inglis, T., 1903, 83, 1010; Treadwell and 
Anneler, A,, 1906, ii, 123); an excess of potassium bromide is 
necessary in order to prevent furllior action between broniidion 
and hydrogen peroxide. A sligiit excess of potaBsiiim iodide is 
then added, and tlio liberated iodine titrated, after which the 
solution is acldille.d with dilute, sulphuric acid, and ajiimoniuin 
molybdate and more potassium iotlide added. After five minutes, 
(lie liberated iodine, is again titrated, this giving the amount of 
livdrogeii peroxide present. T. S. P. 


Estimation of Sulphur Dioxide in the Air. Carl Kullgkkx 
fdi/civ. Min. GeoLy 1913, 4 , Ivo. 31, 1 — 20).— -While iuvesti- 
iratiug the conductivities of very diluto sohuioiu, the author made 
tile observation tliat in certain cases the conduciivity increased 
to some e.xtent- (about 1%) at the commeiicen.erit of the exj.!eriiiients. 
Similar results were obtained wlien conductivity water ^vas used, 
it was ultinialelv fomnl tliat sulphur dioxide present in the air, 
(■specially in a room whe’re gas was burning, was the cause of these 
anomalous results. During the drying of the electrodes the sulphur 
• lioxide is absorbed bv*the jilatimiiii black and oxidised catalytically 
to sulphuric acitl, which then dissolves in the solutions or water 
under inve.sligat.ion, and increases tlie conductivity. Carbon dioxide 
(jl' ammonia does not have a similar eii'ect. 

On the above observations tlie author has b<a8ed a method for 
c*timating the amount of sulphur *lioxide in the air. About 40 
litres of the air are drawn througli idatinum black pdaced on a 
platinum sieve at the bottom of a lubo of platinum, the time, 
necessary being abonr 15 mimnes. The tube and bhek are tlieii 
immersed in water to dissolve our the sulphuric acid, and tlie 
ciindnd ivily of (he sointion meanuvd. Preliminary experiments 
\\iiii known rpinniitic.s of snlphur dioxide showed that the con- 
duc-iivitv of the solution forined is. directly pro))crtional to the 
amount, of sulphur di<ixi(le when no allowance is made foi die 
imnduct-ivilv of the water used. T 1 . 


Titration of Sulphurous Acid, also in Presence Thio- 
sulphuric Acid, Kmil Ito.ssnARn .and W. Gimu (Chem. 101.), 

*37 .itTi tddb— oh .—Fifty c.c. of the sohi- 

ii.in (about. i)\) gram of solid -^dis) are titrated with 3 mhydro- 
(bloric acl<l, with nu'M liyl-orange as imlieator; the resull -- ha It Ine 
.immuit o? sulphite. Three Iniudred c.c. rn" saturated mercuric 
\'i)l.rriile are now ad'le'h also a iuilc sodium cbloiide, am ne upu 
turned willi A'5-sodinm liV(iroxide until again neutral; tlie 
TcsulT i;nal snlpliur dioxide. After making nllowancc lor the 
nurimil sulpiiite, tlie acid suhdute is oldainctl. ^ ■ i. ^ w 

if fhinsMphafe'h also piT-ent. the snlplule is lirsl titrated witli 
.V o-h'dr.ochloric acid, with iiiethvl-orange as mdicatai._ Attei 
v-bli,iL .enolphtlinlein. the .^ohition is titrated with .A .i-sodiuni 
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hydroxide until neutral; the result is total suljdiur dioxide, mul 
tlie acid sulphite is then found by difference. To another 5l) c.o. 
of the solution is now added an excess of mercuric chloride, also 
I gram of sodium chloride, and the hydrogen chloride liberated 
is titrated, after adding 110 c.c. of 4.V-ajnmonium chloride, wit), 
d'/o-sndiutn liv<lroxide, with methyl-orange as indicator. Afier 
deducting the alkali necessary for the neutralisation of the ach) 
sulphite, the result = thiosulphuric acid. L. de K. 

lodometric Estimation of Peraulphuric Acid. Eiucii Muller 
[Zeitsch. anaJ. 1913, 58, 299 — 303). — The following proces-s is 

rocommended in the al^cnco of hydrogen peroxide. Twenty c.c. of 
persulphate solution (about 0*36 gram of solid salt) arc added to 
25 c.c. of .V-sodium hydroxide containng 1 gram of potassium iodide, 
and after waiting for at least five hours the Uqui»l is acidified witli 
2.V-sulphuric acid; the iodine liberated, which represents the avail- 
able oxygen, is then titrated with thiosulphate as usual, 

The reaction maybe accelerated by heating tiie alkaline niixlurc 
for ten to twenty minutes on the water-bath. L, df. K. 

Colour Reaction for the Detection of Thiosulphates. M. 
E.mmanuf.l Pozzi-Kscot {/ht/f. .'<oc. chm., 19U3, [iv]. 13, 401 — 402|. - 
To 1 or 2 c.c. of the solution to be tested, an equal amount of a 
KPo solution of ammoniuni molybdate is added, and 5 c.r. of 
sulphuric aoi<l arc poured carefully down the side of the tube to 
form a separate layer, when, if a thiosulphate is present, a bluisli- 
coloured zone forms between the two liquids. The test will detect 
O'OOOr) gr.im of so<lium thi-'sulphato. T. A. H, 

Occurrence of Selenium in the Mother Liquors from the 
Preparation of Sulphite Cellulose. Fetek Klasox and Hjai.mar 
5fEi.r.QU{ST (d/dvr. Kmn. Min. Gtol., 1013, 4, Xo. 34, 1 — 10). — Tbe 
qualitative detection and quantitative estimation of selenium in 
tlie motlier liquor? from the preparation of sulphite cellulose is 
made diffionh. hy the colour of these liquors, due to the organic 
snhstaiires jinv'uil. and bv (he quantilv of calcium sails present, 
After nnmereai? e.\]>eritnents the authors recommend the following: 
iiunlmd. Ttirc--’ live litres of the liepior, in portions of one Hire 
a; a time, are evaporated in an air-bath until the free sulpluir 
dioxide is expelled. As soon as calcium sulphite begins to separate, 
sufficient hvdrochlnrie acifl is added to dissolve the crystals. Tliis 
process is repeated from time to lime until the volume of liquid is 
•jOH r.c., when it is transferred to a smaller vcs.'^el of appro 

])riate size, taking care to tran.sfer anv seleiiiurn wlii(“h may liavr 
jirecipilatf-fl out. The solution is then stronglv .acidified and H'ule! 
to roiiiovf the laM (racf^s of siibOiur *lloxi»le. after which staiiuniu- 
clilorid'- is added, ami the sobition again boiled fi)r a few niitmti--. 
.After keeping in the warm for one to two davs. 1he selcfiiiim lia? 
seltle<l to tlie bottom of the containing vessc-l, and can he filO'ivi 
(ifT ami estimated a<‘cnrdiiig to the method [>reviously tic.-jcnbr'; 
(.A., 1912, 990 i. The presence of selenium is imlic.aled iw 
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the fact that it forms a red deposit on the sides of the combustion 
tube Whilst the organic matter is being burned oiT. 

Experiments made by the authors show that no matter how 
carefully the gases from the pyrites burners are waslied and cooled, 
the selenium oxide contained in them cannot be completely removed. 

T. S. P. 

Direct Estimation of Gaseous Nitrogen by means of 
Calcium Carbide. B. Natus (Zeit^ch. ana/. Chp/jii., 1913, 52, 
265— 292).— A special apparatus is described, in which a gaseous 
mixture containing nitrogen is passed over a red-hot mixture of 
10 parte of calcium carbide and 1 part of fused calcium chloride. 
The operation is carried out in an atmosphere of livdrogen, using 
a porcelain boat. 

The mass, which absorbs practically all the iiUrogeri if jire- 
cautions have been taken to ensure absence of moisture, readily 
yields it as ammonia on treatment with siil])!uiric acid and a drop 
of mercury (Wilforth’s modified Kjeldabi proec-ssy 

The calcium carbide should be purified by heating in a current 
of hydrogen. As it generally contains some nitrogen, this should 
be estimated and allowed for. L. de K. 

Estimation of Aiflmonia by Titration, l.rrnvio W. Wi.vkler 
{Zeitsch. angeu'. (’hem., 191‘h 26. 231 — 232). — Insteid of ali-orbing 
the ammonia in e.vcess of sulphuric or hydrochloric acid and 
titrating back the excess, llie author reocminenda that a .solution 
of boric acid be used. Tlie ammonia can then be titrated directly 
with standard hydrochloric acid, using mcthvl-oran'rc or (..'ongn-red, 
preferably the latter, as indicator, the ccImut change being quite 
sharp. 

In an ordinary Kjeldahl nitrorren ostim.uinp about 5 crams of 
boric acid in lOO c.c. of water sliotihl be used to ctdlect the ammonia ; 
no condenser is necessary. For very accurate work it is advisable 
to take a saturated solution of boric acid, add one drop of 
ammonium bvdroxirlo solution, then sufitcient indicat'^r to give a 
colour, and finally run in O'l.Vdiyd.rocbloric acid uiftil the colour 
change occurs; this solution is then used to absorb the nmnionia, 

T. S. P. 

Apparatus for the Distillation of Ammonia in the Kjcddahl 
•process, (l. Delattrr {J. Pharm. Chim., 191.3, [vd]. 7. .395 — 397). 
--.A " baffle,’' consisting of a loose sijdiou tube of special form, is 
inserted in the leading tube from the diptillni" flask. Tin? serves 
to break anv bubbles which form in the tube, so that the distillation 
c.in be conducted more rapidlv than in the forms of leading tube 
In general use. The apparatus is fiirured In the. original. T. A. H. 

Detection and Estimation of Ani.Taonia in Cerebro-ppinnl 
Fluid. Pierre Thomas Aoc. (’/ji'jw.,'191-b [iv], 13. 398 -400). 
— is shown that the colour reaction already rlescrit'cd (A,. 1912, 
h,,99l' suitable for the detection of ammonia in (.Vrelu'o-spinal 
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fluid, since it is not affected by the presence of proteins or sn^ar 
The amount of ammonia present may be estinialed coloriinoli u tllv 

T. A. Jl. ' 

Detection of Nitrous Acid in the Presence of Ferric Salts 
[in Waters]. Paul Akt.mann {CUin, 1U13, 37, 5ni), i',, 

100 c.c, of the sample are added 8 grams of crystallised disodii;,,. 
hydrogen phosphate, and 0'2 gram of potassium iotlide ii ii.i; 
added. Five c.c. of 'l.V-sulphurlc acid are added, and 2 c.<‘. < 
starch solution. 

if nitrites are present, even in minute f][uanlilios, a blue color, ill. ^ 
is noticed. T., uu K, 

Influence of Chlorine on the Determination of Nitrates bv 
the Phenoldistnlphonic Acid Method. Piotmiir SrnvAui ;i!, j 

Josui'U K. tiauAVKS 1 ,/. dawn ('hou. Soc., I0l.‘>, 35, uT'J — jM) In 

an earlier paper (A., 1010, ii, G;)2) it has heeii sliown thai H. 
estimation of nitrates in soil extracts by tlie pheuidtlisiilphimic m ; 
metliod is aflected by the j'rese>u-e of chliuddes. It has jkuv 1 f.. , 
found that, acmirate restills can he ohtaine'j in such <‘ascs by i'.- m: 
of the lime method I'rojmsed hy Idpman ai;d Sharp Ki,. 

ill A;;rii'. Sri., lOp.’. 1, Id). Chloroform is soi!!f'iiiij*:-< ;i<M- i 
to the soil extract to iiddhit the action of hacloria. In ihi. , 
of e.xlracis ])repared hy the lime method, liowever, reaction i 
])lace Viet\vc(Mi the calcium livdroxide and the chloroform 
formation of calcium (d)lnride. ami tlie use of chloroform Uu rm 
excluded. K, 


The Quantity of Nitric Acid Present in Fruit Juices, iind 
Fruit Juice Stati.*itics for 1911 and 1912. .h»Ki Tii.i.m.\n-. .v i 
Autiick Si’i.nT'iKLUKiv [Z-’.it.-irh. X'lfir. I'.dr.. 25. 117 

- -Fruit, juice? c»*iitain small fpiaiititics <>\ niiri-- aiid. ili.' 
heinj u.mm’Iv ]•^<^ than 1 ir'LO (X O » p.-r liir*' 'I'-a.' -i 
ex.aiidne.i. 'me* a r.isj/hevrv jui< e ami tin* other a .'trav.'iivi!"' i'.:.'. 
i'oiuained •'> mu- per litre, hut ttiis ni.ay hav<“ be-m A-u : ■ 
berim's Ijavine been \v;:.<lie'! willi water contauiiiii.'' a <!i! av 

rtf iiitr.iie. .XiKin from ti-m r)i' com '.mi mu ion, to., i i- 

of coirn’iderahle <pi.iiitities of nitri*- a. i'l in fruit jui' >•,- a '', r.* ■ 
iii'Iii-ai ion or -’mpici-'H tiiat water c.m.iinino >iitr,Ue< i - • 

added to the juice. 'I'iie diphetjvhunirie ."Jidpliunc i i r. <; 
was empiovr-d fer estitnating the nitrie acid, and the \-\ <■■■-• 
.'inplied, preferablv. after the juice had I'cen treated wna • 
<i:.!reoil to reiiiove •.lUerlerlll-J- .'llb.'tancis iCi.JTMCil'e A.. !'.'’o 
'.','vo, t’'-,.-u r-.oli-il bv it'C.ins of ;) freezing 7t:;\:uie, p 

-•.■•ivi.'a’o’;- to c..oi the reo/.-m hef-u** adiiino it to th*- , . 

10 <-.-ri'nn <':'-e- the tr--a'!;ieiu witli nnimal <-h:’.rco.d in :v 1- • 

nr'-. ;.!. I \\] ,t. l'f,ih the rt.'_'.-n< .-tmi luice aro -itrontdv <•'••!. .. 

Tah!-s are given slne.vino tiic iliemica) ctaiij.i -;1 i'-u ' : 
fru:f jiiicr-s examiiud durim.' ii)cve.ir< PM! .am! !d|'!. d " 
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Estimation of Phosphorus in Ferro-tungsten, Metallic 
Tungsten Powder, Tungsten Oxide, and Tungstic Acid by 
Direct Solution, (’haklks M. Jo!in«)x (./. hvl. K,.g. TJl:;. 

5, 297— 298).— Ferro-tung.sten h heated ^vith concreiitrated nitric 
acid and hydroiluoric acid, then evaporalef], dissolved in liydro- 
ciiloric acid, ai^ain evaporated, and liie ^^rcater part oi the tungsten 
separated by iiltration. Tlie tlltrale is then evaporated with nitric 
arid, and the residue repeatedly treated with nitric acid and 
cva]>orated, insoluble substances being separated by Iiltration. The 
jiliosphorus is, hnally, obt-nned in nitric acid solution, and is 
precipitated by the addition oi molybdate solution after t1ie 
solution has been treated with ])oiasriuin jiermanganaie and the 
manganese dioxide di5Solvc<l hy the addiliou ot ferrous sulphate, 
Tungsten ores are linst treated witli hydrochlcric acid and ])ota'ssium 
chlorate, au<l the phosphorus sul.'siMpiently obiaii.f-d in nitric acid 
solution. l\Feta]lic inni'sion jjowder must be coi'veiied iido oxide 
i.iv roasting lud'ore the pliosphoru.-: is esiiniaied, as in tiic of 
ores, whilst luinrsiie o.xide and tungstic acid arc treated direclly 
wiili livdrocbloric acid ami potassium clilomc and afterwar'ls with 
nitric acid. ^V. ?. 8. 

Removal of Pho:yo£ioric Acid by moans of Meta'stannic 
Acid in Qualitative Analysis. WtKxtu .^i^;c•K^E.^■p,(.■HG {ZfiUv.h. 
itnaK Chnn., 19 K». ■SS. 2h;> ■ To the -nlufioti, wtud: shoidd be 

|.-racticallv free from chlorine bur. contuin l.j vgl. t, of nitric acid, 
i.s added a .^nlficiimcy of metastannic acid, and the wlioie is boiled 
for lifteeu niinmc<. In tliis way tlic phosphoric acid is completely 
removed, and the fjliraie is then analysed n.sual. 

The mevastannic acid is prepared in the form of pa-sfe as foIJow.s: 
150 grains <;f irrannl.atcl tin aiv inirodnccd into a cooled (0*) 
mi.xturc- of c.c. ol nitric acni i!* ID) ami <oti c.c. of waic-r, and 
when all is «n.'?olved. the htpr.d is j'Onvfirl imo 10 litres? ol water. 
7'lie (•le])OsiT i.* wasberl, first bv >lecantat:o!i and then on a Ijlter, 
and bottled tnoisl. 

besides pln'Splioric aci'l, the dern'isii may al-o rctaiti irvui and 
riranium: the r:i>i i.^ tested lor v-lfh fc'rr-><-yanide, flio latter wiib 
I’vdrogeii ]>erexi'b*. Seareelv r;iiv liu ]i<sses iuro solution. 

L, DE K. 

Detection and Estimation of Arsenic by the ^ Marsh 
Apparatus. Ckdi'on ’'Ini.t.nKv; (-7. Ph-irm. d'/nh/o, U'v.-. vu], i, 
A'.'; --‘•.dlV -The nnihor <leMTibe'' tlu' nraiint-r in aviucli he camie.' 
mn this proce.^s. He emnlovs zinc, whudi has been Tree: ml witu 
]d;ninuni cnlnride or ii.pj'cr snlidmi-.-, for eveuving liie 
nn leaving the evolutnui I'ash, th.e g-is-m are jvissed ilu-cngn iin > 
eniuaining zine, ami then tiirough a tube containing e.n.iy im.' 
*sn(linni iiiljdiale or sodium i‘ho.=pti,ite ; tlie end oi the r.'.juimr'. 
in whicli the arsenic inirnT is e(d!eele.d bent downward^ and 
ln*ncrsed in silver nitrate siduiion in onler to aseertain vnct.ici 
niiy of ' arsenic has escaped ixnng denositedmn ,tlm. e-in!lary. 
In the rase of comnarativelv Inrge quantities of arsenic, ti’r ecpillaTy 
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may bfi replaced by a weighed tube containing copper foil on 
which the arsenic is collected and vveiglied, or tlje gases njliy he 
passed into silver nitrat-e solution and the quantity of arsenic 
estimated gravinietrically. \V. P. S. 

Modification of the Liebig Combustion Furnace. Huoo 
Bhacii and Emil Lenk {Zriisdi. artgfv.'. Chf.m., 1915, 26, lMO— 231),— 
An ordinary Liebig combustion tube is surrounded by a wider 
tube, whicli is also packed with copper oxide over a longtli corre- 
sponding with that taken up in the inner tube. The inner tul)^ 
is connected in the usual way with a sulplmric acid tube ami a 
soda-lime tube, and leading from the latter is a length of tubia;' 
opening into the outer concentric lube at the cml ncarcsd th’ 
oxygen gns-holder. At the other end of this outer ttihc are fitted 
a 5oda-lime tube, a calcium chloride guard-tube, and a suljihurir 
acid bubbler. 

A combustion can be completed in about half an hour, any 
carbon monoxide escaping from the inner tube being coinphtclv 
oxidised to carbon <lto.xidc in the outer tube. T, S, P, 

Estimation of Zinc in Ores. l>. J. Demorest [J. hd. h'.ntj, 
('h.ui., lOlo. 5.302 —304). —The method pro^-osed depeiul'-: on the Ibct 
tliat ammonium carbonate separates zinc (ami copper) from iron, 
aluminium, manganese, lead, and cadmium; the. iiuc ami copjirr 
remain in solution, ami the former is lilratcd with ferimcvnni'l;; 
after the copper has been precipitated as snlpiihle, One L'ra?i\ of 
the ore is heated with ri'c.c. of hydnu-hloi-lc a<'id. 1> 1'12, 2(! c.e. f)f 
concentrate'! nilrii^ aoi-l are then added, atid the heatin:: is enn- 
tinued until all Imoifn fumes are e.xpolied. After llic addition of 
1 gram of ]>otassiiim clih^ratc. the mixlure is evaporated tn rlrvness, 
and the residue is treatc'l with ">>t <‘,c. of Imt water atnl Obi 'jra)]-; 
of potassium bydmxide; G frranis of aiiimniuum carliOjiato arc now 
added, the mixture is boib.-.l fr.r a few minutes, atnl the solu- 
tion filtered, the insoluble pe-rtioji beimj w.'mhod with h/t o 
<ammonitim earbenate solution. The insoluble porlitm is llnm dis- 
solved in hv'lroelilorie arifl, )H)t,is.'ium nitrite added to r'din-'' 
manganese dioxi.le whicli mav I'e present, tlie solution neutralised 
witli potassium liydroxdde. and again treated with aunnonimi! 
carbonate. The unite-I liiirati-s atul wasitings are a<'idi:;ed wid'. 
liydrochior;<' ar-i'I. 2't c.c. of coneonlr.ated hvdr'udih'rie n^-id •.'ir^' 
addod, tlie sobiticm is heated to 7"'. and the ef\pp,>r nreideif 'if''] 
ns sulphide. Wheti the eofiTier is prartirallv all preeijulated. 2'' c.e. 
of anuuonia (1:1) are added, and iivdr’‘gen sitlpuid'- is i-ws'' 1 
through tlie soluli'in f'>r a furtlier short p'‘ri‘«d. The ziue i- (ln-'i 
titr ite'i at 7"' with standardised prit-assiiiiu fmua evafdde s'dalu :', 
wuhout prr vi'>us removal nf the Conner sulj'hide. \V. Ih S. 

Method for the Qualitative Analyein of the Zino Group 
i;i('ii\Ttn Kf-wix I.KK. llov II. and Kka'^k tV A'mv 

("n»v) . Sj-',, I’^'ld'. 35. *''G fiTOh- The jiU'tlinds nsn:tlK‘ 

eui ph-y*' 1 for I'lie 'jinfit at ive a na I v js of the /jne gr'-ut' nr-' dio u'se'l. 
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iiud VAiiuus inaccuracies are ueinL..! 

( ipitayou of zinc, manganese, nickel and col -ilt complete pre- 

passiiil hydrogen sulphide into a weak 

this means, llie dissolving of the nickel’ Julnh; I solution By 

the nickel is hut, rarely precipitatcl in tile colloidal 

method rcmlers it possible to ,necipita4 do 1 T’n nnr-- 

„f any metal of the group in pre- 4 ef 1 

or all of the otlier metals/ ilelhods are I'n - 

seipicnt analysis of llie group precipitates* wIim'T'^'^ n 

u ® • F G 

Some Quantitative Separations of Neodymium. Tom, o 
S.U 1 T 1 I and LiLMiLK-S Ja.mks hews, I'jl.'l 107 air •im / 

asm, ^,c.. 19i:i, 35, 5fi.i-5(iO,.-Quaut,tauvJ 4 

eeudyuunm Iron, tdanium glucnmn, uranium, and itirium mav 
l,e made In piecipil.iling the neonyminin as oxalate from boiliiia 
solutions. Oxalic acid is used as the preeijntant, and after pre° 
cipila ion the solution is digested until the precipitate becomes 
j:rariular. 

ill the separalioii of neudyminiu from zirconium according to the 
above method, the resnds are slightly high, some of the zimonium 
probably being carried^ down with il,e neodymium, zirconium 
(ixahito beiHij in w;ittr, but .H<jluble in an excess of oxalic 

aci'l. T S P 


Detection f Mercury in ‘‘Kyanised Wood.” Chakles GucrniK 
Ulull. .Soc. dim. lUJ.j., JII13, 27. UT— loS).— Tne mercury Milp.hide 
obtained in ilue coiir.>^y aiu-r subiniiiinu Uie wood to the \vell-known 
ilfj-U'Uction }.rocc.NS of Frc.sciiinri lu.d iJabo slill ooutaius organic 
inaltCTs A'hk'lt rtnnlrr the id'^ntnH/uioii of the iiiorcLirv a 

maitfr of irreat, nnct-rlainiv. 

Tlio amiior uvcrc.ii/.f< tiii< -liri -nhy liv boiling the well-waslioil 
witn dilui'- liiirir jirni rJ ; ) This reiuove.s the forois/n 
Miali'’’./'. I Ilf rf.'i'iiif is ciiSM:i\f'l m a<iaa I'Cfia, and lln* usu;d 
r-iniifn.: v.-ill tlicii bf id-taiuid rt-a'ii’v. ' • L; de K. 


Procipitation of Aluminium Hydroxide and its Separation 
from Ctiromium. \V. Jakou {lluV. A-vl. .vf. Cracov:. 1913, d, 

■ 'll -<‘y2 ). — Alumina may i f obiaii;.-.; as a tifuse precipitate, readilv 
■''•adifd. by iidilirii^' ii> liif arimiiiinia sail suluiion bihont 0'2 sraia 
"I the oxide ill loo i-.c j ^lohfifiii .f.jUfuUS sodiutn hydroxide to 
i'' iis-<,i;v,’ tiu' pia’fipnalf .uid !;;«n i'ciini-.’- witli ihJtiition of excels 
01 !-roiuine water. .-XltfUtifii is cai'f-i to tiie liy^roscoj.hc nature 
liif i:aiitfd tircfijuta;.*. 

l"nr 'iiiiuii), if lu-r.^fui, is nxuliscii if fiirouiaic. Tlie {'rcoi[at;iled 
'^♦haiiiina must, lunvfVfr, If fia-fd irfin adhering chromate by 
'h’faiitiiiL: t!i'‘ li'juiil ;ind boils'i-,: tiu- rieiuisil with a .solution of 
o^iiKUiiiiiii Tiitralo com.aiuiim’ airtiu-mia: 

IVicfr; 1 I - bn- ,,r Jiiai^ot.-dum do h-a iiiM-rifiv, bill in the presence 
.. i-r ln'raU-^ ihi’ iiftliod is less smtaMo.* • DF. K. 
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ii^stimatioii of Manganese in Irons and Steels by von 
Kuorre's Process. Maurice Huybkechts and N. ,Jo\iiSMiX'{Jruil. 
>Soc. chiiii. 19K>, 27, 130— 137).' — A niodiHc;ilion pi \', n 

Kuorre's process, ensuriiig a more complete preci])italion of 
quantifies ot' manganese. Four grams (or less) of the sample at,- 
treated with about 50 c.c. of cold water, 7.V -nitric acid (11 c.c. loi 
each gram) is added, aiul the whole is heated for twenty to thiru- 
liiiiniles on the water-bath, when the last particles arc dissoUc i 
bv boiling for a minute. To the solution are now added iloO r .f 
of water, 8 grams of amiiiouiiun persulphate, and 4 grams >A 
sodium carbanale; after boiling lor twenty minutes the maugaiusi* 
will be completely precipit<^ted. 

The precipitate is coUected and drained (not washed). It k 
thou dissolved in just a siifliciencv of hvdrochloric acid, boiled, aii-i 
diluted. The iron is now precipitaletl by cautiously adding zii.,. 
oxide, the liquid is licated to nearly UMp, ami llicti fiti-jitcd a. 
usual for manganese with standard permanganate. L. d>: K, 

Colorimetric Method for the Estimation of Chromiuin iu 
Steel. Frank (/. Jn<!. Eny. VI, em.. h'l;). 5. tl'JS .-ijniij . 

The process described by Koenig (A., 1911, ii, o37j, which iltqjei;(i.< 
on the coloration vvliich is produced when chromic sails are Ireaud 
with sodium 1 : ^-dihydroxvnai'.lii -laleiic-d ; 6-Misul]dionate, is recu;, 
mended as being trust'Wtn”. liv. Tungsten an(l.,»'-’.olyhdcniim do i;ci 
iiitericro wiih tlte }'<r()iu-ss. but v.imuUum imparts a V.rown b;;; 
to th' }'ink chromiiiii' coloration. The red coloration luvcu tv 
titanium is ilostrovcd iui the addili<»n of livilrotluoric acid nr dv 
slronglv acidii’virig t lio scdutinii witli mineral acids, (.dmcciiti'n-d 
siibduiric mdd solutions of titanium. Iiowever, yield |dnk od* ai-> , 
sobnions with the reagetit. W, P, S, 

Potus.siuin Iodide nmi Mni'miroua Nitrjite a. D^licat" 
Reagent for Tungsten and Molybdenum, M, F.MMANt i;i. !‘i 
Pscn'i ,iv'. 13, 4f)L'— .pi;)).. -TiiO ''Xpl.Lt .c ■ 

of t!ji> rcictioii. dtscriiu-d bv K ii'ku (A.. ItUld ii. 
n.mcuroii' ]< lir^t fornicd, wiiudi is n-dnee*! to juercnrv l:v:'' 

ov.-.-x of ].ot'i»;nm iodido. 'I'iio mercury then : 

t UD'/'t ite. nroduciim' tin- blue coKiralioii The reaet'on is '.'-.V"'. ■ 
so-iini;! tnu'.M.'iie in in'c.-en--.- of mercury ami iiy-i ri'cld' ' 
la tia.- case of m 'Ivli-hites the reacti'm is <>f vei-\- little I: 

ifo’iv’od it<- is ?>re>ent. the imTciirv is oxidl.^ed lo- u, " 

v-'linw precii'iTatf fif Timri-nrous inoivbdat** is formed. W it’; dii:;'' 

a i- de blue, lugacioms coloration is protlncpd. A, !t. 

Study of Certain Confirmatory Tests for Tin I. ■ ;s ’ 
jjiei Mo-nnauA Ainfr. ('hem. ‘''"r , K' 1 35. o 
-Tin- tot for tin, wlii<-li euii.sists in reducing an :u i'i .-oji,, , 
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AUSi'RACTS OF CHEMICAL PAPERS. 


' oi 'j-iutiiuony by potassium, bromate and indigotin (A., 1903, ii, 697; 
19CK, ii, 292) may bo employed as a rapid method, and it tlie 
separation of arsenic and autijuony. Other known methclis are 
described. C. H. 1). 

The Direct Betimation of Caoutchouc as Tetrabromide. K. 
Willy Hinkiciisen and Euicu Kixdschke { Zeitsch . anory . Chem ., 
1913, 81, 70 — 82). — The direct estimation of caoutchouc by means 
ui' bromine is liable to a number of errors, and experiments have 
now been carried out to determine the sources of error. Xlio 
proportion of bromine in the product increases witli the tiiue 
of reaction at the ordinary temperature, but is almost coiislant 
whoa the reaction is carried out in cliloroform solution cooled by 
ice. This method is also api)licable to vulcanised rubber, wliiih 
is readily dissolved by a solution of bromine in cliloroforui, even in 
presence of large quanlilics of inorganic matter. 

In the analvsis of the bromides obtained in these experiment.'?, 
the solutitm in chloroform is tmecipitated by means of light 
petroleum, ami llic precipitutod hromide is washed, fust with 
alcohol and llien wiih Iml water and dried, aud then fused witli 
a mixture of scJi\im and potassium carbonates below a red heat, 

C. jr. D, 

Estimation of Phenols in “ Creolines." Alhekt J. J. 
Vasdevelde {Ihdl. -Sec. chim. Helg., 1913, 2i7a. 128 129). — Two 

hirvlred and fifty c.c. of the sample of creoline ( ‘soluble creosote ) 
are t."i'ated in a separating funnel with 500 c.c. of water, acidihed 
with sulphuric acid, and 100 c.c. of benzene a<Uied. After twenty- 
four hours, tlie supernatant liquid is submitted to di.si illation milil 
the Temperature rises al)i.'ve 210". Tho distillate, which contains, 
besiile the benzene atide<l, tho phenols and part of the liydro- 
carbons, is then shaken ilirec times in succession with 50 c.c. ui 
10 o sodium liy.lroxi'le. The united liquids are Acidified with 
dilute sulpliuric acid, aud the phenolic layer is measured in a 
i:ra'lnatcd tube; 1 c.c. may be taken to represent l O.bo griuii, 

L. DE K. 

The Heat Test. .\i.cuki> C. IhiEKro.v (/. Soc. Chem. hvL, llM.'h 
32, 331 -311 ). '--Till' aiitin'r lias submilled the heat le^l lo an 
c.xhausl ive e.\amination in tho case of guncotton, mtruglycerin. 
aii'l cordite. Tlie llieorv of the coime.Kiori between ihc time of ‘ 
colouring oi tlie indicator aud the concentration of nilrocon 
peroxide in ill" heat le.sWube is also discussed (compare IMxniscn 
..nd S.Mi.iJl, 1910. 29, 130). 

Tlie d'-i.iil-: and re.siilts f-i tlie inaiiv experiments carried fiut 'b' 
imi a<!"dt a .-lu.rt simiinarv; the author, however, eniplnoi-' 
the I'olPco.ing I'jC'int-:: d’o obtain a trustworthy and s,iU.'i.icte’*s*. 
.'tabilitv tc.<t bv whicdi tin* actual tendeiiev of the c.splc^ive lO 
■ can be accuratelv ii.easured, it is necessary to carry lah 

a lajiitinuons Ifc'-l, (lie results of whicli slujiild be plolted gra]iliii''di}’ 
The p.'iper ifi-ncatof u-oallv used is open fo ccriaiii errors, lo n! viajc 
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wliich |,Ue aulhor lias devised a drop te.st. A solution of a-naphtlr 
anune -a. id sulphanilic acid in acetic acid is placed iu a small .el'l 
suppoi't.'d at the top of tiie lieat test-tube. The time necessary 
lor (ins to colour to a standar.l tint, under I lie action of the 
nitcogen peroxide evolved fro,,, il,e explosive, foinis the new drop 
tftit. It IS sai<{ to 1)6 simpler (liau the orfUnaiy lieat test. 

A single heat test is uiitrustworthv and ‘iherefore vahii'Ic-s^ 
because of the nitric acid formed in the e.'iplosive durin-^ the test’ 
riic author is of tiio opinion that a state of equilibrium atUincl 
:luimg a coutimious test, and hence the value of this test. 

T. 8, r. 


Improved Apparatus for the Estimation of Carboxyl Groups 
iQ Organic Acids. William II. Hc.nter and J. D, Epwards iJ. 
Amer. Chetn. »S'oc., 1013, 35, 452— tfil).— Vuchs (A., 1?80, 463) hrs 
icscribed a method for esliinaling carboxvl i:roups, which depends 
:m the fact tliat organic acids jibenue livnioL'cii su1|;l\Kle from 
solution of pota£.siimi liydrogeu sulphide saturated with livdrofrcn 
sulphide. An account is now’ given of an iiuju'ovcd form of 
apparatus for carrying out liie estimation. 

A wide iiioiit hod Toaction vessel is fitted witii a rubber stop])er 
•vith three iioles. In one liole is ])lace(l a sample- liolder of the 
y])c used in the Victor Clever vapour density apfiaratus. Another 
.u)lo carries a lube for the admission of liydrogen siiljjhide, and 
llted with a glass atopcock. In the tliird hole is inserted a three- 
,vay tap, enabling tlie reaction vessel and the uir-cUauiber stand 
limve it to be jmt into conimunicatiou w’itli one another or ’ /tier 
ji them to be opened to the air. On the outlet from tliis tap to 
die air is a narrow rubber tube provided with a pinchcock. A 
,0036 plug of glass wool is ])laced half-wuiy down the aif-chamber, 
lud iu the •U]>per end is lilted p. rubber stopper with two holes, 
3ne witli a glass stopcock opening to the air, and tlie other bearing 
X delivery tube, witliout a 5top>cock, which is connected to the 
’rts-biirette. 

The solution of pol--ssiuni hydrogen sulphide is placed in the 
‘oaction vessel, and hydrogen sulphide is passed iu' x’'-tii‘ it is 
mmpletelv saturated and all the air has been e.vpeUed iroxn the 
,’C.ssel. After the apparatu? is roadv, connexion is Jtuide between 
he reaction vessirl, air clnuTiber, and burette. The level of the 
vater in tli-: burcdle is noted, and the weiglied sample of the 
'rgauic acid is dro]>pecI into the reaction vessel. As the liydrogeu 
lUlphide i? evolved, the level in tlxo gas-burette must be followed 
•loselv by tlio Icvellinii bulb. Wiieu the evolution ceases, the 
reading is taken, the reaction vessel shaken vigorously for three, 
iiinute.s, and the final reading noted. The weight of carboxyl (11 ) 
s found bv the following y'qnatiou : 1^= - w')0'000002632/ 

i ‘r’0'0D36.7/, wlierc T is the volume of gas evolved, h the barometric 
tressure, and w the vapour ju -sure of water at 

Bxperimeuts are recorded wh di show that by this method mourt- 
^'-isic or'TfiTiic acids give results . — 2'5% below the 'ialcuHted, whilst 
iibasio (,v.(dl vield results about '72^ too high. E. G. 
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'iBstimation of !Formic Acid in Urine. Hfnry D. Daklv, 
N. “‘.V. Jannf.y, ami Alkkkd J. Wakkman (J. Biol. Chem.. 14, 
341 — j-^'4). — Soc tltis vol., i, b79. 

Solubility of Certain Metallic Salts of Volatile Fatty Acids 
in Organic Solvents. Application to the Qualitative Esti- 
mation of these Acids. Hfxri Aguliion {BuU. Soc. chim., 101:1 
[iv], 13, 40-1 — 100). — A scln'me for the detection of propionic, 
butyric, valeric, ami liexoic acids is describe<l depending on Ihc 
fact tliat the cuj)ric and ferric salts of these acids show iiicreasjin' 
solubility and a greater range of solubility iu organic solvents :n 
the molecular weight of the acid increas«^s. The corresponding sail ; 
of formic and acetic nods arc insoluble in the organic solvents 

T. A. H, 

Estimation of Solid Fatty Acids by Hehner and Mitchell’s 
Method. IIeiimans Skroek {Zeitsch. ofentL Chem., 1913, 19. 
131 — 132). — A special filter for mso in (Ins niefliod (A,, l?ri7, ii, 
260) is described. A (loocli crucible containing ashest(\s i- jilt,.! 
by means of a rubber ring into tlic top of a funnel, and the crin,'ih]c 
and funnel are surrounded by a vessel contaitung ice. A fl:ii di,.:; 
tilled with ice forms a cover for the app.iratns. After the Gooih 
crucible has been cooled for tbirtv minute.-* by means of llie ic-. 
jacket, the solution containing the stearic acir] precipitate i;* p:!---! 
tlirongh the iilter. and. when the li'pnd has -renn.ved as nni, i: 
';c-':',ossible by a suction pump, the collectcil stearic acid is rjissnlvm 
111 j."i 'v«alcohol, the solution evaporated, ami the residue weiidn'i, 

W. T'.' 6, 

The Estimation of Lactic Acid in Urine. Ihimsiu Jsiiih,\k.\ 
[Bioc/iim. Zeitsch.t 1013, 50, lOS- 462). — lly means of llyffers puces-, 
of distillation of urine witli TiO''’ -ulphurlc .acid, au'l tlic titrntio ' 
of the aldehyde thus produced by Ripper's iodmuetric iiieib'l. 
about four-nfths of the lactic acid prcs.-nt. can he fuiiiid, Fov 
urines contaiung sugar, the prec.-^d is not afjplicable. '['■> 
accu: id" , n's flts. the acid must be e.xtracted from ihe iir’i:’ i' 
ether. ..1. •• precirntati'an of certain coii'-tiim-nts tu' ilie I'V 

phosphotimgstic acid: the phosj'hotunifslic acid is ili'n; pia . 'piia:"; 
in' barium jivfiroxidc. exce.ss of llo- latter precipitan-d ’■} < u'h' '■ 
dioxide, and the urine then coii'M-ntrateti and rxii-.Mi...' na- 
twontv-four lunirs. Tlie lactic acid thus extraeltd cm! ii itar' 
estimated bv a slight niodihcai um of the % ai I'lirlli ari'l f’ , r:: .- . 
fru-lhnd, I.acti*’ acid is time fnutid to l)e a l-v m> rnixans i:i'c]'.L,'ihh 
■•nnstituent of norma! urine, whic -‘aijis about O grua I'cr 
litre. .6, B, S. 

i: Kli.io'it (/'o,r /'4 
tills vol.. t*7 1. 


Estimation of Adrenaline 
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